
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 
 
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 
 Toby  Buechner, Carlton Faison, Michael W. Hutson, Tom Krent,  

Lakshmi Malalahalli, Sadek Rahman and John J. Tagle 
   
December 13, 2022 7:00 P.M. Council Chambers    

 
1. ROLL CALL 
 
2. APPROVAL OF AGENDA 
 
3. APPROVAL OF MINUTES – October 25, 2022 and November 1, 2022 (Special Meeting)  
  
4. PUBLIC COMMENT  – For Items Not on the Agenda 
 

SPECIAL USE APPROVAL 
 

5. SPECIAL USE APPROVAL AND PRELIMINARY SITE PLAN REVIEW (File Number SU 
JPLN2022-0004) – Proposed 2690 Crooks Road Apartments, East side of Crooks, South of Big 
Beaver (2690 Crooks), Section 28, Currently Zoned BB (Big Beaver) District. 

 
PRELIMINARY SITE PLAN REVIEW 

 
6.  PRELIMINARY SITE PLAN REVIEW (File Number SP JPLN2022-0023) – Proposed 5920 Livernois 

Office Building, East side of Livernois, South of Square Lake (PIN 88-20-10-101-018), Section 10, 
Currently Zoned O (Office) District. 

 
7. PRELIMINARY SITE PLAN REVIEW (File Number SP JPLN2022-0025) – Proposed Lange View 

Townhouses, Southeast corner of Livernois and Leetonia (4080 Livernois), Section 15, Currently 
Zoned NN Neighborhood Node (Node “H”) District. 

 
PLANNED UNIT DEVELOPMENT 

 
8.  PLANNED UNIT DEVELOPMENT (File Number PUD 019 JPLN2022-0013) – Proposed Village of Troy 

PUD, South side of Long Lake, West of Rochester (Parcels 88-20-15-201-046 & 88-20-15-201-
033), Section 15, Currently Zoned RT (One Family Attached Residential), R-1C (One Family 
Residential) and CB (Community Business) District. 

 
9.  POTENTIAL PLANNED UNIT DEVELOPMENT (PUD) APPLICATION – Concept Plan discussion, 

East of Livernois, North of Square Lake (PIN 88-20-03-301-088, 88-20-03-301-025, -024, -023), 
Section 35, Currently Zoned NN (Neighborhood Node “Q”) and R-1B (One Family Residential) 
Districts. 

 
 

 
 

248.524.3364 
planning@troymi.gov 

mailto:clerk@ci.troy.mi.us
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OTHER ITEMS 
 
10. PUBLIC COMMENT  – For Items on the Agenda 
 
11.  PLANNING COMMISSION COMMENT   
 
12. ADJOURN 
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Chair Lambert called the Regular meeting of the Troy City Planning Commission to order 
at 7:00 p.m. on October 25, 2022, in the Council Chamber of the Troy City Hall. Chair 
Lambert and Vice Chair Perakis presented opening remarks relative to the role of the 
Planning Commission and procedure of tonight’s meeting. 
 
1. ROLL CALL 

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

2. APPROVAL OF AGENDA 
 
Resolution # PC-2022-10-054 
Moved by: Faison 
Support by: Krent 
 
RESOLVED, To approve the Agenda as prepared. 
 
Yes: All present (9) 
 
MOTION CARRIED 

 
3. APPROVAL OF MINUTES – September 27, 2022 

 
Resolution # PC-2022-10-055 
Moved by: Buechner 
Support by: Rahman 
 
RESOLVED, To approve the minutes of the September 27, 2022 Regular meeting as 
submitted. 
 
Yes: All present (9) 
 
MOTION CARRIED 
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4. PUBLIC COMMENT – For Items Not on the Agenda 
 
There was no one present who wished to speak. 
 

PRELIMINARY SITE PLAN REVIEW 
 
5. PRELIMINARY SITE PLAN REVIEW (SP JPLN2022-0121) – Proposed Forum Flats 200-

Unit Residential Development, South side of Kirts, West of Livernois (295 Kirts; PIN 88-
20-28-252-016), Section 28, Currently Zoned BB (Big Beaver) District 
 
Mr. Savidant reviewed the Preliminary Site Plan application for Forum Flats. He 
addressed the proposed conversion of an existing office building to multi-family residential 
and construction of two additional apartment buildings as relates to location, number of 
apartment units and stories, transparency, carports along the west, east and south 
perimeters, and amenities. Mr. Savidant briefly addressed parking requirements and the 
applicant’s request to reduce the number of spaces and landbank spaces. He encouraged 
Board members to pose traffic and parking questions to the traffic consultants present 
this evening. 
 
In summary, Mr. Savidant said as part of the deliberation, the Planning Commission 
should consider: 
• The use of landbanked parking, and the potential loss of the central site amenity if 

landbanked parking is constructed. 
• If the application meets the Design Standards and Site Plan Standards. 
• If building material selection, color selection and architectural style of the two new 

buildings complement or support the existing building. 
• Update landscape plan to show landscaping in landbanked parking area above 

underground stormwater detention prior to Final Site Plan Approval. 
• Consider conditioning approval of landbanked parking on the use of grasscrete 

parking areas to replace turf grass. 
• Provide cut sheet of the proposed lighting fixtures prior to Final Site Plan Approval. 
 
Discussion among administration and Planning Commission: 
• Locations of covered and uncovered parking. 
• Definition of ‘grasscrete’. 
• Explanation/purpose of landbanked parking. 
• Development permitted by right. 
• Traffic generation, as relates to existing office and proposed multi-family. 
• Pedestrian connection on southern portion not designated on site plan; include as 

condition of approval. 
• Access to site; one entrance/exit only on Kirts. 
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Present were Architect Jason Krieger of Krieger Klatt Architects, developers Jeff Parks 
and Mike Parks of Cypress Partners, Civil Engineer James Butler of PEA Group and 
Traffic Consultant Julie Kroll of Fleis & Vandenbrink. 
 
Mr. Krieger’s presentation included a descriptive PowerPoint presentation including an 
aerial view and three-dimensional (3D) rendering of the proposed development. He said 
there is a current trend to repurpose and redesign existing office buildings and shared 
that the project team considered numerous visionary concepts of the project before its 
submittal to the City. Mr. Krieger addressed parking calculations, proposed landbanked 
parking, site amenities, screening of adjacent parcels, underground detention, pedestrian 
walkway connection, open space, building materials and complementary architectural 
style of buildings. Mr. Krieger said the development lends to privacy because it faces 
inward toward the central open space area. Mr. Krieger’s presentation displayed various 
floor plans, a clubhouse, common area lounges, a workout facility, business and work-
from-home center and package delivery area. 
 
There was discussion, some comments related to: 
• Concerns with only one access point; potential for traffic congestion. 
• Patios and/or balconies are not an option. 
• Parking. 

o Number of spaces - covered, uncovered, garage – if sufficient to accommodate 
residents with more than one vehicle and visitors. 

o Parking calculations; data considered in determining number of spaces. 
o Landbanked parking; approach in utilization of spaces if needed in future. 
o Management of parking assignments and fee structure. 

• Notification to adjacent parcels of proposed development. 
• Pedestrian walkway connections; oversight on site plan to designate sidewalk on 

south side of development. 
• Open space. 

o Calculations justified by Civil Engineer. 
o Requirement would be met even if landbanked spaces are utilized. 

• Height of trees at time of planting; 15 to 20 feet. 
• Internal trash rooms, external only for bulk items. 
• Complimentary comments on the applicant’s presentation. 
 
Julie Kroll of Fleis & Vandenbrink addressed in detail the findings of the parking study 
prepared for Forum Flats, dated September 27, 2022, and their evaluation of the 85% 
percentile parking demand for the proposed site as calculated in accordance with ITE 
Parking Generation 5th Edition. She stated various data is used to determine trip 
generation and parking demands of actual users of sites across the country. 
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City Traffic Consultant Stephen Dearing of OHM reaffirmed the Fleis & Vandenbrink 
parking study determinations. He addressed the City parking requirements and the trend 
to relax current requirements. Mr. Dearing said the trip generation tables provided in the 
parking study show the proposed multi-family use in three buildings is expected to 
generate less traffic than the existing single office building if fully occupied. Mr. Dearing 
said he is comfortable with the proposed reduction in parking and landbanked parking. 
He said it would be reasonable and prudent to convert one or two areas of the landbanked 
parking in the future should it be necessary. 
 
Ms. Perakis suggested lowering the building stories to two or converting the first floors of 
the buildings to garage spaces. She expressed concern with losing open space should it 
become necessary in the future to utilize the landbanked parking. Ms. Perakis said she 
is not comfortable with the plan’s proposed parking and expressed safety concerns 
because of the lack of speed bumps, striped pedestrian crosswalks and only one access 
point. 
 
Mr. Mike Parks addressed management’s assignment of carports and garages to the 
residents and offered to provide a parking plan prior to Final Site Plan Approval should 
the Board desire. He said the project would not be economically feasible if building floors 
were eliminated. 
 
Mr. Rahman expressed concerns that parking would be insufficient to accommodate 
residents who own more than one vehicle, as well accommodate visitor parking. He 
addressed the blend of providing sufficient parking and offering residents the amenity of 
open space. Mr. Rahman said there is no clear picture of how management would control 
the parking. 
 
Mr. Tagle confirmed with the Planning Director that the application meets the Zoning 
Ordinance parking requirements and there is no requirement in the Zoning Ordinance 
that an applicant provide a parking plan prior to Final Site Plan Approval. He said he has 
no problem with the proposed parking and the landbanked spaces act as a safety net. 
Mr. Tagle suggested approval of the application could be conditioned on providing traffic 
calming measures and striped pedestrian walkways. He expressed support for the 
proposed development. 
 
Chair Lambert expressed concern with the height of the building to the east and the visual 
impact it poses to those on Olympia. He asked if the applicant would consider reducing 
the height of the building to the east. 
 
Mr. Krieger said he would consider adjusting the parapet height to reduce the visual 
impact and screen rooftop equipment internally. He noted the building height does meet 
Zoning Ordinance requirements. 
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Chair Lambert opened the floor for public comment. Acknowledging there was no one 
who wished to speak, Chair Lambert closed the floor for public comment. 
 
Ms. Perakis questioned if the proposed carports would conflict with design standards set 
forth in Section 5.04, E, 5.b.i (Site Access and Parking, Location). She questioned the 
safety and look of the carports. 
 
Mr. Savidant replied that design standard does not apply here because the side yard does 
not front on the building line. He said the Planning Commission should consider the 
compatibility of the lengthy carports and their relationship to screening adjacent 
properties. 
 
Ms. Perakis questioned the requirement that the primary entrance of the existing building 
must be clearly identifiable and usable in the front. She said she is not prepared to 
approve the project at this time. 
 
Mr. Savidant replied that provision does not apply in this case because there is no front 
relationship. He said the building is nonconforming and the applicant is not increasing to 
the non-conformance. 
 
Resolution # PC-2022-10-056 
Moved by: Tagle 
Seconded by: Krent 
 
RESOLVED, The Planning Commission hereby approves a reduction in the total number 
of required parking spaces for the proposed Forum Flats residential development to 308 
when a total of 366 spaces are required on the site based on the off-street parking space 
requirements for multi-family residential. This 58-space reduction is sufficient to meet the 
parking demands based on landbanked parking provided on the site; and, 
 
BE IT FINALLY RESOLVED, That Preliminary Site Plan Approval for the proposed 
Forum Flats 200-unit residential development, South side of Kirts, West of Livernois, 
Section 28, Currently Zoned BB (Big Beaver) District, be granted, subject to the following 
conditions: 
 
1. Update the landscape plan to show landscaping in the landbanked parking area 

above the underground stormwater detention prior to Final Site Plan Approval. 
2. Provide grasscrete parking areas to replace turf grass in landbanked areas. 
3. Provide a cut sheet of the proposed lighting fixtures prior to Final Site Plan Approval. 
4. On the east building, south side, lower the parapets to approximately three (3) feet 

above the roof line. 
5. Address the concerns noted in the OHM memorandum, dated October 19, 2022. 
6. Should landbanked parking be necessary in the future, utilize a piecemeal approach 

beginning at the east side of the building above the underground detention. 
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Yes: Buechner, Faison, Hutson, Krent, Lambert, Malalahalli, Tagle 
No: Perakis, Rahman 
 
MOTION CARRIED 

 
OTHER ITEMS 

 
6. PUBLIC COMMENT – For Items on the Agenda 

 
There was no one present in the audience who wished to speak. 
 

7. PLANNING COMMISSION COMMENT 
 
There were general comments, some relating to: 
• Attendance at the Michigan Association of Planning (MAP) annual conference. 
• November 1, 2022 Special Meeting; agenda items. 
• Future meeting to discuss potential revisions to the Bylaws. 
 

8. ADJOURN 
 
The Regular meeting of the Planning Commission adjourned at 9:07 p.m. 

 
Respectfully submitted, 
 
 
 
 
        
David Lambert, Chair 
 
 
 
 
       
Kathy L. Czarnecki, Recording Secretary 
 
https://d.docs.live.net/2f7ed4fe5f664ea8/Documents/Kathy/COT Planning Commission Minutes/2022/2022 10 25 Draft.docx 
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Chair Lambert called the Special meeting of the Troy City Planning Commission to order at 
7:00 p.m. on November 1, 2022, in the Council Chamber of the Troy City Hall. Chair 
Lambert and Vice Chair Perakis presented opening remarks relative to the role of the 
Planning Commission and procedure of tonight’s meeting. 
 
1. ROLL CALL 

 
Present: 
Toby Buechner 
Carlton M. Faison 
Michael W. Hutson 
Tom Krent 
David Lambert 
Lakshmi Malalahalli 
Marianna Perakis 
Sadek Rahman 
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-2022-11-057 
Moved by: Krent 
Support by: Rahman 
 
RESOLVED, To approve the Agenda as prepared. 
 
Yes: All present (9) 
 
MOTION CARRIED 

 
3. PUBLIC COMMENT – For Items Not on the Agenda 

 
There was no one present who wished to speak. 

 
PRELIMINARY SITE PLAN REVIEW 

 
4. PRELIMINARY SITE PLAN REVIEW (SP JPLN2022-0024) – Proposed Jeanne M. Stine 

Community Park Pavilion and Ice Skating Amenity, Southeast corner of Town Center 
Drive and Civic Center Drive, City of Troy Civic Center Campus, Section 21, Currently 
Zoned BB (Big Beaver) District 
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Mr. Savidant introduced Public Works Director Kurt Bovensiep and Architect Chris Ozog 
from OHM Advisors. He said a conceptual plan was presented to the Planning 
Commission at their May 24, 2022 meeting and feedback was supportive. Mr. Savidant 
said the plan is before the Board this evening for vetting and transparency reasons and, 
should the Board desire, to forward a Resolution of support to City Council. 
 
A PowerPoint presentation given by Mr. Ozog summarized the following: 
• Background and initial concept of project. 
• Assessment from other communities with similar amenities. 
• Funding. 
• Bidding process. 
• Site context as relates to Jeanne M. Stine Community Park. 
• Goals and objectives; initiatives. 
• Design elements. 
• Landscape; natural feel, variety of species to accentuate four seasons. 
• Renderings; visual of openness, natural feel. 
• Building materials. 
• Project schedule. 
 
There was discussion on: 
• New location for sculpture donated by K-Mart Headquarters. 
• Relationship of project to annual Troy Daze festivities. 
• Seasonal scope of project. 
• Catalyst for future amenities. 
• Uniqueness of facility. 
• Overall cost and City budget. 
• Intent to bid for the operations of ice skating facility. 
• Relationship to Lane Drain; impact, provisions. 
• Project entrance(s). 
• Pedestrian sidewalk as relates to floodplain, topography, connection to Community 

Center. 
• Radiant heating, gas fire pits. 
• Lighting concept. 
• Wayfinding means. 
• Screening of utility equipment. 
 
Resolution # PC-2022-11-058 
Moved by: Hutson 
Seconded by: Rahman 
 
WHEREAS, The City of Troy established and dedicated 6.3 acres of land now known as 
the Jeanne M. Stine Community Park in 2022 which is home to the Troy Farmers’ Market 
and other events in the spring and summer seasons; and, 
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WHEREAS, The City of Troy continually receives requests for year-round public 
gathering spaces for use by people who reside, work and visit the City; 
 
RESOLVED, The Planning Commission hereby supports the proposed Preliminary Site 
Plan for the Jeanne M. Stine Community Park Pavilion and Ice Skating Amenity, located 
on the southeast corner of Town Center Drive and Civic Center Drive, on the City of Troy 
Civic Center Campus. 
 
Yes: Faison, Hutson, Krent, Lambert, Malalahalli, Perakis, Rahman, Tagle 
No: Buechner 
 
MOTION CARRIED 

 
OTHER ITEMS 

 
5. TROY DDA BIG BEAVER LANDSCAPE IMPROVEMENTS 

 
Mr. Savidant said the DDA Big Beaver Landscape Improvement conceptual plan was 
presented to the Board on March 8, 2022 for feedback. He said Mr. Bovensiep is here 
this evening to present a refined plan. 
 
Mr. Bovensiep’s presentation addressed: 
• Funding by DDA, project cost and budget through 2025. 
• Six phases of 10-year project, timeline. 
• Project drivers: high impact, timeless, enjoyable, balanced, adaptive, safe, unique, 

coordinated. 
• Consideration of various studies, on-line survey, stakeholders’ engagement. 
• Concept development (natural and consistent feel, sufficiency in landscape color). 
• Corridor entrances. 
• Visualization of vehicular traffic through corridor. 
• Lighting; street, holiday season, potential pedestrian lighting in future. 
• Plan concentrated on: 

o I-75 diverging diamond. 
o Medians. 
o Western gateway. 
o Major intersections. 
o Corner perspective (crosswalks). 
o Mid-block crossings. 
o Corner park improvement (southwest corner Livernois and Big Beaver). 

• Uniqueness of project; no other landscape design in Michigan similar to this plan. 
• Landscaping; maintenance, preservation of existing trees, diversity of plantings. 
• Pedestrian traffic; comfort level, signalization. 
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6. PUBLIC COMMENT – For Items on the Agenda 
 
There was no one present in the audience who wished to speak. 
 

7. PLANNING COMMISSION COMMENT 
 
Mr. Savidant announced the next Planning Commission meeting is scheduled for 
December 13. 
 
Mr. Savidant announced the retirement of City Engineer Bill Huotari. Mr. Huotari has been 
with the City for 27½ years and will be greatly missed.  
 

8. ADJOURN 
 
The Regular meeting of the Planning Commission adjourned at 8:24 p.m. 

 
Respectfully submitted, 
 
 
 
 
        
David Lambert, Chair 
 
 
 
 
       
Kathy L. Czarnecki, Recording Secretary 
 
https://d.docs.live.net/2f7ed4fe5f664ea8/Documents/Kathy/COT Planning Commission Minutes/2022/2022 11 01 Draft.docx 



 
 

ITEM #5 



  PC 2022.12.13 
  Agenda Item # 5 
 

 
 
 
 
DATE: December 7, 2022 
 
TO: Planning Commission 
 
FROM: R. Brent Savidant, Community Development Director 
 
SUBJECT: SPECIAL USE APPROVAL AND PRELIMINARY SITE PLAN REVIEW (File 

Number SU JPLN2022-0004) – Proposed 2690 Crooks Road Apartments, East side 
of Crooks, South of Big Beaver (2690 Crooks), Section 28, Currently Zoned BB (Big 
Beaver) District. 

 
The petitioner Tower Construction, LLC submitted the above referenced Special Use Approval 
and Preliminary Site Plan Approval application to convert as existing 4-story office building into 
62 residential units and construct a new 5-story, 94-unit multiple-family residential building on the 
parcel.   
 
The attached report prepared by Carlisle/Wortman Associates, Inc. (CWA), the City’s Planning 
Consultant, summarizes the application. 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 recommends approval of the project, as noted. 
 
 
Attachments: 

1. Maps 
2. Report prepared by Carlisle/Wortman Associates, Inc. 
3. Traffic/parking study, prepared by ROWE, dated February 21, 2022. 
4. OHM traffic/parking memo, dated November 29, 2022. 
5. RCOC memo, dated November 8, 2022. 

 
G:\SPECIAL USE\SU JPLN2022-0004 2690 CROOKS\PC Memo 12 13 2022.docx 



PROPOSED RESOLUTION 
 
SPECIAL USE APPROVAL AND PRELIMINARY SITE PLAN REVIEW (File Number SU 
JPLN2022-0004) – Proposed 2690 Crooks Road Apartments, East side of Crooks, South of 
Big Beaver (2690 Crooks), Section 28, Currently Zoned BB (Big Beaver) District. 
 
Resolution # PC-2022-12- 
Moved by: 
Seconded by: 
 
RESOLVED, The Planning Commission hereby approves a reduction in the total 
number of required parking spaces for the proposed 2690 Crooks Road residential 
development to 221 when a total of 312 spaces are required on the site based on the 
off-street parking space requirements for multi-family residential. This 91-space 
reduction is sufficient to meet parking demands based on shared parking provided on 
the abutting site to the north; and, 
 
RESOLVED, That Special Use Approval and Preliminary Site Plan Approval for the 
proposed 2690 Crooks Road Apartments, east side of Crooks, south of Big Beaver (2690 
Crooks), Section 28, Currently Zoned BB (Big Beaver) District, be (granted, subject to the 
following conditions) 
 

1. Provide shared parking agreement for review and approval of City Attorney, prior to 
Final Site Plan Approval. 

2. Improve pedestrian circulation based on OHM comments. 
3. Ensure trash enclosure meets screening requirements. 
4. Ensure building lighting meets Zoning Ordinance requirements. 
5. Provide transparency calculations. 
6. Verify unit numbers. 

 
___________________________________________________________) or  
 
(denied, for the following reasons: _________________________________) or 
 
(postponed, for the following reasons:_________________________________) 
 
 
Yes: 
No: 
Absent: 
 
MOTION CARRIED / FAILED 
 
G:\SPECIAL USE\SU JPLN2022-0004 2690 CROOKS\Proposed Resolution 2022 12 13.doc 



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

data are hereby notified that the source information represented should be consulted for verification.

1,154

1:

Feet1,1540 577



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.

1,154

1:

Feet1,1540 577



 
 
 
 Date: June 23, 2022  
  December 6, 2022 
 

Preliminary Site Plan and Special Use Review 
For 

City of Troy, Michigan 
 
 

  
Applicant: Jordan Jonna  
 
Project Name:  2690 Crooks Road Multiple Family Residential  
 
Location: 2690 Crooks Road 
 
Plan Date:  October 11, 2022 
 
Zoning:  BB, Big Beaver  
 
Action Requested: Preliminary Site Plan and Special Use   
 
SITE DESCRIPTION 

 
An application has been submitted to repurpose the existing 4-story building on site (Lindsey 
Center) to create 62 units and construct a new five-story 94-unit multiple-family residential 
building at 2960 Crooks Road.   This represents a total of 156 units.  We used 156 units for parking 
calculations.  The new building is located to the east (rear) of the existing four-story building.  The 
area of the newly proposed five-story building is currently a parking lot.  
 
Access will remain as is with two points of access off Crooks Road with cross-access to the north 
and east.  The applicant is proposing shared parking for both buildings at 2690 Crooks with the 
Kelly Services site (north of proposed building).  
 
The applicant is proposing residential on all five (5) floors.  Residential uses on the first floor, 
not fronting on a public right-of-way, requires a Special Use permit.   
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Site Location: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Big Beaver 

Linsey Center 
Site: Area of New 
Development. 
 
 

 
Kelly services 
site: Area of 
Shared Parking.  
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Detailed Location: 
 

 
 
Proposed Uses of Subject Parcel: 
Existing building to be converted to 62 multiple family units and new building to include 94 multi-
family dwelling units. 
 
Current Zoning: 
The property is currently zoned BB, Big Beaver Form Based District  
 
Surrounding Property Details: 
 

Direction Zoning Use 
North BB, Big Beaver Office Parking   
South O, Office   Funeral Home  
East O, Office   Office 
West O, Office  and R1-C, One 

Family Residential  
Office and Place of Worship   

Existing four-story building to 
be renovated to residential  
 
 

General location of new five-
story residential building 
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REZONING AND ZONING TEXT AMENDMENT  

 
In the summer of 2021, 2690 Crooks was rezoned, in part, to allow for the conversion of the 
existing four-story building to be converted from office to residential.  The previous zoning of O, 
Office did not permit residential uses.  Please see our May 5, 2021 review memo for more 
information.  
 
In the fall of 2021, a text amendment was adopted which permitted residential uses on the first 
floor as a Special Use for the section of the building that does not front on a public right-of-way.   
 
NATURAL FEATURES 

 
The site has been graded and improved for an office building and an associated parking lot.   
 
Items to be addressed:  None. 
 
SITE ARRANGEMENT  

 
The new five-story building will be placed to the east (rear) of the existing four-story Lindsey 
Center building lot.  Access will remain with two points of access on Crooks, and cross access to 
the site to the north and east.  There is a row of shared parking between the existing and new 
building.   
 
Access and circulation have been reviewed by the City Fire Marshall who notes that they need 
the drive aisles around the buildings to be at least 26-feet in width.   
 
In addition, OHM has reviewed site circulation and notes a number of comments.  The applicant 
should review and revised based on OHMs comments.   
 
Items to be addressed: 1). Increase drive-aisle width to at least 26-feet; and 2). Review and revise 
pedestrian circulation based on OHMs comments.  
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AREA, WIDTH, HEIGHT, SETBACKS 
 
The applicant does not propose any changes to the footprint of the existing building.  The new 
building is being reviewed as Building Form D as set forth in Table 5.03.B.3: 
 

 
The applicant is proposing a pedestrian connection between the exiting Lindsey Center building 
and the new apartment complex.  
 
Items to be addressed: None 
 
 
 
 
 
 
 
 

 Required Provided Compliance 

Front (Crooks) 10-foot build-to-line Over 10 feet 

Complies as Lindsey 
Center is legal non-

conforming and new 
building is placed 

behind existing building  

Side (north) 
N/A, building may be 

placed up to 
property line 

47.9-feet Complies 

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

57.9-feet Complies 

Rear (South) 30-foot minimum 
setback 54.4-feet Complies 

Building Height 6 stories, 66 feet 5 stories, 60 feet  Complies  

Lot Coverage 
(Building, overall 

site) 
30% Unknown Complies 

Minimum Open 
Space (overall site) 20% 24.1 Complies  

Parking Location Cannot be located in 
front yard 

Parking lots not in 
front yard Complies 
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PARKING 
 
The applicant proposes shared parking for both buildings with the Kelly service buildings and 
parking areas.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Section 13.06.G of the Zoning Ordinance requires: 
 

KELLY SERVICES    
 Required Provided 
Kelly Services Professional 

Office: 
1 space per 300 net floor 

area 
 

175,827 / 300 = 587 
spaces 

883 spaces 

Total 587 spaces 
  

883 spaces  

 
 

Area of shared 
parking  
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LINDSEY CENTER 
 Required Provided 

Residential (General): 
2 spaces per unit 

 
94 units in new 

building + 62 units in 
Lindsey Center 

conversion = 312 
spaces 

 
221 spaces   

Total 312 spaces* 
  

221 spaces  

 
 

COMBINED 
 Required Provided 

Kelly Services 587 spaces  
883 spaces  

Lindsey Centre 312 spaces 221 spaces 

Total 899 spaces 
  

1,104 spaces  

 
*Please note that the applicant’s civil plans note 151 units but based on the submitted floor plans 
we count a total of 156 units.  We used 156 units for parking calculations.  The applicant should 
verify unit numbers.  
 
By Zoning Ordinance requirements, the applicant has under parked the Lindsey Center site by 91 
spaces.  As such the applicant is proposing shared parking to include both sites as noted.  As set 
forth in Section 13.06, off-street parking for uses in all districts shall be on the same lot as the 
use or building served by the parking, unless joint parking with abutting properties and uses is 
provided in a form acceptable to the City Attorney and executed and recorded by the parties 
sharing the parking.   
 
OHM has reviewed the shared parking.  Please review and revise based on OHM’s memo.  
 
Items to be Addressed:   Review OHM’s memo regarding shared parking. 
 
TRAFFIC 

 
The applicant submitted a traffic study that was reviewed by both OHM and the Oakland County 
Road Commission.   Please see OHMs and Road Commission review for comments.   
 
Items to be addressed: None 
 



2690 Crooks Road 
December 6, 2022 

8 

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 369 / 30 = 13 trees +14 trees Complies  
Parking Lot Landscaping    
1 tree per every 8 parking 
spaces 

221 spaces / 8 = 28 trees  3 in parking 
lot and 25 on 
perimeter  

Complies, with 
Planning 
Commission 
approval   

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 29%  

Complies  

 
Applicant is required to provide 28 parking lot trees.  Three (3) of the required 28 are in parking 
lot and 25 are along perimeter of parking lot.  Planning Commission may allow alternative 
location of parking lot trees.  
 
Transformer / Trash Enclosure: 
 
The applicant has indicated they propose to reuse the existing trash enclosure.  Applicant shall 
confirm existing screening of the trash enclosure.    
 
Items to be Addressed: 1).  Planning Commission to discuss parking lot tree location; and 2). 
Confirm existing screening of trash enclosure.   
 
PHOTOMETRICS 

 
The applicant is proposing thirteen (13) parking lot lights.   The lighting fixture and photometrics 
meet ordinance requirements.    
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The applicant did not indicate any building lighting.   
 
Items to be Addressed: Confirm building lighting. 
 
FLOOR PLAN AND ELEVATIONS 

 
Existing Lindsey Building:  
 
The applicant proposes the following:  

1. Existing metal panel and glass to remain 
2. New metal wrap and balconies to be added to exterior skin 
3. Exterior metal and glass to be removed for new balcony doors and windows 
4. Other elements of current façade to remain.  

 
The proposed color scheme is dark and light greys, and orange accents.   
 
New Building:  
 
Floor plans and elevations have been provided on sheets A.201.  The first three floors are utility 
brick of different grey colors and the fourth and fifth floors are hardie panel siding.   The 
elevations provided show architectural details, variations in material and pattern (brick, hardie 
panel siding) as well as general color scheme of dark and light greys, and orange accents.     
 
The east, south and north elevations do not appear to meet the 30% transparency requirement.   
 
The applicant has provided a rendering of the buildings; however, it would be helpful if the 
applicant was able to show a 3-D model of the buildings in context to the site and to each other.   
 
Items to be Addressed: Confirm transparency for east, south, and north side elevation of new 
building; and 2). Provide 3-D model. 
 
DESIGN STANDARDS AND SITE PLAN REVIEW STANDARDS 

 
The Big Beaver 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 5.04.E. outlines Design Standards:  
 

1. Building Orientation and Entrance 
2. Ground Story Activation 
3. Transitional Features 
4. Site Access, Parking, and Loading 
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Please see Section 5.04.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. 

a. Building design shall enhance the character of the surrounding area in relation to 
building and parking placement, landscape and streetscape features, and 
architectural design.    

b. Street fronts shall provide a variety of architectural expression that is appropriate 
in its context and prevents monotony.  

c. Building design shall achieve a compatible transition between areas with different 
height, massing, scale, and architectural style. 

 
2. Development shall incorporate the recognized best architectural building design practices. 

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

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

c. Develop buildings with creativity that includes balanced compositions and forms.  
d. Design roofs that are appropriate to the architectural style of the building and 

create an appropriate visual exterior mass of the building given the context of the 
site.  

e. For commercial buildings, incorporate clearly defined, highly visible customer 
entrances using features such as canopies, porticos, arcades, arches, wing walls, 
ground plane elements, and/or landscape planters.  

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

3. Enhance the character, environment and safety for pedestrians and motorists. 
a. Provide elements that define the street and the pedestrian realm.  
b. Create a connection between the public right of way and ground floor activities.  
c. Create a safe environment by employing design features to reduce vehicular and 

pedestrian conflict, while not sacrificing design excellence.  
d. Enhance the pedestrian realm by framing the sidewalk area with trees, awnings, 

and other features.  
e.  Improve safety for pedestrians through site design measures. 
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SPECIAL USE STANDARDS 

 
For any special use, according to Section 9.02.D, the Planning Commission shall “…review the 
request, supplementary materials either in support or opposition thereto, as well as the Planning 
Department’s report, at a Public Hearing established for that purpose, and shall either grant or 
deny the request, table action on the request, or grant the request subject to specific conditions.” 
 
Section 9.03 states that before approving any requests for Special Use Approval, the Planning 
Commission shall consider: 
 

1. Compatibility with Adjacent Uses.  
2. Compatibility with the Master Plan.  
3. Traffic Impact.  
4. Impact on Public Services.  
5. Compliance with Zoning Ordinance Standards.  
6. Impact on the Overall Environment. The proposed Special Use shall no 
7. Special Use Approval Specific Requirements.  

 
SUMMARY 

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

a. Compliance with Section 5.04.E Big Beaver Design Standards 
b. Compliance with Section 8.06 Site Plan Review Standards 
c. Compliance with 9.02.D Special Use Standards 
d. Architecture and material use: 

a. Transparency for east, north, and south elevation on new building 
b. Consideration of a 3-D model of the buildings in context to the site and to each 

other 
e. Planning Commission to discuss parking lot tree location 
f. Shared parking  

 
If Planning Commission approves preliminary site plan the following conditions shall as part of 
final site plan submittal:  

1. Provide 26-foot wide drive aisles per Fire Department. 
2. Improve pedestrian circulation based on OHMs comments. 
3. Confirm existing screening of trash enclosure.   
4. Confirm building lighting. 
5. Provide a shared parking agreement to the satisfaction of the City Attorney. 
6. Provide transparency calculations.   
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Sincerely,  

    
 
 
 
 
 
 
 
 
 
 
 
 



February 21, 2022

Mr. Jason Gekiere
Tower Construction
2093 Orchard Lake Road
Sylvan Lake, MI 48230

RE: Trip Generation Comparison and Shared Parking Analysis for 999 and 991 W. Big Beaver 
Road and 2690 Crooks Road in Troy, MI

Dear Mr. Gekiere:

Pursuant to your request, ROWE Professional Services Company has completed a trip generation 
comparison and shared parking analysis for the proposed redevelopment of 999 and 991 W. Big 
Beaver Road and 2690 Crooks Road in Troy, MI. This analysis is intended to give you, the Road 
Commission for Oakland County (RCOC) and the City of Troy information regarding the difference 
in trip generation when comparing the existing site to the proposed site plan traffic forecasts and 
shared parking analysis for the development.

Trip Generation Comparison for 2690 Crooks Road

Through information you have provided, as well as our review of the materials received via email, 
we understand the following regarding your proposed project:

Existing Site:

o 4-story General Office building with 21,878 square foot (SF) footprint (87,512 SF 
total area)

Proposed Site Plan:

o 5-story Multifamily building with 90 units (Multifamily Housing [Mid-Rise]) new 
construction to the east of the existing building

o 4-story Multifamily building with 61 units (Multifamily Housing [Mid-Rise]) existing 
building

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

Land Use 
Land 
Use 

Code 
Units 

AM Peak Hour PM Peak Hour 
Week 
Day In Out Total In Out Total 

Existing Land Use 
General Office 710 87,512 SFT 131 18 149 25 124 149 1,033 
Proposed Land Use 
Multifamily Housing 
(Mid-Rise) 221 151 DU 13 42 55 36 23 59 674 

Difference -118 24 -94 11 -101 -90 -359 
 

Compared to the trip generation potential of the proposed site changed to the existing land use, 
the site is anticipated to generate 94 fewer total trips during the AM peak hour (118 fewer inbound 
trips and 24 additional outbound trips), 90 fewer total trips during the PM peak hour (11 additional 
inbound trips and 101 fewer outbound trips), and 359 fewer daily vehicle trips. 
 
Shared Parking for 999 and 991 W. Big Beaver Road and 2690 Crooks Road 
A shared parking analysis was completed for the two sites in accordance with both Urban Land 
Institute (ULI) and City of Troy standards.  The City of Troy allows for a shared parking analysis 
based on parking supply rates specified in the City Ordinance and ULI rates for hourly, daily, and 
monthly variations in parking demand for the various land uses specified.  Additionally, ULI rates 
for employees versus visitors were also utilized for the various land uses within the proposed site.  
This analysis was performed to determine the number of parking spaces necessary on site. 
The site located at 999 and 991 W. Big Beaver Road includes an existing 168,200 square foot 
office building and the following proposed uses: 9,200 square feet of Retail space, 2,000 square 
feet of Bank space with two drive-through lanes, a 300 seat Restaurant, 3,200 square foot Fast 
Food Restaurant, and a 5-Story Multifamily Housing building containing 166 dwelling units (DU).  
The site located at 2690 includes a new 5-story Multifamily Housing building containing 90 DU 
and the renovation of an existing office building into Multifamily Housing containing 61 DU for a 
total of 151 DU.   
Per the City Ordinance, parking requirements for the office space and fast-food restaurant are 
calculated using the net square footage, which was assumed to be 80 percent of the total square 
footage areas listed above.  Additionally, each of the drive-through lanes at the proposed bank 
can accommodate four vehicles, which meets the minimum requirement listed in the City 
Ordinance. 
The ULI Shared Parking methodologies were implemented to determine an accurate parking 
demand for the proposed site.  It is common for sites with a mixture of uses to have varying peak 
hourly and monthly parking demands, as well as being shared destinations (i.e., a shopper may 
also visit a restaurant).  Therefore, a shared parking analysis is necessary to accurately determine 
the amount in which the number of required parking spaces could be reduced by, as compared 
to the sum of the individual parking requirements for each land use on the site. 
ROWE analyzed the differences in activity patterns, which include monthly and time of day 
variances, for each land use.  This is because the combination of land uses within the site do not 
have peak utilization during the same time periods.  Time-of-Day factors for weekdays and 
weekends and monthly adjustment factors for the various land uses can be found in the attached 
ULI Shared Parking spreadsheets. 
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The final step of the analysis was to determine the critical parking periods for the site.  All hours 
of operation from 6 a.m. to midnight were analyzed for each month of the year.  The result showed 
that the month of December has the highest peak demands of the year.  Furthermore, the overall 
peak time of the day for the entire site was determined to be 10 a.m. for weekdays and 11 a.m. 
for weekends.  The overall peak period of the proposed site would be 11 a.m. on a weekend in 
December, resulting in a maximum demand of 1,208 required parking spaces.  Detailed tables 
can be found in the attached ULI Shared Parking spreadsheet.  The proposed site plans show 
1,017 parking spaces for 991 and 999 W. Big Beaver Road and 221 parking spaces for 2690 
Crooks Road, for a total of 1,238 parking spaces. 
 
We hope that this letter meets your current needs.  Please feel free to contact us if you have any 
questions. 
 
Sincerely, 
ROWE Professional Services Company 
 
 
 
Michael J. Labadie, PE 
Senior Project Manager 
 
 
R:\Projects\PROPOSAL\M. Labadie\2022\Tower\Tower Trip Gen Comparison-Shared Pakring.docx 
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GENERAL NOTES

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

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

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

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

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

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

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

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

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

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

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

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

PROPOSED CURB

PROPOSED FLUSH CURB

PROPOSED BUILDING

PROPOSED SIGNS / BOLLARDS

CONDOMINIUM LINE

X X

PROPOSED CONCRETE

PROPOSED FENCE

EXISTING BUILDING

GRAPHIC SCALE IN FEET

0' 120'60'60'

1" = 60'

PROPOSED PARKING GARAGE
- 1ST FLOOR

PROPOSED APARTMENT BUILDING - 1ST FLOOR

PROPOSED PLANTER AREA

PROPOSED BIKE RACK

PROPOSED PARKING GARAGE - 2ND FLOOR

PROPOSED PARKING GARAGE - 3RD FLOOR

PROPOSED RAILING

OFF-STREET PARKING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

§ TABLE 13.06-A PROFESSIONAL OFFICE: 417 SURFACE SPACES

1 SPACE PER 300 NFA 537 GARAGE SPACES

(134,560 NFA*)(1/300 NFA) = 449 SPACES 63 PODIUM SPACES

§ TABLE 13.06-A COMMERCIAL / RETAIL: 1,017 TOTAL SPACES

1 SPACE PER 250 GFA

(9,200 GFA)(1/250 GFA) = 37 SPACES

§ TABLE 13.06-A BANK:

1 SPACE PER 200 GFA

(2,000 GFA)(1/200 GFA) = 10 SPACES

§ TABLE 6.10 4 STACKING SPACES PER LANE 4 SPACES PER LANE

§ TABLE 13.06-A RESTAURANT (STANDARD):

1 SPACE PER 2 SEATS AT MAXIMUM CAPACITY

(300 SEATS)(1/2 SEATS) = 150 SPACES

§ TABLE 13.06-A RESTAURANT (FAST FOOD):

1 SPACE PER 70 SF NET FLOOR AREA (*)

(2,560 SF NFA)(1/70 SF NFA) = 37 SPACES

MULTI-FAMILY RESIDENTIAL:

2 SPACES PER DWELLING UNIT

(166 UNITS)(2/1 UNITS) = 332 SPACES

TOTAL: 449+37+10+150+37+332 = 1,015 SPACES

§ 13.06.J.1 BARRIER FREE PARKING (1,000+ SPACES): 22 ADA SPACES

20 SPACES + 1 SPACE PER EVERY 100 OVER 1,000

20 SPACES + (17/100) = 21 SPACES

§ 13.11.C.4 BICYCLE PARKING: PROVIDED

2 SPACES PER BUILDING

(6 BUILDINGS)(2 SPACES/BUILDING) = 12 SPACES

§ 13.06.F.3 MAXIMUM PARKING 1,017 SPACES

120% OF REQUIRED PARKING

(1.20)(857 SPACES) = 1,028 SPACES

(*) NET FLOOR AREA IS ASSUMED TO BE 80% GROSS FLOOR AREA
(168,200 SF)(0.8) = 134,560 SF

(3,200 SF)(0.8) = 2,560 SF
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1. THE CONTRACTOR SHALL VERIFY AND FAMILIARIZE THEMSELVES
WITH THE EXISTING SITE CONDITIONS AND THE PROPOSED SCOPE
OF WORK (INCLUDING DIMENSIONS, LAYOUT, ETC.) PRIOR TO
INITIATING THE IMPROVEMENTS IDENTIFIED WITHIN THESE
DOCUMENTS. SHOULD ANY DISCREPANCY BE FOUND BETWEEN THE
EXISTING SITE CONDITIONS AND THE PROPOSED WORK THE
CONTRACTOR SHALL NOTIFY STONEFIELD ENGINEERING & DESIGN,
LLC. PRIOR TO THE START OF CONSTRUCTION.

2. THE CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS AND
ENSURE THAT ALL REQUIRED APPROVALS HAVE BEEN OBTAINED
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PERMITS AND APPROVALS SHALL BE KEPT ON SITE AT ALL TIMES
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LAW, INDEMNIFY AND HOLD HARMLESS STONEFIELD ENGINEERING &
DESIGN, LLC. AND IT'S SUB-CONSULTANTS FROM AND AGAINST ANY
DAMAGES AND LIABILITIES INCLUDING ATTORNEY'S FEES ARISING
OUT OF CLAIMS BY EMPLOYEES OF THE CONTRACTOR IN ADDITION
TO CLAIMS CONNECTED TO THE PROJECT AS A RESULT OF NOT
CARRYING THE PROPER INSURANCE FOR WORKERS COMPENSATION,
LIABILITY INSURANCE, AND LIMITS OF COMMERCIAL GENERAL
LIABILITY INSURANCE.

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

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

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

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

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

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

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

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

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

PROPERTY LINE

EXISTING BUILDING

OFF-STREET PARKING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

§ TABLE 13.06-A MULTI-FAMILY DWELLING: 221 SPACES (V)

2 SPACES PER DWELLING UNIT

(151 UNITS)(2 SPACES PER UNIT) = 302 SPACES

§ TABLE 13.06-B 90° PARKING: 9.5 FT X 19 FT

9.5 FT X 19 FT W/ 24 FT AISLE W/ 24 FT AISLE

§ 13.06.F.3 MAXIMUM PARKING: 221 SPACES

120% OF REQUIRED PARKING

(302 SPACES)(1.2) = 363 SPACES

§ 13.11.C.4 BICYCLE PARKING: TO BE PROVIDED

2 SPACES PER BUILDING

(2 BUILDINGS)(2 SPACES/BUILDING) = 4 SPACES

§ 13.02.E-1 SITE LANDSCAPING: 29.6% (57,277 SF)

15% OF THE SITE AREA SHALL BE LANDSCAPED

(193,599 SF)(0.15) = 29,040 SF

§ 4.09.D.5 RECREATIONAL AREA: 46,682 SF

300 SF RECREATIONAL AREA PER UNIT

(142 UNITS)(300 SF/UNIT) = 42,600 SF

(V) VARIANCE

PROPOSED CURB

PROPOSED BUILDING

PROPOSED CONCRETE

TABLE OF LAND USE AND ZONING

PARCEL ID: 20-28-101-003

BIG BEAVER ROAD (BB) - (STREET TYPE: B, BUILDING FORM-D)

PROPOSED USE

MULTI-FAMILY APARTMENTS PERMITTED USE

GROUND FLOOR UNITS SPECIAL LAND USE

ZONING REQUIREMENT REQUIRED PROPOSED

MINIMUM LOT AREA N/A 193,599 SF (4.44 AC)

LOT COVERAGE BY ALL BUILDINGS 30% (58,080 SF) 22.8% (44,302 SF)

MINIMUM BUILDING HEIGHT 35 FT (6 STORIES) 60.0 FT (5 STORIES)

MAXIMUM BUILDING HEIGHT 66 FT (6 STORIES 60.0 FT (5 STORIES)

REQUIRED BUILDING LINE 10 FT 42.0 FT (EN)

MINIMUM SIDE YARD SETBACK 0 FT 44.5 FT

MINIMUM REAR YARD SETBACK 40 FT 64.1 FT

(EN) EXISTING NON-CONFORMITY
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Project: 999 & 991 W Big Beaver Rd & 3690 Crooks Rd

Description: City of Troy Rates

Quantity Unit 10 AM December 11 AM December

Retail (<400 ksf) 9,200 sf GLA 3.22 100% 86% 2.77 ksf GLA 3.22 100% 86% 2.77 ksf GLA 55% 100% 14              85% 100% 22              

Employee 0.78 100% 96% 0.75 0.78 100% 94% 0.74 75% 100% 6                95% 100% 7                

Family Restaurant 8,000 sf GLA 16.43 100% 80% 13.16 ksf GLA 16.43 100% 85% 13.97 ksf GLA 85% 100% 90              90% 100% 101            

Employee 2.32 100% 96% 2.23 2.32 100% 94% 2.19 100% 100% 18              100% 100% 18              

Fast Casual/Fast Food 2,560 sf GLA 12.31 100% 10% 1.23 ksf GLA 12.31 100% 10% 1.23 ksf GLA 55% 96% 2                85% 96% 3                

Employee 1.98 100% 96% 1.91 1.98 100% 94% 1.87 75% 100% 4                100% 100% 6                

Residential, Suburban 0%

Studio Efficiency units 0.00 100% 100% 0.00 unit 0.00 100% 100% 0.00 unit 50% 100% -            70% 100% -            

1 Bedroom units 0.00 100% 100% 0.00 unit 0.00 100% 100% 0.00 unit 50% 100% -            70% 100% -            

2 Bedrooms 317 units 0.00 100% 100% 0.00 unit 0.00 100% 100% 0.00 unit 50% 100% -            70% 100% -            

3+ Bedrooms units 0.00 100% 100% 0.00 unit 0.00 100% 100% 0.00 unit 50% 100% -            70% 100% -            

Reserved 100% res spaces 1.89 100% 100% 1.89 unit 1.83 100% 100% 1.83 unit 100% 100% 600            100% 100% 581            

Visitor 317 units 0.11 100% 100% 0.11 unit 0.17 100% 100% 0.17 unit 20% 100% 7                20% 100% 11              

Office 100 to 500 ksf 134,560 sf GFA 0.24 100% 100% 0.24 ksf GFA 0.24 100% 100% 0.24 ksf GFA 100% 100% 33              100% 100% 33              

Reserved emp 0.00 100% 100% 0.00 0.00 100% 100% 0.00 100% 100% -            100% 100% -            

  Employee 3.09 100% 100% 3.09 3.09 100% 100% 3.09 100% 100% 416            100% 100% 416            

Bank (Drive In Branch) 2,000 sf GFA 2.92 100% 48% 1.42 ksf GFA 2.92 100% 100% 2.92 ksf GFA 100% 100% 3                100% 100% 6                

  Employee 2.08 100% 97% 2.02 2.08 100% 97% 2.02 100% 100% 5                100% 100% 5                

149            175            

449            452            

600            581            

1,198        1,208        

Additional Land Uses

Total

Reserved

Employee/Resident

CustomerCustomer/Visitor

Employee/Resident

Total

Reserved

Office

Base 

Ratio

Unit For 

Ratio

Estimated 

Parking 

Demand

Retail

Non-

Captive 

Ratio

Project 

Ratio

Non-

Captive 

Ratio

Project 

Ratio

Driving  

Adj

Entertainment and Institutions

Hotel and Residential

Food and Beverage

Base 

Ratio

Driving  

Adj

Peak Hr 

Adj

Weekend

Shared Parking Demand Summary

Peak Month:  DECEMBER  --  Peak Period:  11 AM, WEEKEND

WeekdayWeekendWeekday

Project Data
Land Use

Peak Mo 

Adj
Unit For 

Ratio

Estimated 

Parking 

Demand

Peak Hr 

Adj

Peak Mo 

Adj
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Project: 999 & 991 W Big Beaver Rd & 3690 Crooks Rd

Description: City of Troy Rates

Time Demand Time Demand Time Demand Time Demand

January 10 AM 1,180 10 AM 1,180 2 PM 1,133 6 PM 853

February 10 AM 1,179 10 AM 1,179 2 PM 1,133 6 PM 853

March 10 AM 1,192 10 AM 1,192 2 PM 1,142 6 PM 867

April 10 AM 1,187 10 AM 1,187 2 PM 1,139 6 PM 862

May 10 AM 1,193 10 AM 1,193 2 PM 1,143 6 PM 868

June 10 AM 1,189 10 AM 1,189 2 PM 1,141 6 PM 864

July 10 AM 1,167 10 AM 1,167 2 PM 1,119 6 PM 859

August 10 AM 1,167 10 AM 1,167 2 PM 1,167 6 PM 859

September 10 AM 1,182 10 AM 1,182 2 PM 1,136 6 PM 857

October 10 AM 1,187 10 AM 1,187 2 PM 1,139 6 PM 862

November 10 AM 1,185 10 AM 1,185 2 PM 1,139 6 PM 860

December 10 AM 1,198 10 AM 1,198 2 PM 1,153 6 PM 877

Late December 10 AM 1,097 10 AM 1,097 2 PM 1,060 6 PM 843

Time Demand Time Demand Time Demand Time Demand

January 11 AM 1,185 11 AM 1,185 12 PM 1,151 6 PM 748

February 11 AM 1,185 11 AM 1,185 12 PM 1,150 6 PM 748

March 11 AM 1,199 11 AM 1,199 12 PM 1,166 6 PM 759

April 11 AM 1,194 11 AM 1,194 12 PM 1,161 6 PM 755

May 11 AM 1,200 11 AM 1,200 12 PM 1,167 6 PM 760

June 11 AM 1,196 11 AM 1,196 12 PM 1,163 6 PM 757

July 11 AM 1,174 11 AM 1,174 12 PM 1,143 6 PM 755

August 11 AM 1,174 11 AM 1,174 12 PM 1,143 6 PM 756

September 11 AM 1,188 11 AM 1,188 12 PM 1,154 6 PM 751

October 11 AM 1,193 11 AM 1,193 12 PM 1,160 6 PM 755

November 11 AM 1,192 11 AM 1,192 12 PM 1,158 6 PM 754

December 11 AM 1,208 11 AM 1,208 12 PM 1,178 6 PM 766

Late December 11 AM 1,103 11 AM 1,103 12 PM 1,082 7 PM 756

Eve Peak HrPM Peak HrAM Peak HrOverall Pk

Monthly Comparison Summary

Monthly Comparison Summary

Month

Weekend

Eve Peak HrPM Peak HrAM Peak HrOverall PkMonth

Weekday
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Project: 999 & 991 W Big Beaver Rd & 3690 Crooks Rd

Description:City of Troy Rates

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone 8 Total Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone 8 Total

14 0 0 0 0 0 0 0 14 22 0 0 0 0 0 0 0 22

Employee 6 0 0 0 0 0 0 0 6 Employee 7 0 0 0 0 0 0 0 7

90 0 0 0 0 0 0 0 90 101 0 0 0 0 0 0 0 101

Employee 18 0 0 0 0 0 0 0 18 Employee 18 0 0 0 0 0 0 0 18

Fast Casual/Fast Food 2 0 0 0 0 0 0 0 2 3 0 0 0 0 0 0 0 3

Employee 4 0 0 0 0 0 0 0 4 Employee 6 0 0 0 0 0 0 0 6

Studio Efficiency 0 0 0 0 0 0 0 0 0 Studio Efficiency 0 0 0 0 0 0 0 0 0

1 Bedroom 0 0 0 0 0 0 0 0 0 1 Bedroom 0 0 0 0 0 0 0 0 0

2 Bedrooms 0 0 0 0 0 0 0 0 0 2 Bedrooms 0 0 0 0 0 0 0 0 0

3+ Bedrooms 0 0 0 0 0 0 0 0 0 3+ Bedrooms 0 0 0 0 0 0 0 0 0

Reserved 314 286 0 0 0 0 0 0 600 Reserved 304 277 0 0 0 0 0 0 581

Visitor 4 3 0 0 0 0 0 0 7 Visitor 6 5 0 0 0 0 0 0 11

33 0 0 0 0 0 0 0 33 33 0 0 0 0 0 0 0 33

Reserved 0 0 0 0 0 0 0 0 0 Reserved 0 0 0 0 0 0 0 0 0

  Employee 416 0 0 0 0 0 0 0 416   Employee 416 0 0 0 0 0 0 0 416

3 0 0 0 0 0 0 0 3 6 0 0 0 0 0 0 0 6

  Employee 5 0 0 0 0 0 0 0 5   Employee 5 0 0 0 0 0 0 0 5

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone 8 Total Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone 8 Total

Parking Demand 146 3 0 0 0 0 0 0 149 Parking Demand 171 5 0 0 0 0 0 0 176

449 0 0 0 0 0 0 0 449 452 0 0 0 0 0 0 0 452

314 286 0 0 0 0 0 0 600 304 277 0 0 0 0 0 0 581

909 289 0 0 0 0 0 0 1198 927 282 0 0 0 0 0 0 1209

Parking Supply 0 Parking Supply 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Surplus (+)/Deficit (-) -146 -3 0 0 0 0 0 0 -149 Surplus (+)/Deficit (-) -171 -5 0 0 0 0 0 0 -176

-449 0 0 0 0 0 0 0 -449 -452 0 0 0 0 0 0 0 -452

-314 -286 0 0 0 0 0 0 -600 -304 -277 0 0 0 0 0 0 -581

-909 -289 0 0 0 0 0 0 -1198 -927 -282 0 0 0 0 0 0 -1209

Note: Zone 1 adjusted to have totals equal values on Summary Sheets Note: Zone 1 adjusted to have totals equal values on Summary Sheets

Additional Land Uses Additional Land Uses

Bank (Drive In Branch)

Office

Hotel and Residential

Office 100 to 500 ksf

Family Restaurant

Entertainment and Institutions

Residential, Suburban

Distribution of Weekend Demand by Zone

Land Use

Retail

Retail (<400 ksf)Retail (<400 ksf)

Bank (Drive In Branch)

Land Use

Distribution of Weekday Demand by Zone

Retail

Food and Beverage

Entertainment and Institutions

Hotel and Residential

Office

Office 100 to 500 ksf

Residential, Suburban

Total

Customer/Visitor

Employee/Resident

Reserved

Family Restaurant

Food and Beverage

Total

Customer/Visitor

Employee/Resident

Reserved

Total

Fast Casual/Fast Food

Total

Reserved

Total

Customer/Visitor

Customer/Visitor

Employee/Resident

Customer/Visitor

Employee/Resident

Reserved

Total

Employee/Resident

Reserved

Customer/Visitor

Employee/Resident

Reserved



0

200

400

600

800

1,000

1,200

1,400

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Lat Dec

P
a

rk
in

g
 S

ta
ll

s

Month

Weekday Month-by-Month Estimated Parking Demand



0

200

400

600

800

1,000

1,200

1,400

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Lat Dec

P
a

rk
in

g
 S

ta
ll

s

Month

Weekend Month-by-Month Estimated Parking Demand



September 2018 Program (Un-Nested Residential)

0

200

400

600

800

1,000

1,200

1,400

P
a

rk
in

g
 S

ta
ll

s

Hour

Peak Month Daily Parking Demand by Hour (Weekday)

Retail (<400 ksf) Total Demand Family Restaurant Fast Casual/Fast Food

Residential, Suburban Office 100 to 500 ksf Bank (Drive In Branch) Total Suppy



September 2018 Program (Un-Nested Residential)

0

200

400

600

800

1,000

1,200

1,400

P
a

rk
in

g
 S

ta
ll

s

Hour

Peak Month Daily Parking Demand by Hour (Weekend)

Total Demand Retail (<400 ksf) Family Restaurant Fast Casual/Fast Food

Residential, Suburban Office 100 to 500 ksf Bank (Drive In Branch) Total Supply



September 2018 Program (Un-Nested Residential)

0

200

400

600

800

1,000

1,200

1,400

P
a

rk
in

g
 S

ta
ll

s

Hour

Peak Month Daily Parking Demand by Hour (Weekday)

Family Restaurant Fast Casual/Fast Food Residential, Suburban Office 100 to 500 ksf

Bank (Drive In Branch) Retail (<400 ksf) Total Supply



September 2018 Program (Un-Nested Residential)

0

200

400

600

800

1,000

1,200

1,400

P
a

rk
in

g
 S

ta
ll

s

Hour

Peak Month Daily Parking Demand by Hour (Weekend)

Family Restaurant Fast Casual/Fast Food Residential, Suburban Office 100 to 500 ksf

Bank (Drive In Branch) Retail (<400 ksf) Total Supply



 
 
 

memorandum 
 
 

 

Date: November 29, 2022 

 

To: Scott Finlay, PE 

  

From: Lauren Hull & Sara Merrill, PE, PTOE 

 

Re: 
2690 Crooks Multi-Family Apartments 
Traffic Review   

  

 
I have reviewed the preliminary site plans for 2690 Crooks Road. The plans propose renovating and 
repurposing the existing 4-story office building into a Multi-Family Apartment building (62-units), and also 
constructing a new proposed 5-story Multi-Family Apartment building (94-units) to the east of the existing 
building. Previous plan submittals were based on a total of 151 units. The plans were prepared by Stonefield 
Engineering & Design and are dated November 11, 2022.  
 
A shared parking analysis (for 991 & 999 Big Beaver and 2690 Crooks) was previously submitted; no updates 
to the parking study were provided for this review. The original parking study was prepared by Rowe and 
dated February 21, 2022.   
 
OHM offers the following comments: 
 

1. Shared Parking: 
 

a. It appears there is uncertainty as to the configuration of the adjacent site as it relates to 
shared parking. OHM requests clarification whether the Applicant is seeking shared parking 
based on the existing or future configuration of the adjacent site (999 Big Beaver). 
Discrepancies between plans and shared parking analysis should be resolved.  
 

b. This development has a parking deficit of 91 spaces and proposes to utilize shared parking at 
the adjacent site to the north. The shared parking analysis (previously reviewed) from 
February 2022 was based on 151 units, instead of the 156 units currently proposed.  The 
parking study also presumed the redevelopment of 999 Big Beaver, which was to include a 
new parking structure and substantial changes to the site. An updated shared parking 
analysis, reflecting the existing parking capacity of the adjacent site, is necessary.  
 

c. The proposed shared parking area is located on a separate parcel, regardless of ownership. A 
shared parking agreement must be in place in case either parcel is sold at a later date, as well 
as to preserve appropriate parking facilities in the event either parcel is redeveloped.   

 
2. Improve pedestrian connectivity.   

 
a. The proposed sidewalk connection to the north is noted on the plans: “…to be installed during 

adjacent site construction.”  Since this development proposes shared parking on the adjacent 
site, there must be suitable pedestrian connections constructed as part of this development. 
Additionally, we note that the proposed connection on the adjacent site contains stairs and 
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Page 2 of 2 

 

therefore is not ADA-accessible.  
 

b. The pedestrian connection to the property to the North should not remain as-is. Visually 
impaired pedestrians experience unnecessary difficulty navigating unusual geometry. The 
stairs can be relocated further west to create a perpendicular crossing. 
 

c. Existing sidewalks abutting parking spaces (on the north and east side of the existing building) 
must be widened to 7 feet, to avoid vehicle bumper overhang obstructing the sidewalk.  
 

d. We strongly recommend adding sidewalks along the north and south side of the proposed 
Building B. The purpose of the sidewalk is to provide a dedicated space for pedestrians.  

 
 



 

 

 

 
QUALITY LIFE THROUGH GOOD ROADS: 

ROAD COMMISSION FOR OAKLAND COUNTY 
“WE CARE.” 

 

 

 

 

 
 

 
 Board of Road Commissioners 
 

 Ronald J. Fowkes  
 Commissioner 
 

 Andrea LaLonde 
 Commissioner 
 

 Nancy Quarles 
 Commissioner 
 

 
 

 

 Dennis G. Kolar, P.E. 
 Managing Director 
 

 Gary Piotrowicz, P.E., P.T.O.E. 
 Deputy Managing Director 
 County Highway Engineer 

 

 

 

 

 

 

 

 

 
Department of 

Customer Services 
Permits 

 
2420 Pontiac Lake Road 

Waterford, MI  48328 
 
 
 

248-858-4835 
 
 
 

FAX 
248-858-4773 

 
 
 

TDD 
248-858-8005 

 
 

www.rcocweb.org 
 
 

 

 

November 8, 2022 
 

 

Jason Gekiere 

314 Lakeside Drive 

White Lake, MI 48386 

 

RE: 999 BIG BEAVER ROAD TRAFFIC IMPACT DISCUSSION 
 

Dear Mr. Gekiere: 
 

Thank you for taking the time to meet with the City of Troy and the Road Commission 

for Oakland County (RCOC) to discuss this matter. In light of that meeting, and after 

discussing this matter internally, RCOC is willing to approve this development in 

concept, under the following conditions: 
 

A) The existing traffic signal heads facing outbound traffic from the easterly 

driveway should be relocated to the north side of eastbound Big Beaver Road 

and modernized.  In lieu of that, RCOC is also willing to accept relocation of 

the stop bar for outbound traffic, with prohibition of right turns on red. 

B) The westerly driveway and access can remain as existing, with right-in ingress 

and dual right turn lane egress.  

C) Outbound left turns will be prohibited from the northerly driveway to Crooks 

Road.  All other ingress and egress will continue to be allowed. 
 

These conditions are required for conceptual approval.  A detailed field and 

engineering review of the final plans will be conducted during the permit application 

process. 
 

If you have any questions or require additional information, please feel free to contact 

me at 248-858-4835. 
 

Respectfully, 

 
Scott Sintkowski, P.E. 

Permit Engineer 

Department of Customer Services 
 

Copied via e-mail: 

Mark Soma – Tower Construction 

Paula Arwady – Tower Construction 

Julie M. Kroll, PE, PTOE – Fleis & Vandenbrink 

Eric Williams, PE – Stonefied Engineering 

Jordan Jonna – A.F. Jonna 

Dennis Cowan – Plunkett Cooney 

Bill Huotari, PE, City Engineer – City of Troy  

Brent Savidant, AICP, Community Development Director – City of Troy 

Gary Piotrowicz, PE, PTOE, Deputy Managing Director – RCOC 

Dave Czerniakowski, Director of Customer Services – RCOC 

Danielle Deneau, PE, Director of Traffic and Safety – RCOC 

Alex Rucinski, PE, Traffic Engineer - RCOC 

http://www.rcocweb.org/
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PARCEL ID: 20-28-101-003
2690 CROOKS ROAD

CITY OF TROY, OAKLAND COUNTY, MICHIGAN

PLANS PREPARED BY:

AERIAL MAP
SCALE: 1" = 200'±

SOURCE: GOOGLE EARTH PRO

PLAN REFERENCE MATERIALS:

1. THIS PLAN SET REFERENCES THE FOLLOWING DOCUMENTS
INCLUDING, BUT NOT LIMITED TO:

· ALTA/TOPOGRAPHIC SURVEY PREPARED BY KEM-TEC
SURVEY DATED 03/16/2022

· ARCHITECTURAL DRAWINGS PREPARED BY BIDDISON
ARCHITECTURE + DESIGN, DATED 06/03/2022

· AERIAL MAP OBTAINED FROM GOOGLE EARTH PRO

· LOCATION MAP OBTAINED FROM USGS ONLINE

· ZONING INFORMATION OBTAINED FROM CITY OF TROY

ZONING MAP

2. ALL REFERENCE MATERIAL LISTED ABOVE SHALL BE
CONSIDERED A PART OF THIS PLAN SET AND ALL INFORMATION
CONTAINED WITHIN THESE MATERIALS SHALL BE UTILIZED IN
CONJUNCTION WITH THIS PLAN SET. THE CONTRACTOR IS
RESPONSIBLE TO OBTAIN A COPY OF EACH REFERENCE AND
REVIEW IT THOROUGHLY PRIOR TO THE START OF
CONSTRUCTION.

AS SHOWN

COVER SHEET

C-1

R

Know what's below
Call before you dig.

LOCATION MAP
SCALE: 1" = 2,000'±

SOURCE: USGS MAPS

ZONING MAP
SCALE: 1" = 200'±

SOURCE: OAKLAND COUNTY PROPERTY GATEWAY & CITY OF TROY ZONING MAP

SITE DEVELOPMENT PLANS
FOR

2690 CROOKS ROAD
EXISTING BUILDING RENOVATION &

PROPOSED MULTI-FAMILY APARTMENTS

APPLICANT

TROY KS DEVELOPMENT, LLC

4036 TELEGRAPH ROAD, SUITE 201

BLOOMFIELD HILLS, MI 48302

Detroit, MI ·  Rutherford, NJ· New York, NY

Princeton, NJ · Tampa, FL · Boston, MA

www.stonefieldeng.com

SITE

607 Shelby Suite 200, Detroit, MI 48226

Phone 248.247.1115
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ADDITIONAL SHEETS
DRAWING TITLE SHEET #

ALTA / TOPOGRAPHIC SURVEY 1 OF 1

CITY OF TROY - STANDARD SANITARY SEWER
DETAILS

2 OF 2

CITY OF TROY - STANDARD WATER MAIN
DETAILS

1 OF 1

CITY OF TROY - STANDARD STORM SEWER
DETAILS

1 OF 1

CITY OF TROY - STANDARD SOIL EROSION
CONTROL DETAILS

1 OF 1

SHEET INDEX
DRAWING TITLE SHEET #

COVER SHEET C-1

DEMOLITION PLAN C-2

SITE PLAN C-3

OVERALL SITE PLAN C-4

GRADING PLAN C-5

STORMWATER MANAGEMENT PLAN C-6

UTILITY PLAN C-7

LIGHTING PLAN C-8

LANDSCAPING PLAN C-9

LANDSCAPING DETAILS C-10

SOIL EROSION AND SEDIMENT CONTROL PLAN C-11

CONSTRUCTION DETAILS C-12 & C-13
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PROPOSED LIMIT

OF DISTURBANCE

(189,989 SF, 4.36 AC)

ALL EXISTING BUILDING UTILITY

LEADS ARE TO REMAIN AND BE

REUTILIZED. CONTRACTOR TO

CONFIRM FEASIBILITY OF REUSE PRIOR

TO THE START OF CONSTRUCTION.

CONTRACTOR TO JET/TELEVISE

EXISTING SANITARY LEAD TO

CONFIRM FEASIBILITY OF REUSE PRIOR

TO THE START OF CONSTRUCTION

PROPOSED SAWCUT, LIMIT OF

PAVEMENT REMOVAL (TYPICAL)

ALL UTILITIES WITHIN THE CROOKS ROAD

RIGHT-OF-WAY ARE TO REMAIN AND BE PROTECTED

THROUGHOUT CONSTRUCTION (TYPICAL)

EXISTING TREES AND

LANDSCAPING TO REMAIN

AND BE PROTECTED

THROUGHOUT

CONSTRUCTION (TYPICAL)

LIMIT OF EXISTING

CONCRETE CURB

TO REMAIN

EXISTING SHED, TRASH ENCLOSURE

& CONCRETE PAD TO REMAIN AND

BE PROTECTED THROUGHOUT

CONSTRUCTION

CONTRACTOR TO

COORDINATE ALL

WORK WITH

CONSTRUCTION

OF ADJACENT SITE

(TYPICAL)

EXISTING WATER MAIN AND STORM

SEWERS TO REMAIN AND BE PROTECTED

THROUGHOUT CONSTRUCTION

(TYPICAL)

LIMIT OF STORMWATER SEWER

REMOVAL. EXISTING STORMWATER

STRUCTURE TO REMAIN AND BE

PROTECTED THROUGHOUT

CONSTRUCTION (TYPICAL)

EXISTING BUILDING TO

REMAIN AND BE REFURBISHED.

CONTRACTOR TO REFER TO

ARCHITECTURAL PLANS

LIMIT OF PAVEMENT REMOVAL.

EXISTING CONCRETE SIDEWALK

TO REMAIN AND BE PROTECTED

THROUGHOUT CONSTRUCTION.

LIMIT OF EXISTING

CONCRETE CURB

TO REMAIN

LIMIT OF STORMWATER SEWER

REMOVAL. EXISTING STORMWATER

STRUCTURE TO REMAIN AND BE

PROTECTED THROUGHOUT

CONSTRUCTION (TYPICAL)

EXISTING ASPHALT

PAVEMENT TO

REMAIN (TYPICAL)

AREA OF EXISTING

FULL-DEPTH ASPHALT

REMOVAL (TYPICAL)

EXISTING PAVEMENT

STRIPING TO BE

REMOVED (TYPICAL)

PROPOSED SAWCUT, LIMIT

OF EXISTING PAVEMENT

TO REMAIN (TYPICAL)

LIMIT OF EXISTING

CONCRETE CURB

TO REMAIN

LIMIT OF EXISTING

CONCRETE CURB &

GUTTER TO REMAIN

LIMIT OF EXISTING

CONCRETE CURB &

GUTTER TO REMAIN

EXISTING LIGHT POLES TO

REMAIN AND BE PROTECTED

THROUGHOUT

CONSTRUCTION (TYPICAL)

EXISTING TREES TO

REMAIN (TYPICAL)

EXISTING SIGN TO

BE REFIRBUSHED

EXISTING CONCRETE

WALK TO REMAIN

PROPOSED SAWCUT, LIMIT

OF EXISTING CONCRETE

SIDEWALK TO REMAIN

CONTRACTOR TO REPLACE

CONCRETE SIDEWALK IN KIND

PROPOSED SAWCUT, LIMIT

OF EXISTING CONCRETE

SIDEWALK TO REMAIN

PROPOSED UTILITY TRENCHING,

CONTRACTOR TO REPLACE ASPHALT

PAVEMENT IN KIND PER COUNTY STANDARDS

PROPOSED SAWCUT, LIMIT

OF EXISTING CONCRETE

SIDEWALK TO REMAIN

EXISTING SANITARY MANHOLE TO

REMAIN AND BE PROTECTED

THROUGHOUT CONSTRUCTION

LIMIT OF EXISTING CONCRETE

CURB & GUTTER TO REMAIN

PROPOSED SAWCUT, LIMIT

OF EXISTING CONCRETE

SIDEWALK TO REMAIN

EXISTING SIGNS TO BE

REMOVED AND REPLACED

LOCATION OF SANITARY SEWER

PER MAPS. CONTRACTOR TO

JET / TELEVISE TO CONFIRM

FEASIBILITY OF REUSE.

PROPOSED TEST

PIT (TYPICAL)

LIMIT OF PROPOSED

CONCRETE CURB REMOVAL

DEMOLITION NOTES

1. THE WORK REFLECTED ON THE DEMOLITION PLAN IS TO PROVIDE
GENERAL INFORMATION TOWARDS THE EXISTING ITEMS TO BE
DEMOLISHED AND/OR REMOVED. THE CONTRACTOR IS RESPONSIBLE
TO REVIEW THE ENTIRE PLAN SET AND ASSOCIATED
REPORTS/REFERENCE DOCUMENTS  INCLUDING ALL DEMOLITION
ACTIVITIES AND INCIDENTAL TASKS NECESSARY TO COMPLETE THE
SITE IMPROVEMENTS.

2. THE CONTRACTOR IS RESPONSIBLE TO DETERMINE THE MEANS AND
METHODS OF DEMOLITION ACTIVITIES.

3. EXPLOSIVES SHALL NOT BE USED UNLESS WRITTEN CONSENT FROM
BOTH THE OWNER AND ANY APPLICABLE GOVERNING AGENCY IS
OBTAINED. BEFORE THE START OF ANY EXPLOSIVE PROGRAM, THE
CONTRACTOR IS RESPONSIBLE TO OBTAIN ALL LOCAL, STATE, AND
FEDERAL PERMITS. ADDITIONALLY, THE CONTRACTOR WILL BE
RESPONSIBLE FOR ALL SEISMIC TESTING AS REQUIRED AND ANY
DAMAGES AS THE RESULT OF SAID DEMOLITION PRACTICES.

4. ALL DEMOLITION ACTIVITIES SHALL BE PERFORMED IN ACCORDANCE
WITH LOCAL, STATE, AND FEDERAL CODES.  THE CONTRACTOR IS
RESPONSIBLE FOR ENSURING ALL UTILITIES ARE DISCONNECTED IN
ACCORDANCE WITH THE UTILITY AUTHORITY'S REQUIREMENTS
PRIOR TO STARTING THE DEMOLITION OF ANY STRUCTURE.  ALL
EXCAVATIONS ASSOCIATED WITH DEMOLISHED STRUCTURES OR
REMOVED TANKS SHALL BE BACKFILLED WITH SUITABLE MATERIAL
AND COMPACTED TO SUPPORT SITE AND BUILDING IMPROVEMENTS.
A GEOTECHNICAL ENGINEER SHOULD BE PRESENT DURING
BACKFILLING ACTIVITIES TO OBSERVE AND CERTIFY THAT BACKFILL
MATERIAL WAS COMPACTED TO A SUITABLE CONDITION.

5. DEMOLISHED DEBRIS SHALL NOT BE BURIED ON SITE. ALL
WASTE/DEBRIS GENERATED FROM DEMOLITION ACTIVITIES SHALL BE
DISPOSED OF IN ACCORDANCE WITH ALL LOCAL, STATE AND
FEDERAL REQUIREMENTS. THE CONTRACTOR IS RESPONSIBLE TO
MAINTAIN ALL RECORDS OF THE DISPOSAL TO DEMONSTRATE
COMPLIANCE WITH THE ABOVE REGULATIONS.
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GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

DEMOLITION PLAN

C-2

1" = 30'

SYMBOL DESCRIPTION

FEATURE TO BE REMOVED / DEMOLISHED

LOD LIMIT OF DISTURBANCE

R

Know what's below
Call before you dig.

ALL SITE FEATURES WITHIN THE LIMIT OF
DISTURBANCE INDICATED ON THIS PLAN ARE TO
REMAIN UNLESS OTHERWISE NOTED. THE
CONTRACTOR SHALL NOTIFY STONEFIELD
ENGINEERING & DESIGN, LLC. IF SIGNIFICANT
DISCREPANCIES ARE DISCERNED BETWEEN THIS

PLAN AND FIELD CONDITIONS

AREA OF FULL-DEPTH ASPHALT REMOVAL

AREA OF CONCRETE REMOVAL

PROPOSED TEST PIT
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CROOKS ROAD
120' PUBLIC RIIGHT OF WAY

8 10

PROPOSED 5-STORY MULTI-FAMILY BUILDING
24,753 SF FOOTPRINT

94 UNITS
18 FIRST FLOOR GARAGE SPACES

EXISTING 4-STORY BUILDING TO BE
RENOVATED INTO MULTI-FAMILY BUILDING

21,878 SF FOOTPRINT
62 UNITS
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PROPOSED FLOW
ARROW (TYPICAL)

PROPOSED CONCRETE
SIDEWALK (TYPICAL)

LIMITS OF PROPOSED CONCRETE
SIDEWALK. CONTRACTOR TO ENSURE
FLUSH TRANSITION BETWEEN
PROPOSED AND EXISTING PAVEMENTS.

PROPOSED 'STOP' BAR
& SIGN (TYPICAL)

PROPOSED LIMIT OF
FULL DEPTH

ASPHALT PAVEMENT

PROPOSED AZUR BLUE ADA
PAVEMENT STRIPING AND

ASSOCIATED SIGNAGE

CONTRACTOR TO PROVIDE FLUSH
TRANSITION BETWEEN EXISTING
AND PROPOSED PAVEMENTS

EXISTING TRASH
ENCLOSURE TO BE
REUSED. CHAIN LINK
GATE WITH PVC
SLATS TO BE ADDED.

MOTORCYCLE
PARKING
ONLY

PROPOSED GARAGE
SPACE (TYPICAL)

PROPOSED RAMP
WITH FLARES AND

FLUSH CURB

EXISTING SIGN TO
BE REFURBISHED

PROPOSED CONCRETE
SIDEWALK (TYPICAL)

EXISTING CROSS ACCESS
DRIVEWAY TO REMAIN

LIMIT OF
PROPOSED CURB

LIMIT OF
PROPOSED

CURB

PROPOSED
TURNAROUND SPACE

LIMIT OF PROPOSED CURB

LIMIT OF
PROPOSED CURB

& GUTTER

PROPOSED COMMUNITY
PATIO AREA

PROPOSED CONCRETE
CURB (TYPICAL)

PROPOSED
LAWN AREA

PROPOSED PEDESTRIAN
CROSSING

PROPOSED 4" WHITE
STRIPING FOR ALL
NON-ADA SPACES

PROPOSED BUILDING
OVERHANG

LIMIT OF PROPOSED
CURB

PROPOSED ACCESSIBLE
PARKING WITH SIGN

ON BOLLARD

EXISTING FULL
MOVEMENT ACCESS
DRIVEWAY TO REMAIN

PROPOSED BICYCLE
PARKING (4 SPACES)

EXISTING ACCESSIBLE
PARKING TO REMAIN

EXISTING ABOVEGROUND
DETENTION POND

PROPOSED CONCRETE
PATIO (TYPICAL)

PROPOSED CROSS
ACCESS DRIVE PROPOSED 4"

STEEL BOLLARD
(TYPICAL)

LIMIT OF PROPOSED CURB

PROPOSED REINFORCED CONCRETE
PAD FOR TRANSFORMER

PROPOSED 'DEAD END' SIGN

LIMIT OF
PROPOSED

CURB

SIDEWALK CONNECTION
TO BE INSTALLED

DURING ADJACENT SITE
CONSTRUCTION.

CONTRACTOR TO
COORDINATE WORK.

LIMIT OF
PROPOSED
CURB

LIMIT OF
PROPOSED

CURB

LIMIT OF PROPOSED
CURB & GUTTER

ASPHALT PAVEMENT TO
REPLACED IN KIND PER
COUNTY STANDARDS

PROPOSED SAWCUT
(TYPICAL)

PROPOSED CONCRETE
SIDEWALK (TYPICAL)

LIMIT OF PROPOSED MONOLITHIC
CURB AND SIDEWALK

PROPOSED SAWCUT
(TYPICAL)

PROPOSED CONCRETE
SIDEWALK (TYPICAL)

LIMIT OF PROPOSED MONOLITHIC
CURB AND SIDEWALK

LIMIT OF PROPOSED CONCRETE
SIDEWALK

PROPOSED LIMIT OF
FULL DEPTH
ASPHALT PAVEMENT

PROPOSED FULL DEPTH
ASPHALT PAVEMENT (TYPICAL)

5'

PROPOSED FULL
DEPTH  ASPHALT
PAVEMENT
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24,753 SF FOOTPRINT

94 UNITS
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EXISTING 4-STORY BUILDING TO BE
RENOVATED INTO MULTI-FAMILY BUILDING

21,878 SF FOOTPRINT
62 UNITS
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PROPOSED FLOW
ARROW (TYPICAL)

PROPOSED CONCRETE
SIDEWALK (TYPICAL)

LIMITS OF PROPOSED CONCRETE
SIDEWALK. CONTRACTOR TO ENSURE
FLUSH TRANSITION BETWEEN
PROPOSED AND EXISTING PAVEMENTS.

PROPOSED 'STOP' BAR
& SIGN (TYPICAL)

PROPOSED LIMIT OF
FULL DEPTH

ASPHALT PAVEMENT

PROPOSED AZUR BLUE ADA
PAVEMENT STRIPING AND

ASSOCIATED SIGNAGE

CONTRACTOR TO PROVIDE FLUSH
TRANSITION BETWEEN EXISTING
AND PROPOSED PAVEMENTS

EXISTING TRASH
ENCLOSURE TO BE
REUSED. CHAIN LINK
GATE WITH PVC
SLATS TO BE ADDED.

MOTORCYCLE
PARKING
ONLY

PROPOSED GARAGE
SPACE (TYPICAL)

PROPOSED RAMP
WITH FLARES AND

FLUSH CURB

EXISTING SIGN TO
BE REFURBISHED

PROPOSED CONCRETE
SIDEWALK (TYPICAL)

EXISTING CROSS ACCESS
DRIVEWAY TO REMAIN

LIMIT OF
PROPOSED CURB

LIMIT OF
PROPOSED

CURB

PROPOSED
TURNAROUND SPACE

LIMIT OF PROPOSED CURB

LIMIT OF
PROPOSED CURB

& GUTTER

PROPOSED COMMUNITY
PATIO AREA

PROPOSED CONCRETE
CURB (TYPICAL)

PROPOSED
LAWN AREA

PROPOSED PEDESTRIAN
CROSSING

PROPOSED 4" WHITE
STRIPING FOR ALL
NON-ADA SPACES

PROPOSED BUILDING
OVERHANG

LIMIT OF PROPOSED
CURB

PROPOSED ACCESSIBLE
PARKING WITH SIGN

ON BOLLARD

EXISTING FULL
MOVEMENT ACCESS
DRIVEWAY TO REMAIN

PROPOSED BICYCLE
PARKING (4 SPACES)

EXISTING ACCESSIBLE
PARKING TO REMAIN

EXISTING ABOVEGROUND
DETENTION POND

PROPOSED CONCRETE
PATIO (TYPICAL)

PROPOSED CROSS
ACCESS DRIVE PROPOSED 4"

STEEL BOLLARD
(TYPICAL)

LIMIT OF PROPOSED CURB

PROPOSED REINFORCED CONCRETE
PAD FOR TRANSFORMER

PROPOSED 'DEAD END' SIGN

LIMIT OF
PROPOSED

CURB

SIDEWALK CONNECTION
TO BE INSTALLED

DURING ADJACENT SITE
CONSTRUCTION.

CONTRACTOR TO
COORDINATE WORK.

LIMIT OF
PROPOSED
CURB

LIMIT OF
PROPOSED

CURB

LIMIT OF PROPOSED
CURB & GUTTER

ASPHALT PAVEMENT TO
REPLACED IN KIND PER
COUNTY STANDARDS

PROPOSED SAWCUT
(TYPICAL)

PROPOSED CONCRETE
SIDEWALK (TYPICAL)

LIMIT OF PROPOSED MONOLITHIC
CURB AND SIDEWALK

PROPOSED SAWCUT
(TYPICAL)

PROPOSED CONCRETE
SIDEWALK (TYPICAL)

LIMIT OF PROPOSED MONOLITHIC
CURB AND SIDEWALK

LIMIT OF PROPOSED CONCRETE
SIDEWALK

PROPOSED LIMIT OF
FULL DEPTH
ASPHALT PAVEMENT

PROPOSED FULL DEPTH
ASPHALT PAVEMENT (TYPICAL)

5'

PROPOSED FULL
DEPTH  ASPHALT
PAVEMENT

GENERAL NOTES

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

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

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

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

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

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

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

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

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

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

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

12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.
BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES
NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES
AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.
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J. REID COOKSEY, P.E.
MICHIGAN LICENSE No.6201069428
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GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

SITE PLAN

C-3

1" = 30'

SYMBOL DESCRIPTION

PROPERTY LINE

EXISTING BUILDING

OFF-STREET PARKING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

§ TABLE 13.06-A MULTI-FAMILY DWELLING: 224 SPACES (V)

2 SPACES PER DWELLING UNIT

(156 UNITS)(2 SPACES PER UNIT) = 312 SPACES

§ TABLE 13.06-B 90° PARKING: 9.5 FT X 19 FT

9.5 FT X 19 FT W/ 24 FT AISLE W/ 24 FT AISLE

§ 13.06.F.3 MAXIMUM PARKING: 224 SPACES

120% OF REQUIRED PARKING

(312 SPACES)(1.2) = 374 SPACES

§ 13.11.C.4 BICYCLE PARKING: TO BE PROVIDED

2 SPACES PER BUILDING

(2 BUILDINGS)(2 SPACES/BUILDING) = 4 SPACES

§ 13.02.E-1 SITE LANDSCAPING: 27.8% (53,849 SF)

15% OF THE SITE AREA SHALL BE LANDSCAPED

(193,599 SF)(0.15) = 29,040 SF

§ 4.09.D.5 RECREATIONAL AREA: 50,655 SF

300 SF RECREATIONAL AREA PER UNIT

(156 UNITS)(300 SF/UNIT) = 46,800 SF

(V) VARIANCE

PROPOSED CURB

PROPOSED BUILDING

PROPOSED CONCRETE

TABLE OF LAND USE AND ZONING

PARCEL ID: 20-28-101-003

BIG BEAVER ROAD (BB) - (STREET TYPE: B, BUILDING FORM-D)

PROPOSED USE

MULTI-FAMILY APARTMENTS PERMITTED USE

GROUND FLOOR UNITS SPECIAL LAND USE

ZONING REQUIREMENT REQUIRED PROPOSED

MINIMUM LOT AREA N/A 193,599 SF (4.44 AC)

LOT COVERAGE BY ALL BUILDINGS 30% (58,080 SF) 24.1% (46,631 SF)

MINIMUM BUILDING HEIGHT 35 FT 60.0 FT (5 STORIES)

MAXIMUM BUILDING HEIGHT 66 FT (6 STORIES 60.0 FT (5 STORIES)

REQUIRED BUILDING LINE 10 FT 42.0 FT (EN)

MINIMUM SIDE YARD SETBACK 0 FT 48.9 FT

MINIMUM REAR YARD SETBACK 40 FT 53.9 FT

(EN) EXISTING NON-CONFORMITY

PROPOSED FLUSH CURB

PROPOSED SIGNS / BOLLARDS

PROPOSED BIKE RACK
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PROPOSED 5-STORY
MULTI-FAMILY

BUILDING 24,753 SF
FOOTPRINT

94 UNITS
18 FIRST FLOOR
GARAGE SPACES

EXISTING 4-STORY
BUILDING TO BE

RENOVATED INTO
MULTI-FAMILY

BUILDING 21,878 SF
FOOTPRINT

62 UNITS

PROPOSED 5-STORY
MULTI-FAMILY

BUILDING 24,753 SF
FOOTPRINT

94 UNITS
18 FIRST FLOOR
GARAGE SPACES

EXISTING 4-STORY
BUILDING TO BE

RENOVATED INTO
MULTI-FAMILY

BUILDING 21,878 SF
FOOTPRINT

62 UNITS

GENERAL NOTES

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

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

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

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

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

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

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

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

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

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

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

12. SHOULD AN EMPLOYEE OF STONEFIELD ENGINEERING & DESIGN, LLC.
BE PRESENT ON SITE AT ANY TIME DURING CONSTRUCTION, IT DOES
NOT RELIEVE THE CONTRACTOR OF ANY OF THE RESPONSIBILITIES
AND REQUIREMENTS LISTED IN THE NOTES WITHIN THIS PLAN SET.
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C-4

SYMBOL DESCRIPTION

PROPERTY LINE

EXISTING BUILDING

PROPOSED CURB

PROPOSED BUILDING

PROPOSED CONCRETE

GRAPHIC SCALE IN FEET

0' 120'60'60'

1" = 60'

OVERALL SITE PLAN

1" = 60'

OFF-STREET PARKING REQUIREMENTS - LINDSEY CENTRE

CODE SECTION REQUIRED PROPOSED

§ TABLE 13.06-A MULTI-FAMILY DWELLING: 224 SPACES (V)

2 SPACES PER DWELLING UNIT

(156 UNITS)(2 SPACES PER UNIT) = 312 SPACES

(V) VARIANCE

OFF-STREET PARKING REQUIREMENTS - COMBINED

PARCEL REQUIRED PROPOSED

KELLY PARCEL 586 SPACES 883 SPACES

LINDSEY CENTRE 312 SPACES 224 SPACES

TOTAL: 586 + 312 = 898 SPACES TOTAL: 1,107 SPACES

OFF-STREET PARKING REQUIREMENTS - KELLY

CODE SECTION REQUIRED PROPOSED

§ TABLE 13.06-A PROFESSIONAL OFFICE: 883  SPACES

1 SPACE PER 300 NFA

(175,827 NFA*)(1/300 NFA) = 586 SPACES

(*) NET FLOOR AREA IS ASSUMED TO BE 80% GROSS FLOOR AREA
(168,200 SF + 51,584 SF)(0.8) = 175,827 SF

PROPOSED 300
FT SHARED
PARKING LIMIT
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NO. D-202

TOP OF CURB: 703.20

RIM: 702.70

PROPOSED STORMWATER
CURB INLET

NO. D-104

TOP OF CURB: 703.10

RIM: 702.60

PROPOSED STORMWATER
CURB INLET NO. D-103

TOP OF CURB: 703.40

RIM: 702.50

PROPOSED STORMWATER
CURB INLET

NO. D-102

TOP OF CURB: 703.25

RIM: 702.75

PROPOSED STORMWATER
CURB INLET

NO. 11464

RIM: 702.64

EXISTING STORMWATER
CATCH BASIN

NO. 11461

ADJUSTED RIM: 702.90

EXISTING STORMWATER
CATCH BASIN

NO. D-201

RIM: 703.30

PROPOSED STORMWATER
CATCH BASIN

NO. D-101

RIM: 703.70

PROPOSED DOGHOUSE
MANHOLE

706

RIDGELINE

TC

BC

704.10

703.60

TC

BC

703.50

703.00

TC

BC

704.40

703.90

TC

BC

703.50

703.00

TC

BC

704.40

703.90

TC

BC

703.25

702.75

TC

BC

703.80

703.30

TC

BC

704.35

703.85

TC

BC

704.25

703.75

TC

BC

704.40

703.90

TC

BC

704.40

703.90

TC

BC

704.25

703.75

TC

BC

704.50

704.00

TC

BC

704.00

703.50
TC

BC

704.00

703.50

G 703.90

G 704.40

TC 705.95(EX)

BC 705.42(EX)

TC 701.50(EX)

BC 701.00(EX) TC 701.50(EX)

BC 701.00(EX)

TC 706.05(EX)

BC 705.61(EX)

TC 706.19(EX)

BC 705.69(EX)

TC 705.82(EX)

BC 705.35(EX)

TC 705.64(EX)

BC 704.93(EX)

G 706.11(EX)

G 705.99(EX)

TC

BC

704.50

704.00

TC 705.87

BC 705.37(EX)

TC 705.55(EX)

BC 705.28(EX)

TC 704.85(EX)

BC 704.57(EX)

G 704.25(EX)

G 703.53(EX)

G 704.77(EX)
TC 705.19(EX)

BC 704.89(EX)

TC 705.15(EX)

BC 704.81(EX)

TC 705.05(EX)

BC 704.74(EX)

G 703.30(EX)

TC 702.45(EX)

BC 701.95(EX)

TC

BC

703.50

703.00

TC

BC

703.35

702.85

TC

BC

703.85

703.35

TC

BC

704.50

704.00

G 704.50

FF 704.50

FF 704.50

G 704.50

TC

BC

704.10

703.60

G 704.30

G 704.40

FF 704.50

TC

BC

703.90

703.40

G 704.50

FF 704.50

FF 704.50

FF 704.00
FF 704.00

FF 704.00
FF 704.00

TC

BC

703.80

703.30

FF 704.50
G 704.50

G 704.40

G 703.48(EX)

TC

BC

704.00

703.50

TC 704.10

BC 703.60(EX)

G 703.49(EX)

TC 704.65(EX)

BC 704.26(EX)

G 704.11(EX)

G 704.02(EX)

TC 704.60(EX)

BC 704.22(EX)

TC 704.23(EX)

BC 703.71(EX)G 703.67(EX)

G 703.62(EX)

TC

BC

706.25

705.75

TC

BC

706.20

705.70

G 704.25

PROPOSED 6" INTERNAL STEP
BETWEEN MAIN BUILDING

PAD AND GARAGES

703

RIDGELINE

701

G 706.10

G 705.11(EX)

G 705.05(EX)

G 704.74(EX)

G 704.70(EX)

TC 704.61(EX)

BC 704.10(EX)

TC 704.72(EX)

BC 704.22(EX)

G 705.15(EX) G 705.00(EX)

705

TC 704.85(EX)

BC 704.55(EX)

G 704.91(EX)

G 704.92(EX)

G 705.60(EX)

TC 704.87(EX)

BC 704.64(EX)G 705.50(EX)

FF 704.50

FF 704.50

G 704.40

FF 704.50

TC

BC

704.30

703.80

G 704.40

FF 704.50

R
ID

G
ELIN

E

TC 704.83(EX)

BC 704.49(EX)

G 704.90

TC 704.91(EX)

BC 704.62(EX)

G 704.98

G MATCH(EX)

TC 704.71(EX)

BC 704.63(EX)

TC

BC

704.33

704.00

TC

BC

703.93

703.60

TC

BC

704.33

704.00

G 706.15

G 705.66(EX)

G 705.85

G 705.80

G 705.70

70
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GRADING NOTES

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

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

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

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

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

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

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

ADA NOTES

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

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

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

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

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

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

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

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

9. THE CONTRACTOR SHALL ENSURE THAT ANY OPENINGS (GAPS OR
HORIZONTAL SEPARATION) ALONG THE ACCESSIBLE PATH SHALL
NOT ALLOW PASSAGE OF A SPHERE GREATER THAN ½ INCH.
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MICHIGAN LICENSE No.6201069428
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GRADING PLAN

C-5

1" = 30'

RIDGELINE

PROPERTY LINE

SYMBOL DESCRIPTION

PROPOSED GRADING CONTOUR

PROPOSED GRADING RIDGELINE

PROPOSED DIRECTION OF DRAINAGE FLOW

PROPOSED GRADE SPOT SHOT

PROPOSED TOP OF CURB /
BOTTOM OF CURB SPOT SHOT

PROPOSED FINISHED FLOOR SPOT SHOT

TC 100.50

BC 100.00

G 100.00

FF 100.00

100

GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

SITE BENCHMARK #3
ARROW ON HYDRANT, ±40' SW OF SW
CORNER OF POND.
ELEVATION = 707.24' (NAVD 88 DATUM)

SITE BENCHMARK #4
ARROW ON HYDRANT, NEAR NE
CORNER OF BUILDING.
ELEVATION = 708.34' (NAVD 88 DATUM)

MANHOLE SCHEDULE
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FF = 704.00

PROPOSED 148 LF 15" HDPE

STORM PIPE @ 0.24% SLOPE

FF = 704.00
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FF = 704.50

R
ID

G
E

L
IN

E

703

7
0
2

R
ID

G
E

L
IN

E

R
ID

G
E

L
IN

E

R
ID

G
E

L
IN

E

704

704

PROPOSED ROOF
LEADER CLEANOUT

RIM: 704.50
INVERT: 699.24

PROPOSED 14 LF 8" SCHD. 40

PVC STORM PIPE @ 2.00% SLOPE

PROPOSED WYE CONNECTION
INVERT: 698.96

PROPOSED 125 LF 12" HDPE

STORM PIPE @ 0.32% SLOPE

70
3

70
3

NO. D-202

TOP OF CURB: 703.20

RIM: 702.70

INVERT (W): 700.11

SUMP: 698.11

PROPOSED STORMWATER
CURB INLET

NO. D-104

TOP OF CURB: 703.10

RIM: 702.60

INVERT (S): 700.13

SUMP: 698.13

PROPOSED STORMWATER
CURB INLET NO. D-103

TOP OF CURB: 703.40

RIM: 702.50

INVERT (N): 699.54

INVERT (SW): 699.54

SUMP: 697.54

PROPOSED STORMWATER
CURB INLET

NO. D-102

TOP OF CURB: 703.25

RIM: 702.75

INVERT (NE): 699.14

INVERT (NW): 699.14

SUMP: 697.14

PROPOSED STORMWATER
CURB INLET

NO. 11464

RIM: 702.64

INVERT (N): 698.89

INVERT (SW): 698.80

EXISTING STORMWATER
CATCH BASIN

NO. 11461

ADJUSTED RIM: 702.90

INVERT (NW): 699.66

INVERT (NE): 699.46

INVERT (S): 699.46

EXISTING STORMWATER
CATCH BASIN

NO. D-201

RIM: 703.30

INVERT (E): 699.78

INVERT (SW): 699.78

SUMP: 697.78

PROPOSED STORMWATER
CATCH BASIN

PROPOSED ROOF
LEADER CLEANOUT
RIM: 704.50
INVERT: 699.80

PROPOSED 15 LF 8" SCHD. 40

PVC STORM PIPE @ 1.00% SLOPE

PROPOSED 104 LF 12" HDPE

STORM PIPE @ 0.32% SLOPE

NO. D-101

RIM: 703.70

INVERT (SE): 698.78

INVERT (NE): 698.78

INVERT (SW): 698.78

PROPOSED DOGHOUSE
MANHOLE

PROPOSED 183 LF 12" HDPE

STORM PIPE @ 0.32% SLOPE

706

RIDGELINE

PROPOSED 6" INTERNAL STEP
BETWEEN MAIN BUILDING

PAD AND GARAGES

703

RIDGELINE

701

705

R
ID

G
ELIN

E

PROPOSED 99 LF 12" HDPE

STORM PIPE @ 0.32% SLOPE

PROPOSED WYE CONNECTION
INVERT: 699.65

EXISTING 25,134 CF DETENION
BASIN TO REMAIN. EXISTING

OUTLET STRUCTURE AND PIPE
TO BE CLEARED OF ALL DEBRIS.
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CATCH BASIN 11464 DRAINAGE AREA

17,920 SF = 0.41 AC IMPERVIOUS AREA, C= 0.95

1,929 SF = 0.04 AC GREEN SPACE (D), C= 0.30

19,848 SF = 0.46 AC TOTAL AREA, C = 0.89

CATCH BASIN 11461 DRAINAGE AREA

19,196 SF = 0.44 AC IMPERVIOUS AREA, C= 0.95

1,544 SF = 0.04 AC GREEN SPACE (D), C= 0.30

20,740 SF = 0.48 AC TOTAL AREA, C = 0.90

BUILDING 'B' NORTH DRAINAGE AREA

12,443 SF = 0.29 AC IMPERVIOUS AREA, C= 0.95

0 SF = 0.00 AC GREEN SPACE (D), C= 0.30

12,443 SF = 0.29 AC TOTAL AREA, C = 0.95

BUILDING 'B' SOUTH DRAINAGE AREA

12,325 SF = 0.28 AC IMPERVIOUS AREA, C= 0.95

0 SF = 0.00 AC GREEN SPACE (D), C= 0.30

12,325 SF = 0.28 AC TOTAL AREA, C = 0.95

CATCH BASIN D-104 DRAINAGE AREA

5,205 SF = 0.12 AC IMPERVIOUS AREA, C= 0.95

0 SF = 0.00 AC GREEN SPACE (D), C= 0.30

5,205 SF = 0.12 AC TOTAL AREA, C = 0.95

CATCH BASIN D-103 DRAINAGE AREA

7,710 SF = 0.18 AC IMPERVIOUS AREA, C= 0.95

119 SF = 0.00 AC GREEN SPACE (D), C= 0.30

7,828 SF = 0.18 AC TOTAL AREA, C = 0.94

CATCH BASIN D-102 DRAINAGE AREA

5,817 SF = 0.13 AC IMPERVIOUS AREA, C= 0.95

247 SF = 0.01 AC GREEN SPACE (D), C= 0.30

6,064 SF = 0.14 AC TOTAL AREA, C = 0.92

CATCH BASIN 87022 DRAINAGE AREA

11,590 SF = 0.27 AC IMPERVIOUS AREA, C= 0.95

721 SF = 0.02 AC GREEN SPACE (D), C= 0.30

12,311 SF = 0.28 AC TOTAL AREA, C = 0.91

CATCH BASIN 11403 DRAINAGE AREA

0 SF = 0.00 AC IMPERVIOUS AREA, C= 0.95

7,568 SF = 0.17 AC GREEN SPACE (D), C= 0.30

7,568 SF = 0.17 AC TOTAL AREA, C = 0.30

BUILDING 'A' DRAINAGE AREA

22,520 SF = 0.52 AC IMPERVIOUS AREA, C= 0.95

0 SF = 0.00 AC GREEN SPACE (D), C= 0.30

22,520 SF = 0.52 AC TOTAL AREA, C = 0.95

DETENTION POND DRAINAGE AREA

886 SF = 0.02 AC IMPERVIOUS AREA, C= 0.95

17,291 SF = 0.40 AC GREEN SPACE (D), C= 0.30

18,177 SF = 0.42 AC TOTAL AREA, C = 0.33

CATCH BASIN 11851 DRAINAGE AREA

14,965 SF = 0.34 AC IMPERVIOUS AREA, C= 0.95

0 SF = 0.00 AC GREEN SPACE (D), C= 0.30

14,965 SF = 0.34 AC TOTAL AREA, C = 0.95

CATCH BASIN D-202 DRAINAGE AREA

4,162 SF = 0.10 AC IMPERVIOUS AREA, C= 0.95

284 SF = 0.01 AC GREEN SPACE (D), C= 0.30

4,446 SF = 0.10 AC TOTAL AREA, C = 0.91

CATCH BASIN D-201 DRAINAGE AREA

3,110 SF = 0.07 AC IMPERVIOUS AREA, C= 0.95

182 SF = 0.00 AC GREEN SPACE (D), C= 0.30

3,292 SF = 0.08 AC TOTAL AREA, C = 0.91

DRAINAGE AND UTILITY NOTES

1. THE CONTRACTOR TO PERFORM A TEST PIT PRIOR TO
CONSTRUCTION (RECOMMEND 30 DAYS PRIOR) AT LOCATIONS
OF EXISTING UTILITY CROSSINGS FOR STORMWATER
IMPROVEMENTS.  SHOULD A CONFLICT EXIST, THE CONTRACTOR
SHALL IMMEDIATELY NOTIFY STONEFIELD ENGINEERING &
DESIGN, LLC. IN WRITING.

2. CONTRACTOR SHALL START CONSTRUCTION OF STORM LINES
AT THE LOWEST INVERT AND WORK UP-GRADIENT.

3. THE CONTRACTOR IS REQUIRED TO CALL THE APPROPRIATE
AUTHORITY FOR NOTICE OF CONSTRUCTION/EXCAVATION
AND UTILITY MARK OUT PRIOR TO THE START OF
CONSTRUCTION IN ACCORDANCE WITH STATE LAW.
CONTRACTOR IS REQUIRED TO CONFIRM THE HORIZONTAL
AND VERTICAL LOCATION OF UTILITIES IN THE FIELD.  SHOULD A
DISCREPANCY EXIST BETWEEN THE FIELD LOCATION OF A
UTILITY AND THE LOCATION SHOWN ON THE PLAN SET OR
SURVEY, THE CONTRACTOR SHALL NOTIFY STONEFIELD
ENGINEERING & DESIGN, LLC. IMMEDIATELY IN WRITING.

4. THE CONTRACTOR IS RESPONSIBLE TO MAINTAIN A RECORD OF
THE AS-BUILT LOCATIONS OF ALL PROPOSED UNDERGROUND
INFRASTRUCTURE. THE CONTRACTOR SHALL NOTE ANY
DISCREPANCIES BETWEEN THE AS-BUILT LOCATIONS AND THE
LOCATIONS DEPICTED WITHIN THE PLAN SET. THIS RECORD
SHALL BE PROVIDED TO THE OWNER FOLLOWING COMPLETION
OF WORK.

STORMWATER
MANAGEMENT PLAN

C-6

RIDGELINE

PROPERTY LINE

SYMBOL DESCRIPTION

PROPOSED GRADING CONTOUR

PROPOSED GRADING RIDGELINE

100

PROPOSED STORMWATER STRUCTURES

PROPOSED STORMWATER PIPING
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NOT APPROVED FOR CONSTRUCTION
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GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

AS SHOWN

EXCAVATION, SOIL PREPARATION, AND DEWATERING NOTES

1. THE CONTRACTOR IS REQUIRED TO REVIEW THE REFERENCED
GEOTECHNICAL DOCUMENTS PRIOR TO CONSTRUCTION, THESE
DOCUMENTS SHALL BE CONSIDERED A PART OF THE PLAN SET.

2. THE CONTRACTOR IS REQUIRED TO PREPARE SUBGRADE SOILS
BENEATH ALL PROPOSED IMPROVEMENTS AND BACKFILL ALL
EXCAVATIONS IN ACCORDANCE WITH RECOMMENDATIONS BY
THE GEOTECHNICAL ENGINEER OF RECORD.

3. THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING SHORING FOR
ALL EXCAVATIONS AS REQUIRED.  CONTRACTOR SHALL HAVE THE
SHORING DESIGN PREPARED BY A QUALIFIED PROFESSIONAL.
SHORING DESIGNS SHALL BE SUBMITTED TO STONEFIELD
ENGINEERING & DESIGN, LLC. AND THE OWNER PRIOR TO THE
START OF CONSTRUCTION.

4. THE CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT ALL
OPEN EXCAVATIONS ARE PERFORMED AND PROTECTED IN
ACCORDANCE WITH THE LATEST OSHA REGULATIONS.

5. THE CONTRACTOR IS RESPONSIBLE FOR ANY DEWATERING
DESIGN AND OPERATIONS, AS REQUIRED, TO CONSTRUCT THE
PROPOSED IMPROVEMENTS. THE CONTRACTOR SHALL OBTAIN
ANY REQUIRED PERMITS FOR DEWATERING OPERATIONS AND
GROUNDWATER DISPOSAL.

(FREEBOARD)

(TOP OF BASIN)

(BOTTOM OF BASIN)

'PRE vs POST' STORMWATER ANALYSIS

EXISTING CONDITIONS PROPOSED CONDITIONS

SURFACE TYPE
'C'

VALUE
AREA (SF)

WEIGHTED
AREA (SF)

SURFACE TYPE
'C'

VALUE
AREA (SF)

WEIGHTED
AREA (SF)

IMPERVIOUS / ROOF 0.95 140,643 133,611 IMPERVIOUS / ROOF 0.95 139,750 132,763

PERVIOUS (HSG 'D') 0.30 52,956 15,887 PERVIOUS (HSG 'D') 0.30 53,849 16,155

TOTAL: 193,599 149,498 TOTAL: 193,599 148,917

EXISTING COMPOSITE 'C' VALUE = 0.772 PROPOSED COMPOSITE 'C' VALUE = 0.769

NET RUNOFF VALUE IMPROVEMENT: 0.003

NOTE: STORMWATER RUNOFF VALUES ARE PROVIDED BY THE 'OAKLAND
COUNTY STORMWATER STANDARDS, SECTION III, PART 'A'

GRAPHIC SCALE IN FEET

0' 100'50'50'

1" = 50'

10-YEAR STORM EVENT CONVEYANCE CALCULATIONS

MANHOLE SCHEDULE

SITE BENCHMARK #3
ARROW ON HYDRANT, ±40' SW OF SW
CORNER OF POND.
ELEVATION = 707.24' (NAVD 88 DATUM)

SITE BENCHMARK #4
ARROW ON HYDRANT, NEAR NE
CORNER OF BUILDING.
ELEVATION = 708.34' (NAVD 88 DATUM)
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PROPOSED 6" INTERNAL STEP
BETWEEN MAIN BUILDING

PAD AND GARAGES
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PROPOSED 165 LF 8"
C909 PVC WATER MAIN

PROPOSED CONNECTION TO EXISTING
GAS MAIN. CONTRACTOR TO
COORDINATE WITH PROPER UTILITY
AUTHORITY PRIOR TO CONSTRUCTION

PROPOSED 451 LF GAS LINE

PROPOSED SANITARY LEAD
INVERT: 696.66

PROPOSED 5 LF OF 6" SDR 23.5

SANITARY SEWER @ 1.00% SLOPE

PROPOSED 37 LF OF 6" SDR 23.5

SANITARY SEWER @ 1.00% SLOPE

NO. CR3

STRM (INV): 699.00

STRM (BOT) 698.80

SANI (INV): 696.35

SANI (TOP): 697.06

CLEARANCE: 1.74

NO ENCASEMENT REQUIRED

STORM / SANITARY
CROSSING

PROPOSED UTILITY CROSSING.
CONTRACTOR TO MAINTAIN 18"
MINIMUM CLEARANCE (TYPICAL)

NO. CR2

STRM (INV): 698.85

STRM (BOT) 698.65

SANI (INV): 695.45

SANI (TOP): 696.16

CLEARANCE: 2.49

NO ENCASEMENT REQUIRED

STORM / SANITARY
CROSSING

SA
N

SA
N

SA
N

SA
N

SA
N

SA
N

SA
N

SA
N

SA
N

SA
N

SA
N

PROPOSED SANITARY CLEANOUT
RIM: 704.90

INVERT: 693.97

PROPOSED CONNECTION TO
EXISTING SANITARY MANHOLE

INVERT (NW): 694.04
INVERT (E): 693.60
INVERT (N): 693.59
INVERT (S): 693.54

PROPOSED 110 LF OF 6" SDR 23.5

SANITARY SEWER @ 1.00% SLOPE

PROPOSED SANITARY CLEANOUT
RIM: 704.40
INVERT: 695.61

PROPOSED 100 LF OF 6" SDR 23.5

SANITARY SEWER @ 1.00% SLOPE

PROPOSED SANITARY CLEANOUT
RIM: 704.65
INVERT: 695.61

PROPOSED 100 LF OF 6" SDR 23.5

SANITARY SEWER @ 1.00% SLOPE

PROPOSED SANITARY CLEANOUT
RIM: 704.40

INVERT: 696.61

S

NO. D-100

RIM: 704.60

INVERT (E): 694.51

INVERT (NW): 694.51

PROPOSED SANITARY
MANHOLE

PROPOSED 54 LF OF 6" SDR 23.5

SANITARY SEWER @ 1.00% SLOPE

PROPOSED TRANSFORMER

PROPOSED 525 LF OF
ELECTRICAL CONDUIT

PROPOSED CONNECTION TO
EXISTING UTILITY POLE.
CONTRACTOR TO COORDINATE
WITH PROPER AUTHORITY PRIOR
TO CONSTRUCTION.

EXISTING UTILITY LEADS TO REMAIN.
CONTRACTOR TO CONFIRM FEASIBILTY

PROPOSED 12" x12" x 8"
TAPPING SLEEVE , VALVE & WELL

EXISTING
OFF-SITE

HYDRANT
EXISTING HYDRANT
TO REMAIN

EXISTING HYDRANT
TO REMAIN

NO. CR1

SANI (INV): 699.40

SANI (BOT) 699.20

SANI (INV): 695.45

SANI (TOP): 696.16

CLEARANCE: 3.04

NO ENCASEMENT REQUIRED

SANITARY / SANITARY
CROSSING

PROPOSED TEST
PIT (TYPICAL)

PROPOSED 22 LF 4"
C909 PVC WATER LEAD

PROPOSED TYPE 'L' HYDRANT
ASSEMBLY WITH VALVE IN
3-PIECE SCREW TYPE BOX

W
W

W
W

W
W

W

PROPOSED 8" x 8" x 8" TEE

PROPOSED 30 LF 8"
C909 PVC WATER MAIN

PROPOSED 8" x 4" REDUCER

PROPOSED FDC

PROPOSED VALVE
IN BOX

PROPOSED 20 FT WIDE
WATER MAIN EASEMENT

20'

DRAINAGE AND UTILITY NOTES

1. THE CONTRACTOR IS REQUIRED TO CALL THE APPROPRIATE
AUTHORITY FOR NOTICE OF CONSTRUCTION/EXCAVATION AND
UTILITY MARK OUT PRIOR TO THE START OF CONSTRUCTION IN
ACCORDANCE WITH STATE LAW.  CONTRACTOR IS REQUIRED TO
CONFIRM THE HORIZONTAL AND VERTICAL LOCATION OF UTILITIES
IN THE FIELD.  SHOULD A DISCREPANCY EXIST BETWEEN THE FIELD
LOCATION OF A UTILITY AND THE LOCATION SHOWN ON THE PLAN
SET OR SURVEY, THE CONTRACTOR SHALL NOTIFY STONEFIELD
ENGINEERING & DESIGN, LLC. IMMEDIATELY IN WRITING.

2. THE CONTRACTOR IS RESPONSIBLE TO PROTECT AND MAINTAIN IN
OPERATION ALL UTILITIES NOT DESIGNATED TO BE REMOVED.

3. THE CONTRACTOR IS RESPONSIBLE FOR REPAIRING ANY DAMAGE TO
ANY EXISTING UTILITY IDENTIFIED TO REMAIN WITHIN THE LIMITS OF
THE PROPOSED WORK DURING CONSTRUCTION.

4. A MINIMUM HORIZONTAL SEPARATION OF 10 FEET IS REQUIRED
BETWEEN ANY SANITARY SEWER SERVICE AND ANY WATER LINES. IF
THIS SEPARATION CANNOT BE PROVIDED, A CONCRETE
ENCASEMENT SHALL BE UTILIZED FOR THE SANITARY SEWER SERVICE
AS APPROVED BY STONEFIELD ENGINEERING & DESIGN, LLC.

5. ALL WATER LINES SHALL BE VERTICALLY SEPARATED ABOVE SANITARY
SEWER LINES BY A MINIMUM DISTANCE OF 18 INCHES. IF THIS
SEPARATION CANNOT BE PROVIDED, A CONCRETE ENCASEMENT
SHALL BE UTILIZED FOR THE SANITARY SEWER SERVICE AS APPROVED
BY STONEFIELD ENGINEERING & DESIGN, LLC.

6. THE CONTRACTOR TO PERFORM A TEST PIT PRIOR TO
CONSTRUCTION (RECOMMEND 30 DAYS PRIOR) AT LOCATIONS OF
EXISTING UTILITY CROSSINGS FOR WATER AND SANITARY SEWER
CONNECTION IMPROVEMENTS.  SHOULD A CONFLICT EXIST, THE
CONTRACTOR SHALL IMMEDIATELY NOTIFY STONEFIELD
ENGINEERING & DESIGN, LLC. IN WRITING.

7. THE CONTRACTOR IS RESPONSIBLE FOR COORDINATING GAS,
ELECTRIC AND TELECOMMUNICATION CONNECTIONS WITH THE
APPROPRIATE GOVERNING AUTHORITY.

8. CONTRACTOR SHALL START CONSTRUCTION OF ANY GRAVITY
SEWER AT THE LOWEST INVERT AND WORK UP-GRADIENT.

9. THE CONTRACTOR IS RESPONSIBLE TO MAINTAIN A RECORD SET OF
PLANS REFLECTING THE LOCATION OF EXISTING UTILITIES THAT
HAVE BEEN CAPPED, ABANDONED, OR RELOCATED BASED ON THE
DEMOLITION/REMOVAL ACTIVITIES REQUIRED IN THIS PLAN SET. THIS
DOCUMENT SHALL BE PROVIDED TO THE OWNER FOLLOWING
COMPLETION OF WORK.

10. THE CONTRACTOR IS RESPONSIBLE TO MAINTAIN A RECORD OF THE
AS-BUILT LOCATIONS OF ALL PROPOSED UNDERGROUND
INFRASTRUCTURE. THE CONTRACTOR SHALL NOTE ANY
DISCREPANCIES BETWEEN THE AS-BUILT LOCATIONS AND THE
LOCATIONS DEPICTED WITHIN THE PLAN SET. THIS RECORD SHALL BE
PROVIDED TO THE OWNER FOLLOWING COMPLETION OF WORK.
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UTILITY PLAN

C-7

SYMBOL DESCRIPTION

SAN

W

E

G

S

PROPOSED SANITARY LATERAL

PROPERTY LINE

PROPOSED DOMESTIC WATER SERVICE

PROPOSED ELECTRIC CONDUITS

PROPOSED GAS LINE

PROPOSED VALVE

PROPOSED WATER TEE / BEND

PROPOSED SANITARY MANHOLE /
CLEANOUT

PROPOSED FIRE HYDRANT

PROPOSED FIRE DEPARTMENT
CONNECTION (FDC)

T PROPOSED TRANSFORMER ON
CONCRETE PAD WITH BOLLARDS

GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

1" = 30'

PROPOSED TEST PIT

PROPOSED EASEMENT
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GENERAL LIGHTING NOTES

1. THE LIGHTING LEVELS DEPICTED WITHIN THE PLAN SET ARE
CALCULATED UTILIZING DATA OBTAINED FROM THE LISTED
MANUFACTURER. ACTUAL ILLUMINATION LEVELS AND PERFORMANCE
OF ANY PROPOSED LIGHTING FIXTURE MAY VARY DUE TO
UNCONTROLLABLE VARIABLES SUCH ARE WEATHER, VOLTAGE
SUPPLY, LAMP TOLERANCE, EQUIPMENT SERVICE LIFE AND OTHER
VARIABLE FIELD CONDITIONS.

2. WHERE APPLICABLE, THE EXISTING LIGHT LEVELS DEPICTED WITHIN
THE PLAN SET SHALL BE CONSIDERED APPROXIMATE. THE EXISTING
LIGHT LEVELS ARE BASED ON FIELD OBSERVATIONS AND THE
MANUFACTURER'S DATA OF THE ASSUMED OR MOST SIMILAR
LIGHTING FIXTURE MODEL.

3. UNLESS NOTED ELSEWHERE WITHIN THIS PLAN SET, THE LIGHT LOSS
FACTORS USED IN THE LIGHTING ANALYSIS ARE AS FOLLOWS:
· LIGHT EMITTING DIODES (LED): 0.90
· HIGH PRESSURE SODIUM: 0.72
· METAL HALIDE: 0.72

4. THE CONTRACTOR SHALL NOTIFY STONEFIELD ENGINEERING &
DESIGN, LLC. IN WRITING, PRIOR TO THE START OF CONSTRUCTION,
OF ANY PROPOSED LIGHTING LOCATIONS THAT CONFLICT WITH
EXISTING/ PROPOSED DRAINAGE, UTILITY, OR OTHER IMPROVEMENTS.

5. THE CONTRACTOR IS RESPONSIBLE TO PREPARE A WIRING PLAN AND
PROVIDE ELECTRIC SERVICE TO ALL PROPOSED LIGHTING FIXTURES.
THE CONTRACTOR IS REQUIRED TO PREPARE AN AS-BUILT PLAN OF
WIRING AND PROVIDE COPIES TO THE OWNER AND STONEFIELD
ENGINEERING & DESIGN, LLC.
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LIGHTING PLAN

C-8

1" = 30'

A  (XX')

X.X

SYMBOL DESCRIPTION
PROPOSED LIGHTING FIXTURE
(MOUNTING HEIGHT)

PROPOSED LIGHTING INTENSITY
(FOOTCANDLES)

PROPOSED AREA LIGHT

GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

PROPOSED LUMINAIRE SCHEDULE

MANUFACTURERLLFDISTRIBUTIONSECURITY LIGHTINGQUANTITYLABELSYMBOL IES FILE

III 0.90 LSI INDUSTRIES

A 3 V 0.90
MIRADA MEDIUM LED AREA LIGHT
30L LUMEN PACKAGE

LSI INDUSTRIES

B

4 FT 0.90 LSI INDUSTRIES

AREA LIGHTS 'A', 'B' & 'C'

C
MIRADA MEDIUM LED AREA LIGHT

30L LUMEN PACKAGE WITH HOUSE-SIDE SHIELD

MRM-LED-30L-SIL-3-40-70CRI-IL

LIGHTING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

§ 13.05.C.1.A FIXTURE SHIELDING:

ALL PROPOSED FIXTURES ARE TO BE FULLY SHIELDED FROM PROVIDED

ADJACENT PROPERTIES AND RIGHTS-OF-WAY

§ 13.05.C.2.A-C FREESTANDING POLE LIGHTING:

MAXIMUM 20 FC DURING BUSINESS HOURS (10 FC AFTER HOURS) 14.3  FC

MAXIMUM 1.0 FC AT NON-RESIDENTIAL PROPERTY LINES 0.8 FC

MAXIMUM 0.1 FC AT ABUTTING RESIDENTIAL PROPERTY LINES N/A

§ 13.05.C.3 MAXIMUM FIXTURE HEIGHT OF 25' 25.0 FT

NOTE: ALL LIGHTING IS TO BE MEASURED AT 60" ABOVE GRADE

5
MIRADA MEDIUM LED AREA LIGHT

30L LUMEN PACKAGE WITH HOUSE-SIDE SHIELD

MRM-LED-30L-SIL-5-40-70CRI

MRM-LED-30L-SIL-FT-40-70CRI-IL

1 II 0.90 LSI INDUSTRIESD
MIRADA MEDIUM LED AREA LIGHT

30L LUMEN PACKAGE WITH HOUSE-SIDE SHIELD
MRM-LED-30L-SIL-2-40-70CRI-IL
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GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

LANDSCAPING PLAN

C-9

1" = 30'

LANDSCAPING REQUIREMENTS

CODE SECTION REQUIRED PROPOSED

§ 13.02.C-2 PARKING LOT LANDSCAPING:

CURBED ISLANDS SHALL BE A MINIMUM OF 200 SF COMPLIES

1 TREE PER EVERY 8 PARKING SPACES

(206 SURFACE SPACES)(1 TREE / 8 SPACES) = 26 TREES 28 TREES

§ 13.02.D-2 ROW GREENBELT:

MINIMUM WIDTH: 10 FT 37.70 FT

1 DECIDUOUS TREE* PER 30 LF

(369 LF) (1 TREE / 30 LF) = 13 TREES 13 EXISTING TREES

§ 13.02.E-1 SITE LANDSCAPING:(**)

15% OF THE SITE AREA SHALL BE LANDSCAPED

(193,599 SF)(0.15) = 29,040 SF 27.8% (53,849 SF)

§ 13.03.B TRASH ENCLOSURE SCREENING:

MINIMUM HEIGHT 6 FT PROPOSED

CANNOT BE LOCATED IN A FRONT YARD SETBACK COMPLIES

(*)

(**)

DECIDUOUS TREES WITHIN GREENBELT SHALL BE A MINIMUM CALIPER OF TWO AND A HALF
(2 1/2) INCHES OR GREATER

UP TO 25% OF THE REQUIRED LANDSCAPE AREA MAY BE BRINK, STONE, PAVERS, OR OTHER
PUBLIC PLAZA ELEMENTS

PLANT SCHEDULE
DECIDUOUS TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER SPACING

ACE 7 ACER SACCHARUM SUGAR MAPLE 2.5" - 3" CAL B&B AS SHOWN

GLE 4 GLEDITSIA TRIACANTHOS HONEY LOCUST 2.5" - 3" CAL B&B AS SHOWN

QBR 9 QUERCUS BOREALIS NORTHEN RED OAK 2.5" - 3" CAL B&B AS SHOWN

EVERGREEN TREES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER SPACING

JUN 2 JUNIPERUS VIRGINIANA EASTERN RED CEDAR 6` - 7` HT B&B AS SHOWN

SHRUBS CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER SPACING

HPL 6 HYDRANGEA PANICULATA 'LIMELIGHT' LIMELIGHT PANICLE HYDRANGEA 24" - 30" POT AS SHOWN

EVERGREEN SHRUBS CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER SPACING

ICO 55 ILEX GLABRA `COMPACTA` COMPACT INKBERRY 18" - 24" POT AS SHOWN

GRASSES CODE QTY BOTANICAL NAME COMMON NAME SIZE CONTAINER SPACING

ERA 93 ERAGROSTIS SPECTABILIS PURPLE LOVE GRASS 1 GAL. POT 30" o.c.

NOTE: IF ANY DISCREPANCIES OCCUR BETWEEN AMOUNTS SHOWN ON THE LANDSCAPE PLAN AND WITHIN THE PLANT LIST, THE PLAN SHALL DICTATE.
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LANDSCAPING DETAILS

C-10

AS SHOWN

GENERAL LANDSCAPING NOTES:

1. THE LANDSCAPE CONTRACTOR SHALL FURNISH ALL MATERIALS AND PERFORM ALL WORK IN ACCORDANCE WITH THESE

SPECIFICATIONS, APPROVED OR FINAL DRAWINGS, AND INSTRUCTIONS PROVIDED BY THE PROJECT LANDSCAPE DESIGNER,

MUNICIPAL OFFICIALS, OR OWNER/OWNER'S REPRESENTATIVE.  ALL WORK COMPLETED AND MATERIALS FURNISHED AND

INSTALLED SHALL BE IN STRICT ACCORDANCE WITH THE INTENTION OF THE SPECIFICATIONS, DRAWINGS, AND

INSTRUCTIONS AND EXECUTED WITH THE STANDARD LEVEL OF CARE FOR THE LANDSCAPE INDUSTRY.

2. WORK MUST BE CARRIED OUT ONLY DURING WEATHER CONDITIONS FAVORABLE TO LANDSCAPE CONSTRUCTION AND TO

THE HEALTH AND WELFARE OF PLANTS.  THE SUITABILITY OF SUCH WEATHER CONDITIONS SHALL BE DETERMINED BY THE

PROJECT LANDSCAPE DESIGNER OR GOVERNING MUNICIPAL OFFICIAL.

3. IT IS THE RESPONSIBILITY OF THE LANDSCAPE CONTRACTOR, BEFORE ORDERING OR PURCHASING MATERIALS, TO PROVIDE

SAMPLES OF THOSE MATERIALS TO THE PROJECT LANDSCAPE DESIGNER OR GOVERNING MUNICIPAL OFFICIAL FOR APPROVAL,

IF SO REQUESTED.

4. IF SAMPLES ARE REQUESTED, THE LANDSCAPE CONTRACTOR IS TO SUBMIT CERTIFICATION TAGS FROM TREES, SHRUBS AND

SEED VERIFYING TYPE AND PURITY.

5. UNLESS OTHERWISE AUTHORIZED BY THE PROJECT LANDSCAPE DESIGNER OR GOVERNING MUNICIPAL OFFICIAL, THE

LANDSCAPE CONTRACTOR SHALL PROVIDE NOTICE AT LEAST FORTY-EIGHT HOURS (48 HRS.) IN ADVANCE OF THE

ANTICIPATED DELIVERY DATE OF ANY PLANT MATERIALS TO THE PROJECT SITE.  A LEGIBLE COPY OF THE INVOICE, SHOWING

VARIETIES AND SIZES OF MATERIALS INCLUDED FOR EACH SHIPMENT SHALL BE FURNISHED TO THE PROJECT LANDSCAPE

DESIGNER, OR GOVERNING MUNICIPAL OFFICIAL.

6. THE PROJECT LANDSCAPE DESIGNER OR GOVERNING MUNICIPAL OFFICIAL RESERVES THE RIGHT TO INSPECT AND REJECT

PLANTS AT ANY TIME AND AT ANY PLACE.

PROTECTION OF EXISTING VEGETATION NOTES:

1. BEFORE COMMENCING WORK, ALL EXISTING VEGETATION WHICH COULD BE IMPACTED AS A RESULT OF THE PROPOSED

CONSTRUCTION ACTIVITIES MUST BE PROTECTED FROM DAMAGE BY THE INSTALLATION OF TREE PROTECTION FENCING.

FENCING SHALL BE LOCATED AT THE DRIP-LINE OR LIMIT OF DISTURBANCE AS DEPICTED WITHIN THE APPROVED OR FINAL

PLAN SET, ESTABLISHING THE TREE PROTECTION ZONE.  FENCE INSTALLATION SHALL BE IN ACCORDANCE WITH THE

PROVIDED “TREE PROTECTION FENCE DETAIL.”  NO WORK MAY BEGIN UNTIL THIS REQUIREMENT IS FULFILLED.  THE FENCING

SHALL BE INSPECTED REGULARLY BY THE LANDSCAPE CONTRACTOR AND MAINTAINED UNTIL ALL CONSTRUCTION

ACTIVITIES HAVE BEEN COMPLETED.

2. IN ORDER TO AVOID DAMAGE TO ROOTS, BARK OR LOWER BRANCHES, NO VEHICLE, EQUIPMENT, DEBRIS, OR OTHER

MATERIALS SHALL BE DRIVEN, PARKED OR PLACED WITHIN THE TREE PROTECTION ZONE.  ALL ON-SITE CONTRACTORS SHALL

USE ANY AND ALL PRECAUTIONARY MEASURES WHEN PERFORMING WORK AROUND TREES, WALKS, PAVEMENTS, UTILITIES,

AND ANY OTHER FEATURES EITHER EXISTING OR PREVIOUSLY INSTALLED UNDER THIS CONTRACT.

3. IN RARE INSTANCES WHERE EXCAVATING, FILL, OR GRADING IS REQUIRED WITHIN THE DRIP-LINE OF TREES TO REMAIN, THE

WORK SHALL BE PERFORMED AS FOLLOWS:

· TRENCHING: WHEN TRENCHING OCCURS AROUND TREES TO REMAIN, THE TREE ROOTS SHALL NOT BE CUT, BUT THE

TRENCH SHALL BE TUNNELED UNDER OR AROUND THE ROOTS BY CAREFUL HAND DIGGING AND WITHOUT INJURY TO

THE ROOTS.  NO ROOTS, LIMBS, OR WOODS ARE TO HAVE ANY PAINT OR MATERIAL APPLIED TO ANY SURFACE.

· RAISING GRADES: WHEN THE GRADE AT AN EXISTING TREE IS BELOW THE NEW FINISHED GRADE, AND FILL NOT

EXCEEDING 6 INCHES (6") IS REQUIRED, CLEAN, WASHED GRAVEL FROM ONE TO TWO INCHES (1" - 2") IN SIZE SHALL BE

PLACED DIRECTLY AROUND THE TREE TRUNK.  THE GRAVEL SHALL EXTEND OUT FROM THE TRUNK ON ALL SIDES A

MINIMUM OF 18 INCHES (18") AND FINISH APPROXIMATELY TWO INCHES (2") ABOVE THE FINISH GRADE AT TREE.  INSTALL

GRAVEL BEFORE ANY EARTH FILL IS PLACED.  NEW EARTH FILL SHALL NOT BE LEFT IN CONTACT WITH THE TRUNK OF ANY

TREE REQUIRING FILL.  WHERE FILL EXCEEDING 6 INCHES (6") IS REQUIRED, A DRY LAID TREE WELL SHALL BE CONSTRUCTED.

IF APPLICABLE, TREE WELL INSTALLATION SHALL BE IN ACCORDANCE WITH THE PROVIDED “TREE WELL DETAIL.”

· LOWERING GRADES: EXISTING TREES LOCATED IN AREAS WHERE THE NEW FINISHED GRADE IS TO BE LOWERED, SHALL

HAVE RE-GRADING WORK DONE BY HAND TO THE INDICATED ELEVATION, NO GREATER THAN SIX INCHES (6”).  ROOTS

SHALL BE CUT CLEANLY THREE INCHES (3") BELOW FINISHED GRADE UNDER THE DIRECTION OF A LICENSED ARBORIST.

WHERE CUT EXCEEDING 6 INCHES (6") IS REQUIRED, A DRY LAID RETAINING WALL SHALL BE CONSTRUCTED.  IF APPLICABLE,

THE RETAINING WALL INSTALLATION SHALL BE IN ACCORDANCE WITH THE PROVIDED “TREE RETAINING WALL DETAIL.”

SOIL PREPARATION AND MULCH NOTES:

1. LANDSCAPE CONTRACTOR SHALL OBTAIN A SOIL TEST OF THE IN-SITU TOPSOIL BY A CERTIFIED SOIL LABORATORY PRIOR TO

PLANTING.  LANDSCAPE CONTRACTOR SHALL ALLOW FOR A TWO WEEK TURNAROUND TIME FROM SUBMITTAL OF SAMPLE

TO NOTIFICATION OF RESULTS.

2. BASED ON SOIL TEST RESULTS, ADJUST THE RATES OF LIME AND FERTILIZER THAT SHALL BE MIXED INTO THE TOP SIX INCHES

(6”) OF TOPSOIL.  THE LIME AND FERTILIZER RATES PROVIDED WITHIN THE “SEED SPECIFICATION” OR “SOD SPECIFICATION” IS

APPROXIMATE AND FOR BIDDING PURPOSES ONLY.  IF ADDITIONAL AMENDMENTS ARE NECESSARY, ADJUST THE TOPSOIL AS

FOLLOWS:

· MODIFY HEAVY CLAY OR SILT SOILS (MORE THAN 40% CLAY OR SILT) BY ADDING COMPOSTED PINE BARK (UP TO 30% BY

VOLUME) OR GYPSUM.

· MODIFY EXTREMELY SANDY SOILS (MORE THAN 85%) BY ADDING ORGANIC MATTER AND/OR DRY, SHREDDED CLAY LOAM

UP TO 30% OF THE TOTAL MIX.

3. TOPSOIL SHALL BE FERTILE, FRIABLE, NATURAL TOPSOIL OF LOAMING CHARACTER, WITHOUT ADMIXTURE OF SUBSOIL

MATERIAL OBTAINED FROM A WELL-DRAINED ARABLE SITE, FREE FROM ALL CLAY, LUMPS, COARSE SANDS, STONES, PLANTS,

ROOTS, STICKS, AND OTHER FOREIGN MATERIAL GREATER THAN ONE INCH (1”).

4. TOPSOIL SHALL HAVE A PH RANGE OF 5.0-7.0 AND SHALL NOT CONTAIN LESS THAN 6% ORGANIC MATTER BY WEIGHT.

5. OBTAIN TOPSOIL ONLY FROM LOCAL SOURCES OR FROM AREAS HAVING SIMILAR SOIL CHARACTERISTICS TO THAT FOUND AT

THE PROJECT SITE.

6. CONTRACTOR SHALL PROVIDE A SIX INCH (6") DEEP LAYER OF TOPSOIL IN ALL PLANTING AREAS.  TOPSOIL SHALL BE SPREAD

OVER A PREPARED SURFACE IN A UNIFORM LAYER TO ACHIEVE THE DESIRED COMPACTED THICKNESS.  THE SPREADING OF

TOPSOIL SHALL NOT BE CONDUCTED UNDER MUDDY OR FROZEN SOIL CONDITIONS.

7. UNLESS OTHERWISE NOTED IN THE CONTRACT, THE LANDSCAPE CONTRACTOR SHALL BE RESPONSIBLE FOR THE

INSTALLATION OF TOPSOIL AND THE ESTABLISHMENT OF FINE-GRADING WITHIN THE DISTURBED AREA OF THE SITE.

8. LANDSCAPE CONTRACTOR SHALL VERIFY THAT THE SUB-GRADE ELEVATION MEETS THE FINISHED GRADE ELEVATION (LESS THE

REQUIRED TOPSOIL), IN ACCORDANCE WITH THE APPROVED OR FINAL GRADING PLAN.

9. ALL LAWN AND PLANTING AREAS SHALL BE GRADED TO A SMOOTH, EVEN AND UNIFORM PLANE WITH NO ABRUPT CHANGE

OF SURFACE AS DEPICTED WITHIN THE APPROVED OR FINAL CONSTRUCTION SET UNLESS OTHERWISE DIRECTED BY THE

PROJECT LANDSCAPE DESIGNER OR MUNICIPAL OFFICIAL.

10. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROPER SURFACE AND SUBSURFACE PLANT BED DRAINAGE PRIOR TO THE

INSTALLATION OF PLANTINGS.  IF POOR DRAINAGE CONDITIONS EXIST, CORRECTIVE ACTION SHALL BE TAKEN PRIOR TO

INSTALLATION. ALL PLANTING AND LAWN AREAS SHALL BE GRADED AND MAINTAINED TO ALLOW A FREE FLOW OF SURFACE

WATER.

11. DOUBLE SHREDDED HARDWOOD MULCH OR APPROVED EQUAL SHALL BE USED AS A THREE INCH (3") TOP DRESSING IN ALL

SHRUB PLANTING BEDS AND AROUND ALL TREES PLANTED BY LANDSCAPE CONTRACTOR. GROUND COVER, PERENNIAL, AND

ANNUAL PLANTING BEDS SHALL BE MULCHED WITH A TWO INCH (2”) TOP DRESSING.  SINGLE TREES OR SHRUBS SHALL BE

MULCHED TO AVOID CONTACT WITH TRUNK OR PLANT STEM.  MULCH SHALL BE OF SUFFICIENT CHARACTER AS NOT TO BE

EASILY DISPLACED BY WIND OR WATER RUNOFF.

12. WHENEVER POSSIBLE, THE SOIL PREPARATION AREA SHALL BE CONNECTED FROM PLANTING TO PLANTING.

13. SOIL SHALL BE LOOSENED WITH A BACKHOE OR OTHER LARGE COARSE-TILING EQUIPMENT UNLESS THE SOIL IS FROZEN OR

EXCESSIVELY WET.  TILING THAT PRODUCES LARGE, COARSE CHUNKS OF SOIL IS PREFERABLE TO TILING THAT RESULTS IN FINE

GRAINS UNIFORM IN TEXTURE.  AFTER THE AREA IS LOOSENED IT SHALL NOT BE DRIVEN OVER BY ANY VEHICLE.

14. APPLY PRE-EMERGENT WEED CONTROL TO ALL PLANT BEDS PRIOR TO MULCHING.  ENSURE COMPATIBILITY BETWEEN

PRODUCT AND PLANT MATERIAL.

`5. ALL PLANTING SOIL SHALL BE AMENDED WITH THE FOLLOWING: 

MYCRO® TREE SAVER - A DRY GRANULAR MYCORRHIZAL FUNGI INOCULANT THAT IS MIXED IN THE BACKFILL WHEN

PLANTING TREES AND SHRUBS.  IT CONTAINS SPORES OF BOTH ECTOMYCORRHIZAL AND VA MYCORRHIZAL FUNGI (VAM),

BENEFICIAL RHIZOSPHERE BACTERIA, TERRA-SORB SUPERABSORBENT HYDROGEL TO REDUCE WATER LEACHING, AND

SELECTED ORGANIC MICROBIAL NUTRIENTS.

· DIRECTIONS FOR USE: USE 3-OZ PER EACH FOOT DIAMETER OF THE ROOT BALL, OR 3-OZ PER INCH CALIPER.  MIX INTO THE

BACKFILL WHEN TRANSPLANTING TREES AND SHRUBS. MIX PRODUCT IN A RING-SHAPED VOLUME OF SOIL AROUND THE

UPPER PORTION OF THE ROOT BALL, EXTENDING FROM THE SOIL SURFACE TO A DEPTH OF ABOUT 8 INCHES, AND

EXTENDING OUT FROM THE  ROOT BALL ABOUT 8 INCHES INTO THE BACKFILL. APPLY WATER TO SOIL SATURATION.

· MYCOR® TREE SAVER® IS EFFECTIVE FOR ALL TREE AND SHRUB SPECIES EXCEPT RHODODENDRONS, AZALEAS, AND

MOUNTAIN LAUREL, WHICH REQUIRE ERICOID MYCORRHIZAE.

· SOIL PH: THE FUNGI IN THIS PRODUCT WERE CHOSEN BASED ON THEIR ABILITY TO SURVIVE AND COLONIZE PLANT ROOTS

IN A PH RANGE OF 3 TO 9.

· FUNGICIDES: THE USE OF CERTAIN FUNGICIDES CAN HAVE A DETRIMENTAL EFFECT ON THE INOCULATION PROGRAM. SOIL

APPLICATION OF ANY FUNGICIDE IS NOT RECOMMENDED FOR TWO WEEKS AFTER APPLICATION.

· OTHER PESTICIDES: HERBICIDES AND INSECTICIDES DO NOT NORMALLY INTERFERE WITH MYCORRHIZAL FUNGAL

DEVELOPMENT, BUT MAY INHIBIT THE GROWTH OF SOME TREE AND SHRUB SPECIES IF NOT USED PROPERLY.

HEALTHY START MACRO TABS 12-8-8

· FERTILIZER TABLETS ARE PLACED IN THE UPPER 4 INCHES OF BACKFILL SOIL WHEN PLANTING TREES AND SHRUBS.

· TABLETS ARE  FORMULATED FOR LONG-TERM RELEASE BY SLOW BIODEGRADATION, AND LAST UP TO 2 YEARS AFTER

PLANTING. TABLETS CONTAIN 12-8-8 NPK FERTILIZER, AS WELL AS A MINIMUM OF SEVEN PERCENT (7%) HUMIC ACID BY

WEIGHT, MICROBIAL NUTRIENTS DERIVED FROM SEA KELP, PROTEIN BYPRODUCTS, AND YUCCA SCHIDIGERA, AND A

COMPLEMENT OF BENEFICIAL RHIZOSPHERE BACTERIA. THE STANDARD 21 GRAM TABLET IS SPECIFIED HERE. DIRECTIONS

FOR USE: FOR PLANTING BALLED & BURLAPPED (B&B) TREES AND SHRUBS, MEASURE THE THICKNESS OF THE TRUNK, AND

USE ABOUT 1 TABLET (21-G) PER HALF-INCH. PLACE THE TABLETS DIRECTLY NEXT TO THE ROOT BALL, EVENLY DISTRIBUTED

AROUND ITS PERIMETER, AT A DEPTH OF ABOUT 4 INCHES.

PLANT QUALITY AND HANDLING NOTES:

1. ALL PLANT MATERIAL SHALL CONFORM TO THE AMERICAN STANDARD FOR NURSERY STOCK (ANSI Z60.1-2004) OR LATEST

REVISION AS PUBLISHED BY THE AMERICAN NURSERY AND LANDSCAPE ASSOCIATION.

2. IN ALL CASES, BOTANICAL NAMES LISTED WITHIN THE APPROVED OR FINAL PLANT LIST SHALL TAKE PRECEDENCE OVER

COMMON NAMES.

3. ALL PLANTS SHALL BE OF SELECTED SPECIMEN QUALITY, EXCEPTIONALLY HEAVY, TIGHTLY KNIT, SO TRAINED OR FAVORED IN

THEIR DEVELOPMENT AND APPEARANCE AS TO BE SUPERIOR IN FORM, NUMBER OF BRANCHES, COMPACTNESS AND SYMMETRY.

ALL PLANTS SHALL HAVE A NORMAL HABIT OR SOUND, HEALTHY, VIGOROUS PLANTS WITH WELL DEVELOPED ROOT SYSTEM.

PLANTS SHALL BE FREE OF DISEASE, INSECT PESTS, EGGS OR LARVAE.

4. PLANTS SHALL NOT BE PRUNED BEFORE DELIVERY.  TREES WITH ABRASION OF THE BARK, SUNSCALDS, DISFIGURING KNOTS OR

FRESH CUTS OF LIMBS OVER ONE AND ONE-FOURTH INCHES (1-1/4") WHICH HAVE NOT COMPLETELY CALLOUSED SHALL BE

REJECTED.

5. ALL PLANTS SHALL BE TYPICAL OF THEIR SPECIES OR VARIETY AND SHALL HAVE A NORMAL HABIT OF GROWTH AND BE LEGIBLY

TAGGED WITH THE PROPER NAME AND SIZE.

6. THE ROOT SYSTEM OF EACH PLANT SHALL BE WELL PROVIDED WITH FIBROUS ROOTS.  ALL PARTS SHALL BE SOUND, HEALTHY,

VIGOROUS, WELL-BRANCHED AND DENSELY FOLIATED WHEN IN LEAF.

7. ALL PLANTS DESIGNATED BALL AND BURLAP (B&B) MUST BE MOVED WITH THE ROOT SYSTEM AS SOLID UNITS WITH BALLS OF

EARTH FIRMLY WRAPPED WITH BURLAP.  THE DIAMETER AND DEPTH OF THE BALLS OF EARTH MUST BE SUFFICIENT TO

ENCOMPASS THE FIBROUS ROOT FEEDING SYSTEMS NECESSARY FOR THE HEALTHY DEVELOPMENT OF THE PLANT.  NO PLANT

SHALL BE ACCEPTED WHEN THE BALL OF EARTH SURROUNDING ITS ROOTS HAS BEEN BADLY CRACKED OR BROKEN

PREPARATORY TO OR DURING THE PROCESS OF PLANTING.  THE BALLS SHALL REMAIN INTACT DURING ALL OPERATIONS.  ALL

PLANTS THAT CANNOT BE PLANTED AT ONCE MUST BE HEELED-IN BY SETTING IN THE GROUND AND COVERING THE BALLS

WITH SOIL OR MULCH AND THEN WATERING.  HEMP BURLAP AND TWINE IS PREFERABLE TO TREATED.  IF TREATED BURLAP IS

USED, ALL TWINE IS TO BE CUT FROM AROUND THE TRUNK AND ALL BURLAP IS TO BE REMOVED.

8. PLANTS TRANSPORTED TO THE PROJECT IN OPEN VEHICLES SHALL BE COVERED WITH TARPS OR OTHER SUITABLE COVERS

SECURELY FASTENED TO THE BODY OF THE VEHICLE TO PREVENT INJURY TO THE PLANTS.  CLOSED VEHICLES SHALL BE

ADEQUATELY VENTILATED TO PREVENT OVERHEATING OF THE PLANTS. EVIDENCE OF INADEQUATE PROTECTION FOLLOWING

DIGGING, CARELESSNESS WHILE IN TRANSIT, OR IMPROPER HANDLING OR STORAGE SHALL BE CAUSE FOR REJECTION OF

PLANT MATERIAL.  ALL PLANTS SHALL BE KEPT MOIST, FRESH, AND PROTECTED.  SUCH PROTECTION SHALL ENCOMPASS THE

ENTIRE PERIOD DURING WHICH THE PLANTS ARE IN TRANSIT, BEING HANDLED, OR ARE IN TEMPORARY STORAGE.

9. ALL PLANT MATERIAL SHALL BE INSTALLED IN ACCORDANCE WITH THE CORRESPONDING LANDSCAPE PLAN AND PLANTING

DETAILS.

10. LANDSCAPE CONTRACTOR SHALL MAKE BEST EFFORT TO INSTALL PLANTINGS ON THE SAME DAY AS DELIVERY.  IF PLANTS ARE

NOT PLANTED IMMEDIATELY ON SITE, PROPER CARE SHALL BE TAKEN TO PLACE THE PLANTINGS IN PARTIAL SHADE WHEN

POSSIBLE. THE ROOT BALL SHALL BE KEPT MOIST AT ALL TIME AND COVERED WITH MOISTENED MULCH OR AGED

WOODCHIPS. PROPER IRRIGATION SHALL BE SUPPLIED SO AS TO NOT ALLOW THE ROOT BALL TO DRY OUT. PLANTINGS

SHALL BE UNTIED AND  PROPER SPACING SHALL BE ALLOTTED FOR AIR CIRCULATION AND TO PREVENT DISEASE, WILTING,

AND LEAF LOSS. PLANTS THAT REMAIN UNPLANTED FOR A PERIOD OF TIME GREATER THAN THREE (3) DAYS SHALL BE HEALED

IN WITH TOPSOIL OR MULCH AND WATERED AS REQUIRED TO PRESERVE ROOT MOISTURE.

11. NO PLANT MATERIAL SHALL BE PLANTED IN MUDDY OR FROZEN SOIL.

12. PLANTS WITH INJURED ROOTS OR BRANCHES SHALL BE PRUNED PRIOR TO PLANTING UTILIZING CLEAN, SHARP TOOLS.  ONLY

DISEASED OR INJURED PLANTS SHALL BE REMOVED.

13. IF ROCK OR OTHER UNDERGROUND OBSTRUCTION IS ENCOUNTERED, THE LANDSCAPE DESIGNER RESERVES THE RIGHT TO

RELOCATE OR ENLARGE PLANTING PITS OR DELETE PLANT MATERIAL FROM THE CONTRACT.

14. IF PLANTS ARE PROPOSED WITHIN SIGHT TRIANGLES, TREES SHALL BE LIMBED AND MAINTAINED TO A HEIGHT OF EIGHT FEET

(8') ABOVE GRADE, AND SHRUBS, GROUND COVER, PERENNIALS, AND ANNUALS SHALL BE MAINTAINED TO A HEIGHT NOT TO

EXCEED TWO FEET (2') ABOVE GRADE UNLESS OTHERWISE NOTED OR SPECIFIED BY THE GOVERNING MUNICIPALITY OR

AGENCY.

15. INSTALLATION SHALL OCCUR DURING THE FOLLOWING SEASONS:

PLANTS (MARCH 15 - DECEMBER 15)

LAWNS (MARCH 15 - JUNE 15 OR SEPTEMBER 1 - DECEMBER 1)

16. THE FOLLOWING TREES ARE SUSCEPTIBLE TO TRANSPLANT SHOCK AND SHALL NOT BE PLANTED DURING THE FALL SEASON

(STARTING SEPTEMBER 15):

ABIES CONCOLOR CORNUS VARIETIES OSTRYA VIRGINIANA

ACER BUERGERIANUM CRATAEGUS VARIETIES PINUS NIGRA

ACER FREEMANII CUPRESSOCYPARIS LEYLANDII PLATANUS VARIETIES

ACER RUBRUM FAGUS VARIETIES POPULUS VARIETIES

ACER SACCHARINUM HALESIA VARIETIES PRUNUS VARIETIES

BETULA VARIETIES ILEX X FOSTERII PYRUS VARIETIES

CARPINUS VARIETIES ILEX NELLIE STEVENS QUERCUS VARIETIES (NOT Q. PALUSTRIS)

CEDRUS DEODARA ILEX OPACA SALIX WEEPING VARIETIES

CELTIS VARIETIES JUNIPERUS VIRGINIANA SORBUS VARIETIES

CERCIDIPHYLLUM VARIETIES KOELREUTERIA PANICULATA TAXODIUM VARIETIES

CERCIS CANADENSIS LIQUIDAMBAR VARIETIES TAXUX B REPANDENS

CORNUS VARIETIES LIRIODENDRON VARIETIES TILIA TOMENTOSA VARIETIES

CRATAEGUS VARIETIES MALUS IN LEAF ULMUS PARVIFOLIA VARIETIES

NYSSA SYLVATICA ZELKOVA VARIETIES

17. IF A PROPOSED PLANT IS UNATTAINABLE OR ON THE FALL DIGGING HAZARD LIST, AN EQUIVALENT SPECIES OF THE SAME SIZE

MAY BE REQUESTED FOR SUBSTITUTION OF THE ORIGINAL PLANT. ALL SUBSTITUTIONS SHALL BE APPROVED BY THE PROJECT

LANDSCAPE DESIGNER OR MUNICIPAL OFFICIAL PRIOR TO ORDERING AND INSTALLATION.

18. DURING THE COURSE OF CONSTRUCTION/PLANT INSTALLATION, EXCESS AND WASTE MATERIALS SHALL BE CONTINUOUSLY

AND PROMPTLY REMOVED AT THE END OF EACH WORK DAY.  ALL DEBRIS, MATERIALS, AND TOOLS SHALL BE PROPERLY

STORED, STOCKPILED OR DISPOSED OF AND ALL PAVED AREAS SHALL BE CLEANED.

19. THE LANDSCAPE CONTRACTOR SHALL DISPOSE OF ALL RUBBISH AND EXCESS SOIL AT HIS EXPENSE TO AN OFF-SITE LOCATION

AS APPROVED BY THE LOCAL MUNICIPALITY.

20. A 90-DAY MAINTENANCE PERIOD SHALL BEGIN IMMEDIATELY AFTER ALL PLANTS HAVE BEEN SATISFACTORILY INSTALLED.

21. MAINTENANCE SHALL INCLUDE, BUT NOT BE LIMITED TO, REPLACING MULCH THAT HAS BEEN DISPLACED BY EROSION OR

OTHER MEANS, REPAIRING AND RESHAPING WATER RINGS OR SAUCERS, MAINTAINING STAKES AND GUYS IF ORIGINALLY

REQUIRED, WATERING WHEN NEEDED OR DIRECTED, WEEDING, PRUNING, SPRAYING, FERTILIZING, MOWING THE LAWN, AND

PERFORMING ANY OTHER WORK REQUIRED TO KEEP THE PLANTS IN A HEALTHY CONDITION.

22. MOW ALL GRASS AREAS AT REGULAR INTERVALS TO KEEP THE GRASS HEIGHT FROM EXCEEDING THREE INCHES (3").  MOWING

SHALL BE PERFORMED ONLY WHEN GRASS IS DRY.  MOWER BLADE SHALL BE SET TO REMOVE NO MORE THAN ONE THIRD (1/3)

OF THE GRASS LENGTH.  WHEN THE AMOUNT OF GRASS IS HEAVY, IT SHALL BE REMOVED TO PREVENT DESTRUCTION OF THE

UNDERLYING TURF.  MOW GRASS AREAS IN SUCH A MANNER AS TO PREVENT CLIPPINGS FROM BLOWING ON PAVED AREAS,

AND SIDEWALKS.  CLEANUP AFTER MOWING SHALL INCLUDE SWEEPING OR BLOWING OF PAVED AREAS AND SIDEWALKS TO

CLEAR THEM FROM MOWING DEBRIS.

23. GRASSED AREAS DAMAGED DURING THE PROCESS OF THE WORK SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR, WHO

SHALL RESTORE THE DISTURBED AREAS TO A CONDITION SATISFACTORY TO THE PROJECT LANDSCAPE DESIGNER, MUNICIPAL

OFFICIAL, OR OWNER/OWNER'S REPRESENTATIVE.  THIS MAY INCLUDE FILLING TO GRADE, FERTILIZING, SEEDING, AND

MULCHING.

24. SHOULD THE OWNER REQUIRE MAINTENANCE BEYOND THE STANDARD 90-DAY MAINTENANCE PERIOD, A SEPARATE

CONTRACT SHALL BE ESTABLISHED.

25. LANDSCAPE CONTRACTOR SHALL WATER NEW PLANTINGS FROM TIME OF INSTALL AND THROUGHOUT REQUIRED 90-DAY

MAINTENANCE PERIOD UNTIL PLANTS ARE ESTABLISHED.  IF ON-SITE WATER IS NOT AVAILABLE AT THE PROJECT LOCATION,

THE LANDSCAPE CONTRACTOR SHALL FURNISH IT BY MEANS OR A WATERING TRUCK OR OTHER ACCEPTABLE MANNER.

26. THE QUANTITY OF WATER APPLIED AT ONE TIME SHALL BE SUFFICIENT TO PENETRATE THE SOIL TO A MINIMUM OF EIGHT

INCHES (8") IN SHRUB BEDS AND SIX INCHES (6") IN TURF AREAS AT A RATE WHICH WILL PREVENT SATURATION OF THE SOIL.

27. IF AN AUTOMATIC IRRIGATION SYSTEM HAS BEEN INSTALLED, IT CAN BE USED FOR WATERING PLANT MATERIAL.  HOWEVER,

FAILURE OF THE SYSTEM DOES NOT ELIMINATE THE LANDSCAPE CONTRACTOR'S RESPONSIBILITY OF PLANT HEALTH AND

ESTABLISHMENT.

PLANT MATERIAL GUARANTEE NOTES:

1. THE LANDSCAPE CONTRACTOR SHALL GUARANTEE ALL PLANT MATERIAL FOR A PERIOD OF ONE YEAR (1 YR.) FROM APPROVAL

OF LANDSCAPE INSTALLATION BY THE PROJECT LANDSCAPE DESIGNER, MUNICIPAL OFFICIAL, OR OWNER/OWNER'S

REPRESENTATIVE.

2. THE LANDSCAPE CONTRACTOR SHALL REMOVE AND REPLACE DYING, DEAD, OR DEFECTIVE PLANT MATERIAL AT HIS EXPENSE.

THE LANDSCAPE CONTRACTOR SHALL ALSO BE RESPONSIBLE FOR ANY DAMAGES CAUSED BY HIS COMPANY'S OPERATIONS.

3. ALL REPLACEMENT PLANTS SHALL BE OF THE SAME SPECIES AND SIZE AS SPECIFIED ON THE APPROVED OR FINAL PLANT LIST.

REPLACEMENTS RESULTING FROM REMOVAL, LOSS, OR DAMAGE DUE TO OCCUPANCY OF THE PROJECT IN ANY PART,

VANDALISM, PHYSICAL DAMAGE BY ANIMALS, VEHICLES, ETC., AND LOSSES DUE TO CURTAILMENT OF WATER BY LOCAL

AUTHORITIES SHALL BE APPROVED AND PAID FOR BY THE OWNER.

4. THE CONTRACTOR SHALL INSTRUCT THE OWNER AS TO THE PROPER CARE AND MAINTENANCE OF ALL PLANTINGS.

LAWN (SEED OR SOD) NOTES:

1. SEED MIXTURE SHALL BE FRESH, CLEAN, NEW CROP SEED.  SOD SHALL BE STRONGLY ROOTED, UNIFORM IN THICKNESS, AND

FREE OF WEEDS, DISEASE, AND PESTS.

2. SEED OR SOD SHALL BE PURCHASED FROM A RECOGNIZED DISTRIBUTOR AND SHALL BE COMPOSED OF THE MIX OR BLEND

WITHIN THE PROVIDED “SEED SPECIFICATION” OR “SOD SPECIFICATION.”

3. REFERENCE LANDSCAPE PLAN FOR AREAS TO BE SEEDED OR LAID WITH SOD.

4. SEEDING SHALL NOT BE PERFORMED IN WINDY WEATHER.  IF THE SEASON OF THE PROJECT COMPLETION PROHIBITS

PERMANENT STABILIZATION, TEMPORARY STABILIZATION SHALL BE PROVIDED IN ACCORDANCE WITH THE “TEMPORARY

SEEDING SPECIFICATION.”

5. PROTECT NEW LAWN AREAS AGAINST TRESPASSING WHILE THE SEED IS GERMINATING.  FURNISH AND INSTALL FENCES, SIGNS,

BARRIERS OR ANY OTHER NECESSARY TEMPORARY PROTECTIVE DEVICES.  DAMAGE RESULTING FROM TRESPASS, EROSION,

WASHOUT, SETTLEMENT OR OTHER CAUSES SHALL BE REPAIRED BY THE LANDSCAPE CONTRACTOR AT HIS EXPENSE.  REMOVE

ALL FENCES, SIGNS, BARRIERS OR OTHER TEMPORARY PROTECTIVE DEVICES ONCE LAWN HAS BEEN ESTABLISHED.

NOTES:

1. FOR CONTAINER-GROWN TREES, USE FINGERS OR SMALL HAND TOOLS TO PULL THE ROOTS OUT OF THE OUTER LAYER OF
POTTING SOIL; THEN CUT OR PULL APART ANY ROOTS CIRCLING THE PERIMETER OF THE CONTAINER

2. THOROUGHLY SOAK THE TREE ROOT BALL AND ADJACENT PREPARED SOIL SEVERAL TIMES DURING THE FIRST MONTH AFTER
PLANTING AND REGULARLY THROUGHOUT THE FOLLOWING TWO SUMMERS.

3. SOIL AMENDMENTS:
· MODIFY HEAVY CLAY OR SILT SOILS (MORE THAN 40% CLAY OR SILT) BY ADDING COMPOSTED PINE BARK (UP TO 30% BY

VOLUME) OR GYPSUM
· MODIFY EXTREMELY SANDY SOILDS (MORE THAN 85% SAND) BY ADDING ORGANIC MATTER AND/OR DRY, SHREDDED CLAY

LOAM UP TO 30% OF THE TOTAL MIX

AVOID PURCHASING TREES

WITH TWO LEADERS OR REMOVE

ONE AT PLANTING: OTHERWISE,

DO NOT PRUNE TREE AT

PLANTING EXCEPT FOR SPECIFIC

STRUCTURAL CORRECTIONS

SET ROOT BALL FLUSH TO GRADE

OR SEVERAL INCHES HIGHER IN

POORLY DRAINING SOILS

CUT BANDS OF WIRE BASKET

AND FOLD AWAY FROM TOP

OF ROOT BALL

4" BUILT-UP EARTH SAUCER

BACKFILL SOIL

· 1 PART SOIL AMENDMENT

(BASED ON SOIL TEST)

· 3 PARTS NATIVE TOPSOIL

TAMP SOIL SOLIDLY AROUND

BASE OF ROOT BALL

SET ROOT BALL ON FIRM PAD

IN BOTTOM OF HOLE

DO NOT STAKE OR WRAP TRUNK

3" DOUBLE SHREDDED

HARDWOOD MULCH (DO NOT

PLACE MULCH IN CONTACT

WITH TREE TRUNK)

HOLE SHALL BE 2 1/2 TIMES

THE WIDTH OF THE ROOT BALL

ROPES AT THE TOP OF

BALL  SHALL BE CUT AND

REMOVED. FOLD BACK

TOP 1/3 OF BURLAP.ALL

NON-BIODEGRADABLE

MATERIAL SHALL BE

REMOVED.

UNDISTURBED SUBGRADE

DIG WIDE, SHALLOW HOLE

WITH TAPERED SIDES

EVERGREEN TREE PLANTING DETAIL
NOT TO SCALE

REFERENCES ARCHITECTURAL GRAPHIC STANDARDS COPYRIGHT 2000

4-6" DEEPER THAN ROOT BALL

DECIDUOUS TREE PLANTING DETAIL

REFERENCES ARCHITECTURAL GRAPHIC STANDARDS COPYRIGHT 2000

NOT TO SCALE

NOTES:

1.  FOR CONTAINER-GROWN TREES, USE FINGERS OR SMALL HAND TOOLS TO PULL THE ROOTS OUT OF THE OUTER LAYER OF

POTTING SOIL; THEN CUT OR PULL APART ANY ROOTS CIRCLING THE PERIMETER OF THE CONTAINER.

2. THOROUGHLY SOAK THE TREE ROOT BALL AND ADJACENT PREPARED SOIL SEVERAL TIMES DURING THE FIRST MONTH AFTER

PLANTING AND REGULARLY THROUGHOUT THE FOLLOWING TWO SUMMERS.

3.  SOIL AMENDMENTS:

· MODIFY HEAVY CLAY OR SILT SOILS (MORE THAN 40% CLAY OR SILT) BY ADDING COMPOSTED PINE BARK (UP TO 30% BY

VOLUME) OR GYPSUM

· MODIFY EXTREMELY SANDY SOILS (MORE THAN 85% SAND) BY ADDING ORGANIC MATTER AND/OR DRY, SHREDDED CLAY

LOAM UP TO 30% OF THE TOTAL MIX

DO NOT STAKE OR WRAP TRUNK

HOLE SHALL BE 2 1/2 TIMES THE
WIDTH OF THE ROOT BALL

3" DOUBLE SHREDDED

HARDWOOD MULCH (DO NOT

PLACE MULCH IN CONTACT

WITH TREE TRUNK)

ROPES AT TOP OF BALL SHALL

BE CUT AND REMOVED.  FOLD

BACK TOP 1/3 OF BURLAP.

ALL NON-BIODEGRADABLE

MATERIAL SHALL BE REMOVED.

UNDISTURBED SUBGRADE

DIG WIDE, SHALLOW HOLE

WITH TAPERED SIDES

AVOID PURCHASING TREES WITH

TWO LEADERS OR REMOVE ONE AT

PLANTING: OTHERWISE, DO NOT

PRUNE TREE AT PLANTING EXCEPT

FOR SPECIFIC STRUCTURAL

CORRECTIONS

SET ROOT BALL FLUSH TO GRADE

OR SEVERAL INCHES HIGHER IN

POORLY DRAINING SOILS

CUT BANDS OF WIRE BASKET AND

FOLD AWAY FROM TOP OF ROOT

BALL

4" BUILT-UP EARTH SAUCER

BACKFILL SOIL

· 1 PART SOIL AMENDMENT (BASED

ON SOIL TEST)

· 3 PARTS NATIVE TOPSOIL

4-6" DEEPER THAN ROOT BALL

TAMP SOIL SOLIDLY AROUND BASE

OF ROOT BALL

SET ROOT BALL ON FIRM PAD IN

BOTTOM OF HOLE

SPACING CHART

A

ROW "A"SPACING "D"

PLANTED ON CENTER (SEE SPACING CHART)

36" O.C.

6" O.C.

8" O.C.

10" O.C.

12" O.C.

15" O.C

18" O.C.

24" O.C.

30" O.C.

30.00"

5.20"

6.93"

8.66"

10.40"

13.00"

15.60"

20.80"

26.00"

DD

D

NOT TO SCALE

NOTES:

1. THOROUGHLY SOAK THE GROUND COVER ROOT BALL AND ADJACENT PREPARED SOIL SEVERAL TIMES DURING THE FIRST MONTH
AFTER PLANTING AND REGULARLY THROUGHOUT THE FOLLOWING TWO SUMMERS.

2. SOIL AMENDMENTS:
· MODIFY HEAVY CLAY OR SILT SOILDS (MORE THAN 40% CLAY OR SILT) BY ADDING COMPOSTED PINE BARK (UP TO 30% BY VOLUME) OR

GYPSUM
· MODIFY EXTREMELY SANDY SOILDS (MORE THAN 85% SAND) BY ADDING ORGANIC MATTER AND/OR DRY, SHREDDED CLAY LOAM UP

TO 30% OF THE TOTAL MIX
3.     ALL GROUND COVER AREAS SHALL BE TREATED WITH A PRE-EMERGENT PER MANUFACTURER'S SPECIFICATIONS

2" DOUBLE

SHREDDED

HARDWOOD MULCH

(DO NOT PLACE

MULCH AGAINST

THE BASE OF THE

PLANT)

GENTLY PULL ROOTS AWAY

FROM TOPSOIL MASS WITH

FINGERS

BACKFILL SOIL

· 1 PART SOIL AMENDMENT

(BASED ON SOIL TEST)

· 3 PARTS NATIVE TOPSOIL

UNDISTURBED SUBGRADE

GROUND COVER/PERENNIAL/ANNUAL
PLANTING DETAIL

NOT TO SCALE

8" TO 12"

NOTES:

1. FOR THE CONTAINER-GROWN SHRUBS, USE FINGERS OR SMALL HAND TOOL TO PULL THE ROOTS OUT OF THE OUTER LAYER OF POTTING SOIL; THEN CUT OR PULL APART ANY ROOTS
CIRCLING THE PERIMETER OF THE CONTAINER.

2. THOROUGHLY SOAK THE SHRUB ROOT BALL AND ADJACENT PREPARED SOIL SEVERAL TIMES DURING THE FIRST MONTH AFTER PLANTING AND REGULARLY THROUGHOUT THE
FOLLOWING TWO SUMMERS.
· MODIFY HEAVY CLAY OR SILT SOILS (MORE THAN 40% CLAY OR SILT) BY ADDING COMPOSTED PINE BARK (UP TO 30% BY VOLUME) OR GYPSUM
·�MODIFY EXTREMELY SANDY SOILS (MORE THAN 85% SAND) BY ADDING ORGANIC MATTER AND/OR DRY, SHREDDED CLAY LOAM UP TO 30% OF THE TOTAL

ROPES AT THE TOP OF BALL SHALL

BE CUT AND REMOVED. FOLD BACK

TOP 1/3 OF BURLAP. ALL

NON-BIODEGRADABLE MATERIAL

SHALL BE REMOVED.

PLANTING HOLE SHALL BE 12" TO

18" DEEP. FOR LARGER SHRUB

ROOT BALLS, MAKE DEPTH MIN.

4" DEEPER THAN BALL.

BALLED AND BURLAPPED PLANT

SOIL SURFACE ROUGHENED TO

BIND WITH BACKFILL SOIL.

TOP OF SHRUB ROOT BALL SHALL BE SET

FLUSH WITH FINISHED GRADE

3" DOUBLE SHREDDED HARDWOOD

MULCH (DO NOT PLACE MULCH AGAINST

THE BASE OF THE PLANT)

CONTAINER-GROWN PLANT WITH

ROOTS PULLED OUT OF BALL

BACKFILL SOIL

· 1 PART SOIL AMENDMENT

(BASED ON SOIL TEST)

· 3 PARTS NATIVE TOPSOIL

UNDISTURBED SUBGRADE

DECIDUOUS AND EVERGREEN SHRUB PLANTING DETAIL
NOT TO SCALE

REFERENCES ARCHITECTURAL GRAPHIC STANDARDS COPYRIGHT 2000

1 2

3

4
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SOIL EROSION &
SEDIMENT CONTROL

PLAN

C-11

SYMBOL DESCRIPTION

PROPERTY BOUNDARY

ADJACENT PROPERTY BOUNDARY

PROPOSED LIMIT OF DISTURBANCELOD

PROPOSED SILT FENCESF

PROPOSED STOCKPILE &
EQUIPMENT STORAGE

PROPOSED STABILIZED
CONSTRUCTION ENTRANCE

PROPOSED INLET PROTECTION FILTER

SOIL EROSION AND SEDIMENT CONTROL NOTES REVISED 3/18/2015

1. THE CONTRACTOR IS RESPONSIBLE FOR SOIL EROSION AND SEDIMENT
CONTROL IN ACCORDANCE WITH LOCAL, STATE, AND FEDERAL
REQUIREMENTS.

2. THE CONTRACTOR IS RESPONSIBLE FOR DUST CONTROL IN
COMPLIANCE WITH LOCAL, STATE, AND FEDERAL AIR QUALITY
STANDARDS.

3. THE CONTRACTOR IS RESPONSIBLE TO INSPECT ALL SOIL EROSION
AND SEDIMENT CONTROL MEASURES WEEKLY AND AFTER A
PRECIPITATION EVENT GREATER THAN 1 INCH. THE CONTRACTOR
SHALL MAINTAIN AN INSPECTION LOG ON SITE AND DOCUMENT
CORRECTIVE ACTION TAKEN THROUGHOUT THE COURSE OF
CONSTRUCTION AS REQUIRED.

GRAPHIC SCALE IN FEET

0' 60'30'30'

1" = 30'

1" = 30'

SOIL CHARACTERISTICS CHART

TYPE OF SOIL 59 - URBAN LAND

PERCENT OF SITE COVERAGE 47.3%

HYDROLOGIC SOIL GROUP D

DEPTH TO RESTRICTIVE LAYER > 80 INCHES

SOIL PERMEABILITY 0.00 TO 0.00 IN / HR

DEPTH TO WATER TABLE > 80 INCHES

SOIL CHARACTERISTICS CHART

TYPE OF SOIL
41B - AQUENTS, SANDY
LOAMY, UNDULATED

PERCENT OF SITE COVERAGE 52.6%

HYDROLOGIC SOIL GROUP A/D

DEPTH TO RESTRICTIVE LAYER > 80 INCHES

SOIL PERMEABILITY 5.95 TO 19.98 IN

DEPTH TO WATER TABLE ABOUT 0 INCHES

ENVIROMENTAL NOTES:

1. THERE ARE NO RIPARIAN ZONES ON SITE
2. NO PORTION OF THIS SITE LIES WITHIN A FLOOD HAZARD AREA
3. THERE ARE NO WETLANDS ON SITE
4. ALL ELEVATIONS SHOWN ARE BASED ON NAVD 1988 DATUM

SEQUENCE OF CONSTRUCTION

1. INSTALL SILT FENCE AND CONSTRUCTION ENTRANCE (2 DAYS).
2. SITE DEMOLITION (20 DAYS).
3. ROUGH GRADING AND TEMPORARY SEEDING (20 DAYS).
4. EXCAVATE AND INSTALL DRAINAGE PIPING, AND INLETS (10 DAYS).
5. INSTALL INLET FILTERS (1 DAY).
6. BUILDING CONSTRUCTION AND SITE  IMPROVEMENTS (100 DAYS).
7. LANDSCAPING IMPROVEMENTS AND FINAL SEEDING (10 DAYS).
8. REMOVE SOIL EROSION MEASURES (1 DAY).

NOTE: TIME DURATIONS ARE APPROXIMATE AND ARE INTENDED TO ACT AS A GENERAL
GUIDE TO THE CONSTRUCTION TIMELINE. ALL DURATIONS ARE SUBJECT TO
CHANGE BY CONTRACTOR. CONTRACTOR SHALL SUBMIT CONSTRUCTION
SCHEDULE TO TOWNSHIP AND ENGINEER. CONTRACTOR SHALL PHASE
CONSTRUCTION ACCORDINGLY

LOCATION MAP
SCALE: 1" = 2,000'±

SOURCE: USGS MAPS

SITE

PROPERTY DESCRIPTION

THE LAND SITUATED IN THE TROY, COUNTY OF OAKLAND, STATE OF
MICHIGAN, IS DESCRIBED AS FOLLOWS:

PARCEL 4:
THE EAST 484 FEET OF THE WEST 544 FEET OF THE SOUTH 400 FEET OF THE
NORTH 1/2 OF THE NORTHWEST 1/4 CORNER OF SECTION 28, TOWN 2
NORTH, RANGE 11 EAST, CITY OF TROY, OAKLAND COUNTY, MICHIGAN.

1,400' TO SPENCER DRAIN

SITE BENCHMARK #3
ARROW ON HYDRANT, ±40' SW OF SW
CORNER OF POND.
ELEVATION = 707.24' (NAVD 88 DATUM)

SITE BENCHMARK #4
ARROW ON HYDRANT, NEAR NE
CORNER OF BUILDING.
ELEVATION = 708.34' (NAVD 88 DATUM)
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PARKING STALL MARKINGS

SE
E
 S

IT
E
 P

L
A

N

SEE SITE PLAN

NOT TO SCALE

4" WIDE
WHITE STRIPE

CURB OR EDGE OF PAVEMENT
(SEE SITE PLAN)

PAINTED 12" WHITE LINE
AT 36" SPACING ON

CENTER

PAINTED 6" WHITE LINE

NOT TO SCALE

SEE PLAN

PAINTED LINES SHALL BE
PARALLEL WITH VEHICULAR

TRAFFIC

STOP BAR & ARROW DETAILS
NOT TO SCALE

36"

36"

36"

24"

24"

PAINTED 24" WHITE LINE

PAINTED WHITE LETTERING PAINTED WHITE SYMBOL

CROSSWALK DETAIL

36"

SIGN POST DETAIL

72"

U-CHANNEL

MUTCD STANDARD SIGN
(SIZE, SHAPE AND
COLORS). SEE SIGN CHART.

STOP SIGN
(R1-1)

WHITE RED 36"x36" GROUND

M.U.T.C.D.
NUMBER

TEXT
COLOR

LEGEND BACKGROUND

SIZE OF SIGN
(WIDTH X
HEIGHT)

TYPE OF
MOUNT

NOTE:
1. ALL SIGNS SHALL BE IN ACCORDANCE WITH THE FEDERAL HIGHWAY ADMINISTRATION

(FHWA) MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MUTCD), EXCEPT AS NOTED.
2. ALL SIGNS SHALL BE MOUNTED AS TO NOT OBSTRUCT THE SHAPE OF "STOP" (R1-1) AND

"YIELD" (R1-2) SIGNS.

SIGN DATA TABLE
NOT TO SCALE

NO OUTLET - DEAD END
(K2-0540)

TEXT:
BLACK

YELLOW 24"x24" GROUND

PAVEMENT STRIPING & MARKINGS NOTES:

1. ALL SIGNING AND STRIPING IN EXISTING CONDITION IN CONFLICT WITH THE
PROPOSED DESIGN PLAN SHALL BE REMOVED.

2. ALL PROPOSED SIGNING AND STRIPING SHALL CONFORM TO THE CURRENT
MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (MUTCD) PUBLISHED BY THE
FEDERAL HIGHWAY ADMINISTRATION.

3. PAVEMENT STRIPING AND MARKINGS SHALL BE INSTALLED IN CONFORMANCE
WITH ALL APPLICABLE LOCAL, COUNTY AND STATE REQUIREMENTS.

4. UNLESS OTHERWISE SPECIFIED, ALL STRIPING AND MARKINGS IN THE PUBLIC
RIGHT-OF-WAY SHALL BE OF THERMOPLASTIC PAINT OR PREFORMED
THERMOPLASTIC MARKINGS.

5. UNLESS OTHERWISE SPECIFIED, ON SITE PARKING STALL STRIPING, FIRE LANE
STRIPING AND DIRECTIONAL ARROWS SHALL BE EPOXY PAINT.  ON SITE STOP
BARS, "DO NOT ENTER" BARS, AND ASSOCIATED LETTERING SHALL BE
THERMOPLASTIC PAINT OR PREFORMED THERMOPLASTIC MARKINGS.

EXISTING ASPHALTNEW ASPHALT

FULL DEPTH ASPHALT PAVEMENT DETAIL
NOT TO SCALE

 APPROVED COMPACTED
SUBGRADE

MILLED ASPHALT KEY
1" DEEP X 12" WIDE

HOT TAR SEAL

SAW CUT AND HOT
TAR SEAL

1.5" THICK, HMA SURFACE
COURSE

2.5" THICK, HMA BASE
COURSE

10" THICK, APPROVED DENSE
GRADED AGGREGATE

NOTE:
HMA MIX AND DENSE GRADED AGGREGATE
SHALL CONFORM TO STATE DEPARTMENT
OF TRANSPORTATION SPECIFICATIONS.

CONCRETE WALKWAY DETAIL
NOT TO SCALE

NOTES:

1. MAXIMUM CROSS SLOPE SHALL BE  14" PER FOOT.

2. 1
4" EXPANSION JOINTS SHALL BE PROVIDED AT 12' INTERVALS WITH PRE-MOLDED,

BITUMINOUS JOINT FILLER, RECESSED 14" FROM THE SURFACE.

3. 1" DEEP BY  14" WIDE, TOOLED CONTRACTION JOINTS SHALL BE PROVIDED AT 4'  INTERVALS.
4. EXPANSION JOIN SHALL BE PROVIDED WHERE ADJACENT TO A BUILDING.

WIDTH (SEE PLAN)

SECTION

PLAN

4' BETWEEN
 CONTRACTION

JOINTS

12' BETWEEN EXPANSION JOINTS

WIDTH
SEE

PLAN

FINISHED GRADE SHALL BE
FLUSH WITH ABUTTING
SIDEWALK

MEET GRADE AT PERIMETER
OF SIDEWALK

APPROVED COMPACTED
SUBGRADE

4" THICK, AIR ENTRAINED
CONCRETE 4,000 PSI AT 28
DAYS

4" THICK, APPROVED CLEAN
CRUSHED STONE

NOT TO SCALE

CONCRETE TO ASPHALT
TRANSITION DETAIL

12" 48" 12"

12"

ASPHALT CONCRETE
APPROVED DENSE
GRADED AGGREGATE

HOT TAR SEAL

X X X X X X X X X

6" X 6" GRID, W2.9 X W2.9
WELDED WIRE MESH

REINFORCED 6"

NOT TO SCALENOTES:

1. 1
2" EXPANSION JOINTS WITH WATER SEAL SHALL BE PROVIDED AT 12' INTERVALS WITH PRE-MOLDED,

BITUMINOUS JOINT FILLER, RECESSED 14" FROM THE SURFACE.  LONGITUDINAL REBAR TO BE CUT AT
EXPANSION JOINTS.

2. 1" DEEP BY  14" WIDE, TOOLED CONTRACTION JOINTS SHALL BE PROVIDED AT MID-POINT BETWEEN
EXPANSION JOINTS OR 6' INTERVALS MAX.

3. CONCRETE SHALL RECEIVE  BROOM FINISH.
4. ALL EXPOSED CORNERS TO HAVE 12" CHAMFER.

WIDTH (SEE PLAN)

SECTION

FINISHED GRADE SHALL BE FLUSH
WITH ABUTTING PAVEMENT

MEET GRADE AT PERIMETER
OF CONCRETE MAT

APPROVED COMPACTED
SUBGRADE

6" THICK, AIR ENTRAINED
CONCRETE 4,000 PSI AT 28 DAYS

6" THICK, APPROVED CLEAN
CRUSHED STONE

CONCRETE MAT

3'-6"

ACCESSIBLE PARKING SIGN DETAIL
NOT TO SCALE

U-CHANNEL

PENALTY

RESERVED
PARKING

GREEN LETTERS

COMMUNITY SERVICE

$250 MIN. AND/OR

TOW-AWAY ZONE

SUBSEQUENT OFFENSES
$250  1   OFFENSEST

UP TO 90 DAYS

VAN
ACCESSIBLE

VAN ACCESSIBLE SIGN
(R7-8P) WHERE INDICATED
ON PLANS

MICHIGAN SUPPLEMENTAL
PENALTY SIGN

MICHIGAN ACCESSIBLE
PARKING SIGN
12" X 18" (R7-8)

WHITE BACKGROUND

AZURE BLUE

WHITE SYMBOL

60"
(MIN.)

BIKE RACK LAYOUT
NOT TO SCALE

11'

EDGE OF PAVEMENT

2.0'

5'

6'

P
A

R
K

IN
G

 S
P
A

C
E

P
A

R
K

IN
G

 S
P
A

C
E

P
A

R
K

IN
G

 S
P
A

C
E

HOOP RACK HD IN GROUND
MOUNTED BIKE RACK DETAIL

NOT TO SCALE

22.5"

36"

2.375" OD

NOTES:
1. BIKE RACK TO BE MANUFACTURED BY DERO BIKE RACKS OR APPROVED EQUAL.
2. INSTALLATION TO BE COMPLETED IN ACCORDANCE WITH MANUFACTURERS SPECIFICATIONS

10"

EMBED BIKE RACK
INTO CONCRETE

WALKWAY (SEE
PLAN FOR EXACT

LOCATION)

STEEL SLEEVE
THROUGH

CONCRETE

P
A

R
K

IN
G

 S
P
A

C
E

2.0'2.0'2.0'

ACCESSIBLE PARKING STALL MARKINGS

1
8
' 
M

IN
IM

U
M

8' MINIMUM
8' MINIMUM

(9' PREFERRED)

NOT TO SCALE

ADA ACCESSIBLE PARKING
SIGN AND VAN ACCESSIBLE

SUPPLEMENTAL SIGN

4" WIDE, AZURE
BLUE STRIPING

AT 36" SPACING

4" WIDE AZURE
BLUE PAINT STRIPE

PAINTED 4" AZURE BLUE
SYMBOL OF ACCESSIBILITY

36" W X 36" H NO
PARKING

12" HIGH PAINTED
'NO PARKING'

LETTERING

FACE AND TOP OF CURB AT ADA SPACES
AND AISLES TO BE PAINTED YELLOW

NOTES:
1. SEE SITE PLAN FOR EXACT SIGN

LOCATIONS.
2. PARKING STALL MARKINGS ARE TO

BE MEASURED FROM CENTER OF
MARKING TO CENTER OF MARKING.

NO OUTLET

DEAD END
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FLUSH CURB

CURB FLARE CURB FLARE

3' MINIMUM
CLEARANCE

RAMP
1:12 MAXIMUM

SLOPE

WALKWAY

LANDING
1:50 MAXIMUM

SLOPE

CURB RAMP WITH FLARES DETAIL
NOT TO SCALE

NOTES:
1. CROSS SLOPE ON RAMP SHALL NOT EXCEED 1:50 SLOPE.
2. WHERE A 60" X 60" LANDING EXISTS AT THE TOP OF RAMP, RAMP FLARE SHALL NOT EXCEED 1:10 SLOPE.

WHERE LANDING IS NOT PROVIDED RAMP FLARE SHALL NOT EXCEED 1:12 SLOPE.
3. A FLUSH CURB SHALL HAVE A MINIMUM WIDTH OF 36". SEE PLAN FOR EXACT WIDTH.
4. RAMP  SHALL HAVE A MAXIMUM RISE OF 6" WITHOUT A HANDRAIL.

WALKWAY

5

9

6 7

10

8

FLUSH CURB DIMENSIONS

A B C

72" 6" 12"

60" 5" 13"

48" 4" 14"

36" 3" 15"

FLUSH CURB DETAIL
NOT TO SCALE

ELEVATION SECTION
A-A

C

B (MAXIMUM)

18" CURB
BELOW

PAVEMENT

A A

6"

18"

0"
(FLUSH)

TOP OF CURB FINAL PAVEMENT GRADE

SEE PLAN

TOP OF
PAVEMENT

A

A

1 2 3 4

8" ASSUMED POLE DIAMETER
24" FOUNDATION DIAMETER

6'-6" FOUNDATION DEPTH
#3 REINFORCING TIES AT 12" C-C

(6) #5 VERTICAL REINFORCEMENT BARS

22' LIGHT POLE

25' MOUNTING HEIGHT

F
O

U
N

D
A

T
IO

N
 D

E
P
T

H
M

O
U

N
T

IN
G

 H
E
IG

H
T

2' MIN.

3" CLEAR COVER
FOR ALL REBAR

LIGHT POLE INSTALLATION DETAIL
NOT TO SCALE

NOTES:
1. MINIMUM SOIL BEARING PRESSURE OF 1500 PSF, SOIL FRICTION ANGLE OF 30 DEGREES, AND SOIL DRY UNIT WEIGHT OF

120 PCF SHALL BE CONFIRMED IN THE FIELD BY A QUALIFIED PROFESSIONAL.
2. CAST-IN-PLACE CONCRETE SHALL BE CONSOLIDATED USING VIBRATOR.
3. ALL REBAR TO BE NEW GRADE 60 STEEL.
4. PRE-CAST PIERS ACCEPTABLE UPON WRITTEN APPROVAL OF SHOP DRAWING BY ENGINEER.
5. CONCRETE TO BE INSTALLED A MINIMUM OF 7 DAYS PRIOR TO INSTALLING LIGHT POLE.  POURED CONCRETE MIX

REQUIRED TO OBTAIN 80% OF DESIGN STRENGTH PRIOR TO INSTALLING LIGHT POLE.
6. CONCRETE SHALL HAVE A MAXIMUM SLUMP OF 4" (WITHIN 1" TOLERANCE).
7. POLE SHALL BE RATED FOR 10 MPH HIGHER THAN MAXIMUM WIND SPEED 33FT ABOVE GROUND FOR THE AREA BASED

ON ANSI/ASCE 7-93.
8. POUR TO BE TERMINATED AT A FORM.
9. WORK SHALL CONFORM TO ACI BEST PRACTICES FOR APPROPRIATE TEMPERATURE AND WEATHER CONDITIONS.
10. CONTRACTOR TO TEMPORARILY SUPPORT ADJACENT SOIL AND STRUCTURES DURING EXCAVATION IF REQUIRED.

MOUNTING ARM BY
LIGHTING MANUFACTURER

SEE PLAN FOR NUMBER
AND ORIENTATION

 OF FIXTURES

HANDHOLE WITH
COVER

LIGHT POLE BY LIGHTING
MANUFACTURER

(SEE NOTE 7)

ELECTRIC CONDUIT
STUB UP MINIMUM 12"

ANCHOR BOLTS AND
BASE PLATE BY LIGHTING

MANUFACTURER

1" CHAMFER

HIGH-STRENGTH
NON-SHRINK
GROUT

36"

3 TIES AT
4" C-C

REINFORCEMENT
TIES SPACING
(12" OVERLAP)

VERTICAL
REINFORCEMENT BARS

EQUALLY SPACED

CAST-IN-PLACE
CONCRETE ROUND PIER

FOUNDATION, 3000 PSI
AIR-ENTRAINED

CONCRETE AT 28 DAYS

COMPACTED SUITABLE
BACKFILL TO 95% OPTIMUM
DRY PROCTOR DENSITY IN
LIFTS OF LESS THAN 9" OF
UNCOMPACTED SOIL

FOUNDATION
DIAMETER

LIGHTNING GROUND ROD AND ALL
ELECTRICAL COMPONENTS TO COMPLY
WITH NATIONAL ELECTRIC CODE

LANDSCAPING

36"

CURB OR EDGE

OF PAVEMENT

NOT TO SCALE

PRIVATE WATER MANHOLE COVERS

NOTES:
1. FRAME AND COVER TO BE CAST-IRON

AND SUPPORT MINIMUM H-25 LOADING.
2. ALL JOINTS TO BE WATER-TIGHT.
3. FRAME AND COVER TO BE E.J.I.W. 1040

OR APPROVED EQUIVALENT.

SANITARY SEWER
MANHOLE COVER TO BE LABELED / DEFINED PER

LOCAL COMMUNITY STANDARDS AND
REGULATIONS. PRIVATE MANHOLES SHALL NOT

CONTAIN ANY REFERENCE TO THE CITY OF
TROY.

NOT TO SCALE

PRIVATE SANITARY MANHOLE COVERS

NOTES:
1. FRAME AND COVER TO BE CAST-IRON

AND SUPPORT MINIMUM H-25 LOADING.
2. ALL JOINTS TO BE WATER-TIGHT.
3. FRAME AND COVER TO BE E.J.I.W. 1040

OR APPROVED EQUIVALENT.

WATER
MANHOLE COVER TO BE LABELED / DEFINED PER

LOCAL COMMUNITY STANDARDS AND
REGULATIONS. PRIVATE MANHOLES SHALL NOT

CONTAIN ANY REFERENCE TO THE CITY OF
TROY.

NOT TO SCALE

CITY OF TROY FIRE LANE SIGN DETAIL
NOT TO SCALE

EXISTING GRADE

BACKFILL WITH
SUITABLE EXCAVATED
MATERIAL; MATERIAL
TO BE COMPACTED
THOROUGHLY

PROPOSED CONDUIT

3' PLUS UTILITY DIAMETER

18" (LAWN AREA)
24" (PAVEMENT)

WARNING TAPE WITH METALLIC
LOCATOR STRIP TO BE INSTALLED

WITH ELECTRIC CONDUIT

ELECTRICAL CONDUIT
TRENCH DETAIL

NOT TO SCALE

CONCRETE CURB AND GUTTER DETAIL

NOTES:
1. CONCRETE SHALL BE 3500 PSI AT 28 DAYS, AIR-ENTRAINED.
2. TRANSVERSE EXPANSION JOINTS SHALL BE PROVIDED AT 20 FOOT INTERVALS WITH PRE-MOLDED,

BITUMINOUS JOINT FILLER, RECESSED 14" FROM SURFACE.
3. HALF DEPTH CONTRACTION JOINTS SHALL BE PROVIDED AT 10 FOOT INTERVALS.
4. 14" CURB DEPTH SHALL BE MAINTAINED AT DEPRESSED OR FLUSH CURBED AREAS.

PITCH-IN CURB PITCH-OUT CURB

R=2"

R=2"

R=2"

R=2" 14"

5 1/2"

SEE
PLAN

14"

SEE
PLAN

EXPANSION JOINT WHERE ABUTTING
CONCRETE SIDEWALK.  GRADE OF

SIDEWALK OR ADJACENT LANDSCAPE
AREA SHALL MEET TOP OF CURB.

5 1/2"

5"

4"

5"

4"

4"

4"

APPROVED
COMPACTED
SUBGRADE

APPROVED
COMPACTED
SUBGRADE

18" 18"

#4 BARS
#4 BARS

NOT TO SCALE

CONCRETE CURB DETAIL

NOTES:
1. CONCRETE SHALL BE 3500 PSI AT 28 DAYS, AIR-ENTRAINED.
2. TRANSVERSE EXPANSION JOINTS SHALL BE PROVIDED AT 20 FOOT INTERVALS WITH PRE-MOLDED,

BITUMINOUS JOINT FILLER, RECESSED 14" FROM SURFACE.
3. HALF DEPTH CONTRACTION JOINTS SHALL BE PROVIDED AT 10 FOOT INTERVALS.
4. 18" CURB DEPTH SHALL BE MAINTAINED AT DEPRESSED OR FLUSH CURBED AREAS.

18"

6"

8"

SEE
PLAN

EXPANSION JOINT WHERE ABUTTING
CONCRETE SIDEWALK.  GRADE OF
SIDEWALK OR ADJACENT LANDSCAPE
AREA SHALL MEET TOP OF CURB.

1
2" PREFORMED JOINT FILLER SHALL BE

INSTALLED BETWEEN CURB AND
NON-BITUMINOUS PAVEMENT OR
NON-BITUMINOUS BASE COURSE

APPROVED COMPACTED
SUBGRADE

FULL DEPTH PAVEMENT
(SEE DETAIL)

R=1"

HOT TAR SEAL

X X X X X X X X X X

X

X
X

6" X 6" GRID, W2.9 X W2.9
WELDED WIRE MESH

MONOLITHIC CONCRETE CURB DETAIL
NOT TO SCALE

NOTES:

1. MAXIMUM CROSS SLOPE SHALL BE  14" PER FOOT.

2. 1
4" EXPANSION JOINTS SHALL BE PROVIDED AT 12' INTERVALS WITH PRE-MOLDED,

BITUMINOUS JOINT FILLER, RECESSED 14" FROM THE SURFACE.

3. 1" DEEP BY  14" WIDE, TOOLED CONTRACTION JOINTS SHALL BE PROVIDED AT 4'  INTERVALS.

WIDTH (SEE PLAN)

APPROVED COMPACTED
SUBGRADE

4" THICK, AIR ENTRAINED
CONCRETE 4,000 PSI AT 28
DAYS

4" THICK, APPROVED
CLEAN CRUSHED STONE

1
4" RADIUS

SEE
PLAN

10"
1
2" PREFORMED JOINT FILLER SHALL

BE INSTALLED BETWEEN CURB AND
NON-BITUMINOUS PAVEMENT OR
NON-BITUMINOUS BASE COURSE

FULL DEPTH PAVEMENT
(SEE DETAIL)

HOT TAR SEAL

18"
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STONEFIELD 

stonefieldeng.com 

607 Shelby Street, suite 200, Detroit, mi 48226   248.247.1115 t. 201.340.4472 f.   

November 16, 2022 
 
 
R. Brent Savidant, AICP 
Community Development Director 
City of Troy  
500 W. Big Beaver Road 
Troy, MI 48084 
 
RE: Preliminary Site Plan & Special Use Review 
 Proposed Multi-Family Apartments 

Parcel ID: 20-28-101-003 
2690 Crooks Road 
City of Troy, Oakland County, Michigan 

 
 
Brent: 
 
Our office is submitting documents on behalf of the Applicant to address the outstanding conditions contained within 
Carlisle Wortman’s review letter, dated November 7, 2022. Please find the following items enclosed: 
 

ITEM DESCRIPTION DATED COPIES PREPARED BY 

Site Development Plans 11-16-2022 2 Stonefield Engineering & Design 

Architectural Plans Building A 10-11-2022 2 Biddison Architecture 

Architectural Plans Building B 10-11-2022 2 Biddison Architecture 

Response to Traffic Comments 11-16-2022 1 Stonefield Engineering & Design 

Architectural Design Narrative  2 Biddison Architecture 

Parking Study 11-16-2022 2 Fleis & Vandenbrink 

 

The following is an itemized response to the comments contained within the Preliminary Site Plan and 
Special Use Review Letter dated November 7, 2022. For the sake of brevity, any comments that are 
statements of fact or have been previously addressed are not included in the response below: 
 
 

1. Increase drive-aisle width to at least 26-feet 
 
The drive-aisle widths have been widened to accommodate fire access on Sheet C-3 of the Site 
Development Plans.  

 
2. Review and revise circulation based on OHMs comments.  

 
Noted. 

 
 
 
 



STONEFIELD 
Preliminary Site Plan & Special Use Review Response Letter 

Proposed Multi-Family Apartments  
Troy, Michigan 

November 16, 2022 
 

Page | 2  

3. Confirm existing screening of trash enclosure. 
 

The existing trash enclosure screening shall remain as-is. The plans have noted a new gate will 
be added on Sheet C-3 of the Site Development Plans.  

 
4. Confirm building lighting. 

 
There are no proposed building mounted light fixtures.  
 

5. Provide a 3-D model of the buildings and site context.  
 

The 3D model will be submitted under separate cover.  
 

6. Description of architectural intent and how materials and architecture relate to other buildings in area.  
 
The design narrative has been included in this submission. 

 
7. Transparency calculations.  

 
The new building does not abut the public roadway and is residential in nature, transparency 
requirements should not be applicable to this building.  
 

8. Verify unit numbers. 
 

The number of units has been confirmed to be 156 units on Sheet C-3 of the Site Development 
Plans.  

 
9. Provide a shared parking agreement to the satisfaction of the City Attorney. 

 
The properties are owned by the same parent entity, no shared parking agreement should be 
necessary.    

 
 

 
 
Should you have any questions regarding the submission items or responses above please do not hesitate to contact 
our office. 
Best regards, 

  

Eric Williams, PE Kevin Heffernan, PE 
ewilliams@stonefieldeng.com kheffernan@stonefieldeng.com  
Stonefield Engineering and Design, LLC  Stonefield Engineering and Design, LLC 
 
V:\M\2019\M-19301.01-AF Jonna-Big Beaver Road & Crooks Road, Troy, MI\Correspondence\Outgoing\City or Township\2022-11-10_Preliminary Site Plan & Special Use Review 
Response Letter.docx 
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Design Impact: 
 
 

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

 Response #1.   We feel the development will have a lasting positive impact on the Troy 
community, by taking an vacant 4 story office building and vast parking lot into a vibrant 
residential community.  The overall, scale, high quality of design, materials, construction, 
will bring a balanced composition to the development, which will enhance and compliment 
the overall surrounding area both in its compatible uses, aesthetics and connection to the 
community at large. 
  

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

Response #2.  The design, materials and detailing will be complimentary throughout the 
development with colors and detail materials added to the existing office building again 
used on the new structure to create a campus environment.  Metal canopies, vertical and 
horizontal metal details designate the building entries and accent the design aesthetic. 
The second building will use brick and masonry materials along with metal accents and 
balcony elements common to both buildings.   
 

c. Develop buildings with creativity that includes balanced compositions and forms. 
Response #3.  The design of the two buildings while different will blend together through 
the use of common materials and design features. 
  

d. Design roofs that are appropriate to the architectural style of the building and 
create an appropriate visual exterior mass of the building given the context of the 
site. 

Response #4.  The design of the existing office building roof is flat and the second 
building will be flat as well at a slightly higher level with the 5th floor.  This will be 
consistent with the surrounding sites and the proposed Kelly development to the north. 
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e. For commercial buildings, incorporate clearly defined, highly visible customer 
entrances using features such as canopies, porticos, arcades, arches, wing 
walls, ground plane elements, and/or landscape planters. 

Response #5.  The design of the existing office building two story entry will remain The 
building entry for the second building will incorporate a long horizontal metal canopy  
attached to a larger vertical building element, both appropriate to the context, activity 
and scale of each building.   
  

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

Response #6.  Both buildings will have outdoor patio seating and possibilities for 
artwork, sculpture and benches.  The existing office building has extensive green space 
surrounding it providing the potential for many outdoor activities for the new residential 
occupants.   
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PROPOSED RENOVATION FOR:

Lindsey Centre
Redevelopment

2690 Crooks Road

Troy, Michigan

SITE PLAN 10.11.22

Building A
1st FLOOR PLAN
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SAFETY GLAZING MUST HAVE

PERMANENT IDENTIFICATION IN

ACCORDANCE WITH SECTION

2406.1.1 OF THE 2015 MICHIGAN

BUILDING CODE.

ALL ENTRANCE AND EXIT

DOORS HAVE BARRIER FREE

ACCESSIBILITY.

INTERIOR FINISHES IN EXIT ACCESS

CORRIDORS, OTHER EXITWAYS, ROOMS, AND

ENCLOSED SPACES IN USE GROUPS "B" AND

"S" IN SPRINKLED BUILDINGS ARE REQUIRED

TO HAVE AT LEAST A CLASS C: FLAME

SPREAD 76-200; SMOKE DEVELOPED 0-450;

RATING AS LISTED IN TABLE 803.4 OF THE 2015

MICHIGAN BUILDING CODE.

ALL INTERIOR  PARTITION

WALLS  TO BE PAINTED  GYP.

BD. ON STUD FRAMING /

FURRING

ALL SILLS TO BE CLEAR

ANNO. BREAKMETAL ALUM.

PROVIDE

ALL OFFICE  FURNITURE &  EQUIPMENT TO

BE PROVIDED BY TENANT- SHOWN FOR

LAYOUT PURPOSES ONLY. TO COMPLY WITH

ADA REQUIREMENTS, A MINIMUM OF 5%, BUT

NOT LESS THAN (1) OF THE LUNCHROOM

TABLES AND EMPLOYEE WORKSTATIONS

(CUBICLES) SHALL BE ACCESSIBLE.

ACCESSIBLE TABLE AND WORKSTATION

TOPS  SHALL BE 28" MIN. TO 34" MAX. A.F.F.

KNEE AND TOE CLEARANCES AS FOLLOWS

SHALL ALSO APPLY- TOE: 9" MIN. HIGH, 17"

MIN. TO 25" MAX. DEPTH, AND 30" MIN. WIDE.

KNEE: 27" MIN. HIGH, 11" DEEP @ 9" HIGH TO

8" DEEP @ 27" HIGH, AND 30" MIN. WIDE.
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VERT.
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ADA

TYPE 2A FIRE EXTINGUISHERS SHALL BE

PROVIDED AND SPACED A MAX. OF 75'

APART PER SECTION 906.1 OF THE 2015

INTERNATIONAL FIRE CODE AND / OR BY

THE DIRECTION OF THE FIRE MARSHAL.

FIRE EXTINGUISHER NOTE:

DENOTES FIRE EXTINGUISHER

NOTE:

CONFIRM SIZES OF ALL APPLIANCES

WITH TENANT AND/OR OWNER PRIOR

TO ORDERING CABINETS.

ALL GYP. BD. AT WET WALL

LOCATIONS AND TOILET ROOM

INTERIORS SHALL BE GREEN

BOARD

ALL APPLIANCES TO BE PROVIDED TO COMPLY WITH ADA

REQUIREMENTS, DISHWASHERS MUST FIT UNDER A 34" HIGH (32-

1/4" CLEAR UNDER) COUNTERTOP, FULL HT. REFRIGERATORS MUST

BE A SIDE-BY-SIDE OR BOTTOM FREEZER UNIT, AND ALL

MICROWAVE CONTROLS TO BE NO HIGHER THAN 46" A.F.F. TO

MEET OBSTRUCTED HIGH SIDE REACH REQUIREMENTS.

SAFETY GLAZING MUST HAVE

PERMANENT IDENTIFICATION IN

ACCORDANCE WITH SECTION

2406.1.1 OF THE 2015 MICHIGAN

BUILDING CODE.

ALL ENTRANCE AND EXIT

DOORS HAVE BARRIER FREE

ACCESSIBILITY.

INTERIOR FINISHES IN EXIT ACCESS

CORRIDORS, OTHER EXITWAYS, ROOMS, AND

ENCLOSED SPACES IN USE GROUPS "B" AND

"S" IN SPRINKLED BUILDINGS ARE REQUIRED

TO HAVE AT LEAST A CLASS C: FLAME

SPREAD 76-200; SMOKE DEVELOPED 0-450;

RATING AS LISTED IN TABLE 803.4 OF THE 2015

MICHIGAN BUILDING CODE.

ALL INTERIOR  PARTITION

WALLS  TO BE PAINTED  GYP.

BD. ON STUD FRAMING /

FURRING

ALL SILLS TO BE CLEAR

ANNO. BREAKMETAL ALUM.

PROVIDE

ALL OFFICE  FURNITURE &  EQUIPMENT TO

BE PROVIDED BY TENANT- SHOWN FOR

LAYOUT PURPOSES ONLY. TO COMPLY WITH

ADA REQUIREMENTS, A MINIMUM OF 5%, BUT

NOT LESS THAN (1) OF THE LUNCHROOM

TABLES AND EMPLOYEE WORKSTATIONS

(CUBICLES) SHALL BE ACCESSIBLE.

ACCESSIBLE TABLE AND WORKSTATION

TOPS  SHALL BE 28" MIN. TO 34" MAX. A.F.F.

KNEE AND TOE CLEARANCES AS FOLLOWS

SHALL ALSO APPLY- TOE: 9" MIN. HIGH, 17"

MIN. TO 25" MAX. DEPTH, AND 30" MIN. WIDE.

KNEE: 27" MIN. HIGH, 11" DEEP @ 9" HIGH TO

8" DEEP @ 27" HIGH, AND 30" MIN. WIDE.
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SCALE: 3/32"=1'-0"
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DATE: December 7, 2022 
 
TO: Planning Commission 
 
FROM: R. Brent Savidant, Community Development Director 
 
SUBJECT: PRELIMINARY SITE PLAN REVIEW (File Number SP JPLN2022-0023) – Proposed 

5920 Livernois Office Building, East side of Livernois, South of Square Lake (PIN 88-
20-10-101-018), Section 10, Currently Zoned O (Office) District. 

 
The petitioner Eureka Building Co. submitted a Preliminary Site Plan application for a proposed 
office building at 5920 Livernois. A two-story, 2,531 square foot building is proposed for the 14,641 
square foot site. The site is currently vacant.  
 
The Planning Commission is responsible for granting Preliminary Site Plan approval for this item.  
 
The attached report prepared by Carlisle/Wortman Associates, Inc. (CWA), the City’s Planning 
Consultant, summarizes the project. CWA prepared the report with input from various City 
departments including Planning, Engineering, Public Works and Fire. City Management supports 
the findings of fact contained in the report and the recommendations included therein. 
 
 
Attachments: 

1. Maps 
2. Report prepared by Carlisle/Wortman Associates, Inc. 
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PROPOSED RESOLUTION 
 
 
PRELIMINARY SITE PLAN REVIEW (File Number SP JPLN2022-0023) – Proposed 5920 
Livernois Office Building, East side of Livernois, South of Square Lake (PIN 88-20-10-101-018), 
Section 10, Currently Zoned O (Office) District. 
 
Resolution # PC-2022-13- 
Moved by: 
Seconded by: 
 
RESOLVED, That Preliminary Site Plan Approval, pursuant to Article 8 of the Zoning 
Ordinance, as requested for the proposed office building located on the east side of Livernois, 
south of Square Lake (5920 Livernois), Section 21, within the O (Office) District, be granted, 
subject to applicant the following: 
 

1. The second story shall remain storage for the first-floor use and shall not be used for 
purposes that require parking. 

2. The loading space is not required due to the proposed office use. 
3. Allowance for parking lot trees outside of parking lot. 

  
 ) or 
 
(denied, for the following reasons:  ) or 
 
(postponed, for the following reasons:  ) 
 
 
Yes: 
No: 
 
MOTION CARRIED/FAILED 
 
G:\SITE PLANS\SP JPLN2022-0023 5920 LIVERNOIS OFFICE BUILDING\Proposed PC Resolution 12 13 2022.doc 



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

data are hereby notified that the source information represented should be consulted for verification.
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Date:     November 29, 2022 

December 8, 2022 

 
Preliminary Site Plan Review 

For 
City of Troy, Michigan 

 
 

 
Applicant:  Eureka Building Company   
 
Project Name: Cutting and Livernois Office Building  
 
Location: Southeast corner of Livernois Road and Cutting Boulevard 
 
Plan Date: December 1, 2022 
 
Current Zoning: O, Office  
 
Action Requested: Preliminary Site Plan Review 
  
 

PROJECT AND SITE DESCRIPTION 
 
The applicant is proposing a 5,000 sq.ft office building, on the 0.34 acre site located at the 
southeast corner of Livernois Road and Cutting Boulevard.  The site is currently vacant.  There is 
no direct access off Livernois Road and access will be via Cutting Boulevard.  The first floor of the 
building is proposed for general office use, the second floor for storage.   
 
The site is zoned O, Office, and a office building is a permitted use.    The site is adjacent to single-
family uses to the south and east, a townhome development across Livernois, and a medical 
office across Cutting Boulevard.  
 

Table 1. – Adjacent Zoning/Land Use 
 

Direction Zoning Use 
North NN, Neighborhood Node  Medical Office 
South R1-B  Single-Family Residential  
East R1-B Single-Family Residential 
West NN, Neighborhood Node Townhouse Development 
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BUILDING ORIENTATION AND OVERALL SITE LAYOUT 

 
The applicant has placed the building at the hard corner of Cutting Boulevard and Livernois Road.  
Parking is located to the side and rear of the building.   
 
Items to be Addressed:  None  
 
SITE ACCESS and CIRCULATION 

 
Access to the site is provided off Cutting Boulevard.  Access and circulation are sufficient.   
 
Items to be Addressed: None 
 

AREA, WIDTH, HEIGHT, SETBACKS 
 
O, Office zoning district regulations are set forth in section 4.16: 
 

 
Due to the required 50-foot residential setback, the applicant has placed the building in the 
only location that would not require a variance.   
 
Items to be Addressed:    None 
 
 
 
 
 
 
 
 
 

  Required / 
Allowed  Provided Compliance 

Front (Livernois) 10-foot setback 10 feet  Complies 

Front (Cutting) 10-foot setback 10 feet  Complies  

Side 20-foot setback 50 feet Complies 

Rear 30- foot minimum + 30 feet Complies 

Single-family residential 
district setback 

50-foot minimum 50-foot (south) 
+ 50-foot (east) 

Complies  

Building Height Minimum 2-stories, 36 
feet 

1-story Complies 
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PARKING 
 
Section 13.06.G of the Zoning Ordinance requires:  
 

 Required Provided 
General Office : 1 space per 200 
sq/ft 

 2,531 seats / 300 = 9 14 spaces 

   
Barrier Free 1 space 1 space 
Bicycle parking 2 2 
Loading 1 0 
Total 9 spaces + 2 bicycle 14 spaces + bicycle 

 
The applicant has noted that the upper floor is solely for the use of storage.  Based solely on 
parking requirements for the first-floor use, the applicant has overparked the site; however the 
proposed second story is indicated as storage.  If the storage is associated for uses on the first 
floor, no additional parking is necessary.  If the second floor is converted to useable and 
functional space, the site is under parked.  A condition of approval should note that the second 
story shall remain storage for the first-floor use.  
 
The applicant has not provided a loading space.  The Planning Commission may waive the loading 
space requirement if the applicant can justify to the satisfaction of the Commission that a loading 
space is not necessary.   
 
Items to be Addressed:  1). Provide evidence to the satisfaction of the Planning Commission that 
a loading space is not necessary; and 2). Condition that second story shall remain storage for the 
first-floor use.  
 
 

LANDSCAPING 
 
Applicant has submitted a landscape plan: 
 

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

Livernois: 88 feet 
= 3 trees 
 
Cutting: 162 feet 
= 6 trees 
  

Livernois: 88 
feet = 3 trees 
 
Cutting: 162 feet 
= 6 trees 

Complies    

Site landscaping:  
A minimum of twenty (20%) of the site 
area shall be comprised of landscape 
material. Up to twenty-five percent 

20%  +20%  Complies  
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(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. 

Interior Parking Lot Landscaping: 1 tree 
for every 8 spaces.  

17 spaces = 18 
trees 

2 trees Complies but 
trees located 
outside of 
parking lot 

Screening Between Land Uses Alternative 2 or 3 
and/or wall. 
 
One (1) tree per 
ten (10) lineal 
feet.  
 

59 evergreen 
trees  

Complies  

Tree Protection: Section 13.07 Not Applicable  Not Applicable Not Applicable 
 
Trash Enclosure: 
 
The applicant has provided a trash enclosure and screened with masonry wall.  
 
Items to be Addressed:  Planning Commission to discuss parking lot trees outside of parking lot  
 
FLOOR PLAN AND ELEVATIONS 

 
The applicant has submitted floor plans and perspectives.    The proposed materials are brick and 
stone.  The color scheme is grey and white.  Planning Commission to consider architectural and 
material details.   
 
Items to be Addressed:  Planning Commission to consider architectural and material details. 
    
LIGHTING 

 
The applicant has provided a lighting and photometric plan.  The applicant is proposing seven (7) 
building mounted lights.  The photometric plan and fixtures comply with ordinance 
requirements.    
 
Items to be Addressed: None 
 
STANDARDS   

 
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. 
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a. Building design shall enhance the character of the surrounding area in relation to 
building and parking placement, landscape and streetscape features, and 
architectural design.    

b. Street fronts shall provide a variety of architectural expression that is appropriate 
in its context and prevents monotony.  

c. Building design shall achieve a compatible transition between areas with different 
height, massing, scale, and architectural style. 

 
2. Development shall incorporate the recognized best architectural building design practices. 

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

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

c. Develop buildings with creativity that includes balanced compositions and forms.  
d. Design roofs that are appropriate to the architectural style of the building and 

create an appropriate visual exterior mass of the building given the context of the 
site.  

e. For commercial buildings, incorporate clearly defined, highly visible customer 
entrances using features such as canopies, porticos, arcades, arches, wing walls, 
ground plane elements, and/or landscape planters.  

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

3. Enhance the character, environment and safety for pedestrians and motorists. 
a. Provide elements that define the street and the pedestrian realm.  
b. Create a connection between the public right of way and ground floor activities.  
c. Create a safe environment by employing design features to reduce vehicular and 

pedestrian conflict, while not sacrificing design excellence.  
d. Enhance the pedestrian realm by framing the sidewalk area with trees, awnings, 

and other features.  
e.  Improve safety for pedestrians through site design measures. 

 
 
SUMMARY 

 
As part of the Planning Commission discussion, deliberation shall include:  
 

1. Condition that second story shall remain storage for the first-floor use 
2. Allowance of loading space waiver 
3. Allowance for parking lot trees outside of parking lot 
4. Architectural and material details 
5. Compliance with Site Plan standards set forth in Section 8.06 
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LEGAL DESCRIPTION:

PARCEL ID 20-10-101-018

Land in the City of Troy, Oakland County, Michigan, described as follows:

T2N, R11E, SEC 10 TROY SUB LOTS 1 & 2 EXC W 40.70 FT

BENCHMARKS:

BM #300

ARROW W/DIMPLE ON A HYDRANT LOCATED   ON THE SOUTH SIDE OF

CUTTING BLVD., APPROX. 189' EAST FROM THE CENTERLINE OF

LIVERNOIS ROAD.

ELEV. - 747.86

BM #301

ARROW W/DIMPLE ON A HYDRANT LOCATED ON THE EAST SIDE OF

LIVERNOIS ROAD, APPROX. 138' SOUTH FROM THE CENTERLINE OF

CUTTING BLVD.

ELEV. - 745.70

REFERENCE DRAWINGS:

CABLE AT&T MAP A1, DATED 08/24/2022

COMCAST MAP, EMAIL DATED 08/26/2022

GAS CONSUMERS ENERGY MAP 02-61-10-2, 

DATED 08/01/22

WATER MAIN CITY OF TROY GIS MAPS, DATED 08/29/2022 &

09/01/2022

SANITARY SEWER CITY OF TROY GIS MAPS, DATED 08/29/2022 &

09/01/2022

STORM SEWER CITY OF TROY GIS MAPS, DATED 08/29/2022 &

09/01/2022

ELECTRIC HAVE NOT RECEIVED MAPS AS OF 09/01/2022

EX. OH. ELEC, POLE & GUY WIRE

EX. U.G. CABLE TV & PEDESTAL

EX. U.G. COMMUNICATION LINE, PEDESTAL & MANHOLE

EX. U.G. ELEC,MANHOLE, METER & HANDHOLE

EX. GAS LINE

EX. GAS VALVE & GAS LINE MARKER

EX. TRANSFORMER & IRRIGATION VALVE

EX. WATER MAIN

EX. HYDRANT, GATE VALVE & POST INDICATOR VALVE

EX. WATER VALVE BOX & SHUTOFF

EX. SANITARY SEWER

EX. SANITARY CLEANOUT & MANHOLE

EX. COMBINED SEWER MANHOLE

EX. STORM SEWER

EX. CLEANOUT & MANHOLE

EX. SQUARE, ROUND, & BEEHIVE CATCH BASIN

EX. YARD DRAIN & ROOF DRAIN

EX. UNIDENTIFIED STRUCTURE

EX. MAILBOX, SIGN & LIGHTPOLE

EX. FENCE

EX. GUARD RAIL

EX. SPOT ELEVATION

EX. CONTOUR

EX. WETLAND

IRON FOUND / SET

NAIL FOUND / NAIL & CAP SET

BRASS PLUG SET

MONUMENT FOUND / SET

SECTION CORNER FOUND

RECORDED / MEASURED / CALCULATED

LEGEND:

FLOODPLAIN NOTE:

BY GRAPHICAL PLOTTING, SITE IS WITHIN ZONE 'X', AN

AREA DETERMINED TO BE OUTSIDE OF THE 0.2% ANNUAL

CHANCE FLOODPLAIN, PER FLOOD INSURANCE RATE MAP

NUMBER 26125C0532F, DATED SEPTEMBER 29. 2006.
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CAUTION!!

THE LOCATIONS AND ELEVATIONS OF EXISTING UNDERGROUND

UTILITIES AS SHOWN ON THIS DRAWING ARE ONLY

APPROXIMATE.  NO GUARANTEE IS EITHER EXPRESSED OR

IMPLIED AS TO THE COMPLETENESS OR ACCURACY THEREOF.

THE CONTRACTOR SHALL BE EXCLUSIVELY RESPONSIBLE FOR

DETERMINING THE EXACT UTILITY LOCATIONS AND ELEVATIONS

PRIOR TO THE START OF CONSTRUCTION.
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CUTTING BLVD.

W. SQUARE LAKE ROAD

PRELIMINARY

SITE PLAN

SIDEWALK RAMP LEGEND:

SIDEWALK RAMP 'TYPE R'

SIDEWALK RAMP 'TYPE P'

REFER TO LATEST MDOT R-28

STANDARD RAMP AND DETECTABLE

WARNING DETAILS

SITE DATA TABLE:

SITE AREA: 0.34 ACRES (14,641 SF.) NET AND GROSS

ZONING: OFFICE BUILDING DISTRICT

PROPOSED USE: MEDICAL (2,531 SF)

BUILDING INFORMATION:

MAXIMUM ALLOWABLE BUILDING HEIGHT = 36 FT. (3 STORIES)

PROPOSED BUILDING HEIGHT = 2 STORY

BUILDING LOT COVERAGE = 17.3%

SETBACK REQUIREMENTS: REQUIRED: PROPOSED:

FRONT (NORTH) 10' 10.00

SIDE (EAST) 20' 62.02'

FRONT (WEST) 10' 10.00'

REAR (SOUTH) 30' 50.06'

PARKING CALCULATIONS:

OFFICE = 1 SPACE PER 300 SF.

TOTAL OFFICE PARKING REQUIRED = 2,531/300 = 8.44 OR 9 SPACES

TOTAL REQUIRED PARKING = 9 SPACES

TOTAL PROPOSED PARKING SPACES = 14 SPACES INC. 1 H/C SPACES

BICYCLE PARKING:

TOTAL  REQUIRED = 2 SPACES

TOTAL PROVIDED =2 SPACES

OPEN SPACE:

MINIMUM OPEN SPACE REQUIRED = 30%

PROVIDED OPEN SPACE = 82.7%

SITE SOILS INFORMATION:

ACCORDING TO THE USDA NATURAL RESOURCES CONSERVATION SERVICE

WEB SOIL SURVEY FOR OAKLAND COUNTY, THE SITE CONSISTS OF THE

FOLLOWING SOIL TYPES:

SHEBEON-URBAN LAND COMPLEX, 0 TO 4 PERCENT SLOPES

GENERAL NOTES:

THESE NOTES APPLY TO ALL CONSTRUCTION ACTIVITIES ON THIS PROJECT.

1. ALL DIMENSIONS SHOWN ARE TO BACK OF CURB, FACE OF SIDEWALK, OUTSIDE FACE

OF BUILDING, PROPERTY LINE, CENTER OF MANHOLE/CATCH BASIN OR CENTERLINE OF

PIPE UNLESS OTHERWISE NOTED.

2. 'NO PARKING-FIRE LANE' SIGNS SHALL BE POSTED ALONG ALL FIRE LANES AT 100 FOOT

INTERVALS OR AS DIRECTED BY THE FIRE OFFICIAL.

3. REFER TO NOTES & DETAILS SHEET FOR ON-SITE PAVING DETAILS.

4. REFER TO NOTES & DETAILS SHEET FOR ON-SITE SIDEWALK RAMP DETAILS

CONCRETE PAVEMENT

ASPHALT PAVEMENT

GRAVEL

WETLAND

CONCRETE CURB AND GUTTER

REVERSE GUTTER PAN

SETBACK LINE

SIGN

LIGHTPOLE

FENCE

GUARD RAIL

STD

DUTY

HEAVY

DUTY

R.O.W.

ONLY

STD

DUTY

HEAVY

DUTY

DEEP

STRENGTH

LEGEND:

C-3.0
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CUTTING BLVD.

W. SQUARE LAKE ROAD

PRELIMINARY

GRADING PLAN

GRADING LEGEND:

ABBREVIATIONS

T/C = TOP OF CURB G = GUTTER GRADE

T/P = TOP OF PAVEMENT F.G. = FINISH GRADE

T/S = TOP OF SIDEWALK RIM = RIM ELEVATION

T/W = TOP OF WALL B/W = BOTTOM OF WALL

REFER TO GRADING NOTES ON SHEET C-9.0

EXISTING SPOT ELEVATION

PROPOSED SPOT ELEVATION:

TYPICALLY TOP OF PAVEMENT

IN PAVED AREAS, GUTTER GRADE

IN CURB LINES.

EXISTING CONTOUR

PROPOSED CONTOUR

PROPOSED REVERSE GUTTER PAN

PROPOSED RIDGE LINE

PROPOSED SWALE/DITCH

RETAINING WALL NOTE:

TOP OF WALL (T/W) AND BOTTOM OF WALL (B/W) GRADES ARE

THE FINISH GRADE AT THE TOP AND BOTTOM OF THE RETAINING

WALL, NOT ACTUAL TOP AND BOTTOM OF THE WALL STRUCTURE.

EARTHWORK BALANCING NOTE:

THE CONTRACTOR SHALL BE RESPONSIBLE FOR IMPORTING OR

EXPORTING ALL MATERIALS AS REQUIRED TO PROPERLY GRADE

THIS PROJECT TO THE FINISHED ELEVATIONS SHOWN ON THE

APPROVED PLANS. THE CONTRACTOR SHALL MAKE THEIR OWN

DETERMINATION OF CUT AND FILL QUANTITIES AND ALLOW FOR

REMOVAL OF EXCESS OR IMPORTATION OF ADDITIONAL

MATERIAL AT NO ADDITIONAL COST TO THE OWNER.

C-4.0

BENCHMARKS:

(ENTER DATUM HERE)

BM #300 (REMOVED DURING CONTRUCTION)

ARROW W/DIMPLE ON A HYDRANT LOCATED   ON THE SOUTH SIDE OF

CUTTING BLVD., APPROX. 189' EAST FROM THE CENTERLINE OF

LIVERNOIS ROAD.

ELEV. - 747.86

BM #301

ARROW W/DIMPLE ON A HYDRANT LOCATED ON THE EAST SIDE OF

LIVERNOIS ROAD, APPROX. 138' SOUTH FROM THE CENTERLINE OF

CUTTING BLVD.

ELEV. - 745.70

SIDEWALK RAMP LEGEND:

SIDEWALK RAMP 'TYPE R'

SIDEWALK RAMP 'TYPE P'

REFER TO LATEST MDOT R-28

STANDARD RAMP AND DETECTABLE

WARNING DETAILS
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CUTTING BLVD.

W. SQUARE LAKE ROAD

PRELIMINARY

UTILITY PLAN

STORM SEWER QUANTITIES:

4" HDPE UNDERDRAIN WITH SOCK 40 LF

8" PVC ASCH 40 12 LF

12" RCP CL-IV PIPE 135 LF

4' DIA. CATCH BASIN 2 EA.

4' DIA. MANHOLE 2 EA.

6' DIA. OUTLET CONTROL STRUCTURE 1 EA.

CONSTRUCT MH OVER EXISTING LINE 1 EA.

PUMP STATION 1 EA.

(WATER TREATMENT UNIT) 1 EA.

SANITARY SEWER QUANTITIES:

6" PVC SDR 23.5 PIPE 25 LF

8" PVC TRUSS PIPE 78 LF

4' DIA. MANHOLE 2 EA.

CONSTRUCT MH OVER EXISTING LINE 1 EA.

WATER MAIN QUANTITIES:

2" COPPER 'K' WATER LEAD 20 LF

6" D.I.W.M. CLASS 54 25 LF

2" VALVE AND BOX 1 EA.

8"x6" T.S.V. AND WELL 1 EA.

HYDRANT ASSEMBLY 1 EA.

NOTE:

CONTRACTOR TO VERIFY ALL QUANTITIES. ANY

DEVIATIONS TO THE PLAN QUANTITIES SHALL BE

BROUGHT TO THE ATTENTION OF PEA GROUP FOR

VERIFICATION, PRIOR TO BIDDING.

PREMIUM TRENCH BACKFILL NOTE:

ALL UTILITIES UNDER PAVEMENT OR WITHIN 3' OF

THE EDGE OF PAVEMENT (OR WITHIN THE 45° LINE

OF INFLUENCE OF PAVEMENT) SHALL HAVE

M.D.O.T. CLASS II GRANULAR BACKFILL

COMPACTED TO 95% MAX. DRY DENSITY (ASTM

D-1557).

REFER TO:

UTILITY NOTES ON SHEET C-9.0

UTILITY DETAILS ON SHEET C-9.0

 

EX. OH. ELEC, POLE & GUY WIRE

EX. U.G. CABLE TV & PEDESTAL

EX. U.G. COMMUNICATION LINE, PEDESTAL & MANHOLE

EX. U.G. ELEC,MANHOLE, METER & HANDHOLE

EX. GAS LINE

EX. GAS VALVE & GAS LINE MARKER

EX. TRANSFORMER & IRRIGATION VALVE

EX. WATER MAIN

EX. HYDRANT, GATE VALVE & POST INDICATOR VALVE

EX. WATER VALVE BOX & SHUTOFF

EX. SANITARY SEWER

EX. SANITARY CLEANOUT & MANHOLE

EX. COMBINED SEWER MANHOLE

EX. STORM SEWER

EX. CLEANOUT & MANHOLE

EX. SQUARE, ROUND, & BEEHIVE CATCH BASIN

EX. YARD DRAIN & ROOF DRAIN

EX. UNIDENTIFIED STRUCTURE

PROPOSED WATER MAIN

PROPOSED HYDRANT AND GATE VALVE

PROPOSED TAPPING SLEEVE, VALVE & WELL

PROPOSED POST INDICATOR VALVE

PROPOSED SANITARY SEWER

PROPOSED SANITARY CLEANOUT & MANHOLE

PROPOSED STORM SEWER

PROPOSED STORM SEWER CLEANOUT & MANHOLE

PROPOSED CATCH BASIN, INLET & YARD DRAIN

UTILITY LEGEND:

CITY OF TROY STORM SEWER

FRAME AND COVER NOTES

MANHOLE

FRAME: EJ 1000

COVER: TYPE "C" PERFORMATED WITH

"CITY OF TROY STORM" TEXT

CATCH BASIN - PAVEMENT (RESIDENTIAL)

FRAME: EJ 5080

COVER: SINUSOIDAL M2

CATCH BASIN - PAVEMENT (NON-RESIDENTIAL)

FRAME: EJ 5105

COVER: SINUSOIDAL M2

CATCH BASIN - NON-PAVEMENT

FRAME: EJ 1000

COVER: TYPE "M","N" OR "01" HEAVY DUTY

CATCH BASIN - LANDSCAPE AREA OR ROADSIDE DITCH

MAY REQUIRE:

· EJ 1040 TYPE "N" OVAL GRATE OR TYPE 02 BEEHIVE GRATE

· EJ 1130 TYPE "N" OVAL GRATE OR TYPE 01 BEEHIVE GRATE

· EJ 2800 TYPE "N" OVAL GRATE OR TYPE 02 BEEHIVE GRTE

· EJ 6508 OR EJ6517

C-6.0
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NO PARKING
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KEY:

= PARKING LOT TREES

=  SCREENING SHRUBS

= IRRIGATED SOD LAWN

= GREENBELT TREES

PLANT BEDS AND SOD LAWN AREAS TO BE IRRIGATED

TREES TO BE LOCATED  MINIMUM OF 5' OFF UTILITY LINES TYP.

SEE SHEET L-1.1 FOR LANDSCAPE DETAILS

= EXISTING PLANTS TO REMAIN 

= NON - IRRIGATED LAWN SEED/ RESTORATION

WITH TREE PROTECTION FENCE

JLE

JLE



L-1.1
NOT  FOR  CONSTRUCTION

REVISIONS

CAUTION!!
THE LOCATIONS AND ELEVATIONS OF EXISTING UNDERGROUND
UTILITIES AS SHOWN ON THIS DRAWING ARE ONLY
APPROXIMATE.  NO GUARANTEE IS EITHER EXPRESSED OR
IMPLIED AS TO THE COMPLETENESS OR ACCURACY THEREOF.
THE CONTRACTOR SHALL BE EXCLUSIVELY RESPONSIBLE FOR
DETERMINING THE EXACT UTILITY LOCATIONS AND ELEVATIONS
PRIOR TO THE START OF CONSTRUCTION.
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General Note
1.  SEE SCHEDULE FOR LUMINAIRE MOUNTING HEIGHT.
2.  CALCULATIONS ARE SHOWN IN FOOTCANDLES AT: 0' - 0", PROPERTY LINE SHOWN AT: 5' - 0"
3.  LIGHTING ALTERNATES REQUIRE NEW PHOTOMETRIC CALCULATION AND RESUBMISSION TO CITY FOR APPROVAL.

THE ENGINEER AND/OR ARCHITECT MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING / FUTURE FIELD
CONDITIONS.  THIS LIGHTING LAYOUT REPRESENTS ILLUMINATION LEVELS CALCULATED FROM LABORATORY DATA TAKEN
UNDER CONTROLLED CONDITIONS IN ACCORDANCE WITH ILLUMINATING ENGINEERING SOCIETY APPROVED METHODS.
ACTUAL PERFORMANCE OF ANY MANUFACTURER'S LUMINAIRE MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE,
TOLERANCE IN LAMPS, AND OTHER VARIABLE FIELD CONDITIONS.  MOUNTING HEIGHTS INDICATED ARE FROM GRADE
AND/OR FLOOR UP.

THESE LIGHTING CALCULATIONS ARE NOT A SUBSTITUTE FOR INDEPENDENT ENGINEERING ANALYSIS OF LIGHTING
SYSTEM SUITABILITY AND SAFETY.  THE ENGINEER AND/OR ARCHITECT IS RESPONSIBLE TO REVIEW FOR MICHIGAN
ENERGY CODE AND LIGHTING QUALITY COMPLIANCE.

UNLESS EXEMPT, PROJECT MUST COMPLY WITH LIGHTING CONTROLS REQUIRMENTS DEFINED IN ASHRAE 90.1 2013. FOR
SPECIFIC INFORMATION CONTACT GBA CONTROLS GROUP AT ASG@GASSERBUSH.COM OR 734-266-6705.

FOR ORDERING INQUIRIES CONTACT GASSER BUSH AT QUOTES@GASSERBUSH.COM OR 734-266-6705.

THIS DRAWING WAS GENERATED FROM AN ELECTRONIC IMAGE FOR ESTIMATION PURPOSE ONLY. LAYOUT TO BE VERIFIED
IN FIELD BY OTHERS.

MOUNTING HEIGHT IS MEASURED FROM GRADE TO FACE OF FIXTURE. POLE HEIGHT SHOULD BE CALCULATED AS THE
MOUNTING HEIGHT LESS BASE HEIGHT.
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ITEM #7 



  PC 2022.12.13 
  Agenda Item # 7 
 

 
 
 
DATE: December 7, 2022 
 
TO: Planning Commission 
 
FROM: R. Brent Savidant, Community Development Director 
 
SUBJECT: PRELIMINARY SITE PLAN REVIEW (File Number SP JPLN2022-0025) – 

Proposed Lange View Townhouses, Southeast corner of Livernois and Leetonia 
(4080 Livernois), Section 15, Currently Zoned NN Neighborhood Node (Node “H”) 
District 

 
The petitioner 4080 Troy LLC submitted the above referenced Preliminary Site Plan application 
for the 9-unit Lange View Estates Townhouses project. The units are proposed to be in one 
building that is 2 stories in height.  
 
The property is currently zoned NN (Neighborhood Node “H”) District. Townhomes are permitted 
by right in the NN district. The Planning Commission is responsible for granting Preliminary Site 
Plan approval for this item.  
 
The attached report prepared by Carlisle/Wortman Associates, Inc. (CWA), the City’s Planning 
Consultant, summarizes the project. CWA prepared the report with input from various City 
departments including Planning, Engineering, Public Works and Fire. City Management supports 
the findings of fact contained in the report and the recommendations included therein. 
 
 
Attachments: 

1. Maps 
2. Report prepared by Carlisle/Wortman Associates, Inc. 
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PROPOSED RESOLUTION 
 
 
PRELIMINARY SITE PLAN REVIEW (File Number SP JPLN2022-0025) – Proposed Lange 
View Townhouses, Southeast corner of Livernois and Leetonia (4080 Livernois), Section 15, 
Currently Zoned NN Neighborhood Node (Node “H”) District 
 
Resolution # PC-2022-12- 
Moved by: 
Seconded by: 
 
RESOLVED, That Preliminary Site Plan Approval, pursuant to Article 8 of the Zoning 
Ordinance, as requested for the proposed Lange View Townhouses, 9 units, located on the 
Southeast corner of Livernois and Leetonia (4080 Livernois), Section 15, Zoned NN 
(Neighborhood Node “H”) District, be granted, subject to applicant the following: 
 

1. Relocate parking lot light as per report.  
 

 ) or 
 
(denied, for the following reasons:  ) or 
 
(postponed, for the following reasons:  ) 

 
Yes: 
No: 
 
MOTION CARRIED/FAILED 
 
G:\SITE PLANS\SP JPLN2022-0025 LANGE VIEW NEW SUBMITTAL\Proposed PC Resolution 12 13 2022.doc 



 
 
          Date: November 22, 2021 
  May 17, 2022 
  November 8, 2022 
 
 

Site Plan Review 
For 

City of Troy, Michigan 
 
 
 
 
Applicant:  Vince Pangle  
 
Project Name: Lange View Townhouses  
 
Plan Date: Received October 31, 2022   
 
Location: 4080 Livernois Road, Troy, Mi  
 
Zoning: NN, Neighborhood Node  
 
Action Requested: Site Plan Approval 
 
PROJECT AND SITE DESCRIPTION 
 
The proposed development is located on the east side of Livernois Road, just north of Wattles Road. 
The approximate 1.62-acre parcel of land has an existing one (1) story 7,175 square-foot commercial 
building; recently improved by new façade. The applicant proposes to incorporate nine (9) townhomes 
that front on Leetonia onto the site with the existing improved office building, with shared parking and 
cross-access.  There is a third parcel to the south that is undeveloped, with no immediate plans for 
development.  
 
All vehicular access to the site is via Livernois Road. The applicant shows two (2) access driveways onto 
Livernois Road. The property is zoned Neighborhood Node (NN) and multiple family residential is a 
permitted use. 
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Proposed Uses of Subject Parcel:  
Eight (8) townhome units and an office building.  
 
Current Use of Subject Property:  
The subject property is currently a one (1) story office building.  
 
Current Zoning:  
The property is currently zoned NN, Neighborhood Node District.  
 
Surrounding Property Details:  
 
Direction Zoning Use 
North R1-B, Single Family Single Family Residential  
South NN, Neighborhood Node  Dental Office 
East R1-B, Single Family Single Family Residential 
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West NN, Neighborhood Node / R1-B, 
Single Family 

Church / Liquor Store / 
Single Family Residential 

 
 
NATURAL RESOURCES 
 
Topography: A topographic survey has been provided on page C4, shows site has slightly 

higher elevation on west and slowly decreases eastward toward property line. 
 
Wetlands: No wetlands on site. 
 
Woodlands:  Some of the existing trees on-site will be removed for the new townhome 

developments and subsequent parking. A landscape Inventory has been 
provided on page C5.0.  No mitigation is required.  

 
Items to be Addressed: None. 
 
 
PREVIOUS PLANNING COMMISSION REVIEW 
 
This item was last reviewed by the Planning Commission on May 24, 2022.  Please see our May 
17, 2022 memo for more details.  At the May meeting, there was discussion on:  

• Lowering building height by one story; provide detached parking. 
• Excess of parking spaces per Zoning Ordinance requirements.  
• Transitional features in relation to adjacent residential.  
• Setback of building to east to avoid overshadowing.  
• Potential development of southern-most parcel.  
• No public comment received by the Planning Department. 

 
At the May 24, 2022, on a vote of 8-0, the applicant was denied because the Planning 
Commission found that the development did not meet the ordinance requirements for 
transition.    
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CHANGES SINCE LAST PLANNING COMMISSION REVIEW 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

May 2022 Site Plan November 2022 Site Plan 
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May 2022 
Elevations 

November 2022 
Elevations 
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The applicant has made the following changes to the site plan:  

• Added one (1) additional residential unit 
• By adding unit, they eliminated the gap on Leetonia between the units, and reduced open space 

by 3.2% 
• Reduced height from 34-feet, 3 stories, to 24-feet, 2 stories.   
• Reduced setback along eastern property line from 31.4’ to 30.6’ 
• Reduced setback along Leetonia from 20.2’ to 17.4’ 
• Added car ports along nine (9) spaces along eastern property line.  
• Added one (1) parking lot tree.  
• Significantly revised architectural style.  

 
BUILDING LOCATION AND SITE ARRANGEMENT 
 
Access to the site will be via dual driveways on Livernois Road. The existing office building onsite will 
remain, and the nine (9) residential units are being constructed to the north and fronting Leetonia. All 
residential buildings are two (2) stories.  
 
The site is also adjacent to a dental office zoned Neighborhood Node to the south, a church zoned 
Neighborhood Node and One-Family residential (R-1B) properties to the west; and more One-Family 
Residential (R-1B) properties to the north and 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 

Front (Livernois) 10 feet  11 Feet  Complies 

Front (Leetonia)  10 feet 17.4 Feet Complies 

Side N/A, building may be placed 
up to property line N/A Complies 

Rear 30-foot minimum setback 30.6 Feet Complies 

Building Height Maximum 4 stories,  
55 feet, Minimum 2 stories 

2 stories , 24 feet (as 
measured by Zoning 

Ordinance) 

Complies 

Maximum Lot Coverage 30% 23.6%  Complies 

Minimum Open Space 20% 39.7% Complies 

Parking Location Cannot be located in front 
yard 

Parking lots not in 
front yard 

Complies  
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The maximum height in the adjacent residential neighborhood is 30 feet.  Leetonia Drive comprised of 
mainly ranch homes. As noted the applicant reduced the building height to two (2) stories.  
 
Items to be Addressed: None.  
 
PARKING, LOADING 
 
Section 13.06.G of the Zoning Ordinance requires: 
 
 Required Provided 
Residential (General): 
2 spaces per unit 

9 units = 18 spaces 43 spaces and 9 garage spaces =  
52 Spaces.    
 
 

Office (1 space for each 300 
square feet of floor area)  
 

7,175 gross square 
feet = 24 spaces  
 

TOTAL  40 spaces  

   
Barrier Free 2 1 
Bicycle Parking 2   0 
Loading 0 0 
Total 40 Spaces 59 Spaces 
 
The site, particularly the office site is overparked.  Parking that exceeds 20% of the required minimum 
requires Planning Commission approval.  The required parking (40 spaces) plus a 20% excess is a total of 
48 spaces.  The applicant is seeking approval for 52 spaces.   A shared parking agreement will need to be 
recorded.  
 
Items to be Addressed: Either obtain parking waiver from Planning Commission, remove additional 
parking, or landbank parking  
 
SITE ACCESS AND CIRCULATION 
 
Vehicular access to the site is via the two driveways off Livernois Road.  Site plan provides a 26' wide 
fire access drive-aisle.  The applicant has provided the required turning fire engine template.   
 
Items to be Addressed:  None 
 
LANDSCAPING 
 
A landscaping plan has been provided on page C5.0. The following table discusses the development's 
compliance with the landscape requirements set forth in Section 13.02. 
 

 Required: Provided: Compliance: 
Livernois Greenbelt 
(1 tree per 30 lineal feet) 

245 feet = 9 
trees 

9 trees Complies 
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Leetonia Greenbelt 
(1 tree per 30 lineal feet) 

255 feet = 9 
trees 

9 trees Complies 

Screening Between Uses  
(Residential to the East) 
Narrow Evergreen every 3 
lineal feet 

315 lineal feet 
= 105 trees 

105 trees Complies 

General Site Landscaping 
(20% of the site area) 

41,820 sq. ft x 
0.20 = 8,364 
square feet is 

20% 

14,197 square 
feet is 33.9% 

Complies 

Parking Lot Landscaping  
(1 tree per 8 spaces) 

43 spaces = 6 
trees 

6 trees Complies 

 
Applicant shows trash enclosure and screening with a masonry wall.    
 
Items to be Addressed: none 
 
LIGHTING 
 
A photometric plan has been provided on page E1.0. A total of four (4) pole mounted light fixtures are 
proposed. There are no building mounted lights indicated. Pole-mounted light fixtures are noted as 
having a height of 20'. The fixtures and photometrics meet all ordinance requirements; however we 
note that one of parking lot lights is located in the middle of the parking lot without any protection.   
 
Items to be Addressed:   Relocate parking lot light in middle of parking lot.   
 
FLOOR PLAN AND ELEVATIONS 
 
Floor plans and elevations have been provided on pages A1, A2, A3, and A4. The elevations show 
architectural details, variations in material and pattern.  Elevations are significantly different than last 
reviewed by the Planning Commission.    The photo below shows the area of the site of the proposed 
townhome in relation to adjacent buildings.   
 

 
 
Planning Commission to discuss elevations and transitions.  
 
Items to be Addressed: None  
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DESIGN STANDARDS and SITE PLAN REVIEW STANDARDS 
 
The Neighborhood Node design standards provide the Planning Commission with direction when 
reviewing the proposed site plane and design features of this development. 
 
Section 5.06.E Design Standards 

1. Building Orientation and Entrance 
2.  Ground Story Activation 
3. Transitional Features 
4. Site Access, Parking & Loading 
 
*Please see Section 5.06E for standard details 

 
Section 8.06 Site Plan Review 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 practices. 
3. Enhance the character, environment, and safety for pedestrians and motorists.  
 
*Please see Section 8.06 for standard details 
 
Section 5.06.E.3 Transitional Features outlines transitional standards for the Planning 
Commission to consider: 

 
3. Transitional Features 

a) Transitional features are architectural elements, sit features, or alterations to building 
massing that are used to provide a transition between higher-intensity uses and low- or 
moderate-density residential areas. These features assist in mitigating potential conflicts 
between those uses. Transitional features are Intended to be used in combination with 
landscape buffers or large setbacks. 

b) Intensity. A continuum of use intensity, where moderate Intensity uses are sited between 
high-intensity uses and low-intensity uses, shall be developed for multi-building 
developments. An example would be an office use between commercial and residential 
uses. 

c) Height and mass. Building height and mass in the form of building step-backs, recess lines or 
other techniques shall be graduated so that structures with higher-Intensity uses are 
comparable In scale with adjacent structures of lower Intensity uses.  

d) Orientation. Primary building façades shall be placed away from residential use. 
e) Architectural features. Similarly sized and patterned architectural features such as windows, 

doors, arcades, pilasters, cornices, wall offsets, building materials, and other building 
articulations included on the lower-intensity use shall be Incorporated In the transitional 
features.  
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SUMMARY 
 
The Planning Commission should discuss the following items: 

• Proposed transitional features as it relates to reducing height to 2 stories, but adding an 
additional unit thus creating one singular massing along Leetonia.  

• Proposed changes to architectural style.    
• Overall site parking. 
• Relocation of parking lot light.   
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ITEM #8 



PC 2022.12.13 
  Agenda Item # 8 

 

 
 
DATE: December 8, 2022 
 
TO: Planning Commission 
 
FROM: R. Brent Savidant, Community Development Director 
 
SUBJECT: PLANNED UNIT DEVELOPMENT (File Number PUD 019 JPLN2022-0013) – 

Proposed Village of Troy PUD, South side of Long Lake, West of Rochester 
(Parcels 88-20-15-201-046 & 88-20-15-201-033), Section 15, Currently Zoned 
RT (One Family Attached Residential), R-1C (One Family Residential) and CB 
(Community Business) District. 

 
The applicant Robertson Brothers Homes seeks Conceptual Development Plan (CDP) and 
Preliminary Development Plan (PDP) approval for the Village of Troy Planned Unit 
Development (PUD). The project features 20 detached single-family homes, 56 attached 
single-family homes (2 stories) and 70 attached townhomes (3 stories).  
 
The Planning Commission is a recommending body for this application. The Planning 
Commission held a public hearing on this item on September 13, 2022 as required by law. 
 
The attached report prepared by Carlisle/Wortman Associates, Inc. (CWA), the City’s Planning 
Consultant, summarizes the project as revised. 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. Minutes from September 13, 2022 Planning Commission Regular meeting. 
3. Report prepared by Carlisle/Wortman Associates, Inc. 
4. PUD Application/Site Plan 
5. Traffic Impact Study, prepared by F&V, dated June 22, 2022. 
6. Traffic Impact Study Review, memo prepared by OHM dated November 23, 2022. 
7. Public comment. 

 
G:\PUDs\PUD 019 JPLN2022-0013 VILLAGE OF TROY\PC Memo 12 13 2022.doc 



 
PUBLIC HEARING – PLANNED UNIT DEVELOPMENT (File Number PUD 019 JPLN2022-0013) – 
Proposed Village of Troy PUD, South side of Long Lake, West of Rochester (Parcels 88-20-
15-201-046 & 88-20-15-201-033), Section 15, Currently Zoned RT (One Family Attached 
Residential), R-1C (One Family Residential) and CB (Community Business) District. 
 
Resolution # PC-2022-12- 
 
Moved by: 
Seconded by  
 
WHEREAS, The applicant Robertson Brothers Homes seeks Conceptual Development Plan 
(CDP) and Preliminary Development Plan (PDP) approval for the Village of Troy Planned Unit 
Development (PUD), located on the south side of Long Lake, west of Rochester, in Section 15, 
approximately 20.48 acres in area; and 
 
WHEREAS, The Village of Troy PUD features 20 detached single-family homes, 56 attached 
single-family homes (2 stories) and 70 attached townhomes (3 stories); and   
 
WHEREAS, The PUD provides a walkable urban environment that is compact, designed to 
human scale, and exhibits contextual integration of buildings and city spaces, and 
 
WHEREAS, The PUD provides a compatible mix of open space, landscaped areas and 
pedestrian amenities, including incorporation of a regional trailway system; and 
 
WHEREAS, The PUD proposes appropriate land use transitions between the PUD and 
surrounding properties, and   
 
WHEREAS, The PUD will reasonably mitigate impacts to the transportation system and 
enhance non-motorized facilities and amenities.  
 
WHEREAS, The PUD provides a complementary variety of housing types; and 
 
BE IT RESOLVED, That the Planning Commission recommends to City Council that Concept 
Development Plan Approval and Preliminary Development Plan Approval for the proposed 
Village of Troy, be granted. 
 
Yes:  
No:  
Absent: 
 
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.

1,189

1:

Feet1,1890 595
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PLANNED UNIT DEVELOPMENT 
 
5. PUBLIC HEARING - PLANNED UNIT DEVELOPMENT (File Number PUD 019 JPLN2022-0013) 

– Proposed Village of Troy PUD, South side of Long Lake, West of Rochester (Parcels 
88-20-15-201-046 and 88-20-15-201-033), Section 15, Currently Zoned RT (One Family 
Attached Residential), R-1C (One Family Residential) and CB (Community Business) 
Districts 
 
Mr. Tagle disclosed his firm is currently working with Robertson Brothers Homes on a 
project that has no association with the project before the Board this evening. He assured 
Board members that he can act upon the project in an unbiased way. 
 
Board members agreed there is no reason for Mr. Tagle to recuse himself. 
 
Mr. Savidant summarized the Planned Unit Development (PUD) review and approval 
process. He stated the applicant this evening is bundling together the Concept 
Development Plan and Preliminary Site Plan applications. Mr. Savidant addressed the 
location, natural features, wetlands and woodlands, zoning, access and circulation, 
proposed residential housing, parking and how the plan relates to the Master Plan. 
 
Mr. Savidant reviewed items discussed at the January 11, 2022 Planning Commission 
meeting. He noted the applicant maintained the townhome concept contrary to the 
Board’s suggestion to consider alternative housing options. Mr. Savidant reviewed the 
proposed changes to the Site Plan since January 2022. He addressed dimensional 
deviations, benefits characterized by the applicant and the PUD Standards in Section 
11.03 B of the Zoning Ordinance. Various elevations and housing types proposed by the 
applicant were displayed. 
 
Mr. Savidant stated the City Traffic Engineer Consultant OHM recommends approval of 
the traffic impact study prepared by Fleis & Vanderbrink, dated June 22, 2022, with two 
exceptions as noted in the Planning Consultant report dated September 6, 2022. He 
announced Stephen Dearing of OHM is present in the audience should Board members 
have any questions. 
 
In summary, Mr. Savidant said as part of the deliberation, the Planning Commission 
should consider: 
• Does the applicant meet the intent and standards of a Planned Unit Development? 
• Difference/distinction from attached townhomes and attached single-family homes. 
• If alternatives to townhomes were considered? 
• Are the proposed benefits commensurate with the relief requested? 
• Materials and architectural details. 
• Has the applicant sufficiently redesigned the site and provided a “villaging” concept as 

requested by the Planning Commission? 
 
Mr. Savidant stated the role of the Planning Commission is to make a recommendation 
to City Council. He indicated another public hearing would be scheduled at the time City 
Council considers the application. 
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Tim Loughrin, Director of Land Acquisition for Robertson Brothers Homes, conducted a 
PowerPoint presentation. Some items addressed by Mr. Loughrin were: 
• Village concept interconnecting various housing styles. 
• Reduction in density; cut 40% townhomes. 
• Increase of open space; 7 pocket parks, central park, pavilion. 
• Parallel plan; what could be built under existing zoning. 
• Elevations; design, square footage, building material, floor plans, price point. 
• Sledding hill; quasi-public space located in southwest corner. 
• Pedestrian pathway(s). 
• Stormwater management; regional pond. 
• Over 40% of site is active or passive recreational. 
• Owner occupied homes. 
• Surrounding zoning and area. 
• PUD Standards. 

 
Several members shared individual views on orientation of buildings, location of access 
drives, internal road design, public amenities and “village” concept. The applicant was 
encouraged to create something impactful that might attract one’s eyes within the 
project’s internal design such as a fountain or sculpture. 
 
There was discussion, some comments related to: 
• Quasi-public open space; liability, activity schedules. 
• Orientation of homes, access drives, centrally located terminus drives. 
• Screening on north and south sides; landscaping, berms, fencing. 
• Stormwater management; regional pond. 
• Parking; formula used to factor required number of spaces; consideration to landbank 

spaces if determined overparked. 
• Building material; color scheme, cost, and maintenance of material. 
• Board’s objection to vinyl siding. 
• Potential to create additional pedestrian connections. 
• Establishment of homeowners’ associations. 
 
PUBLIC HEARING OPENED 
 
• Leonard Joseph, 4909 River Bank Court; addressed concerns with screening, asked 

about type of screening and additional tree line if trees are removed, asked if retention 
pond is connected to residents on River Bank Court and if streets are private. 

• Susheel Vu, 4921 River Bank Court; addressed concerns with increase in traffic, left 
turn lane, noise and lights. 

• Gary Osak, 4919 Davis Court; addressed concerns with density, increase in traffic, 
stormwater management, encouraged quality building materials and screening. 

• Deepan Shrivastava, 4969 River Bank Court; addressed concerns with increase in 
traffic, no left turn, internal road design and wetlands. 
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• Sendhil Damodavan, 4933 River Bank Court; addressed project design and concerns 
with effect on property values. 

 
PUBLIC HEARING CLOSED 
 
Chair Lambert stated one email communication was received from Harpreet Singh. The 
resident asked that a tree line for screening be maintained and addressed concerns with 
property values. 
 
Questions posed during public hearing were addressed as follows: 
• Applicant is receptive to address concerns with screening. 
• Applicant acknowledged the streets are private. 
• Applicant will work with EGLE (Environment, Great Lakes, & Energy) with respect to 

wetland regulations. 
• Applicant addressed stormwater management; regional pond; no connection with 

residents on River Bank Court. 
• Applicant addressed amenities that might be incorporated in pocket parks. 
 
City Traffic Consultant Stephen Dearing of OHM addressed the proposed project’s traffic 
impact as relates to access points, future reconfiguration of median and westbound left 
turn lane, crossover traffic, trip distribution analysis and planned future road 
improvements. 
 
Ms. Malalahalli stated she would like to see the applicant take into consideration Planning 
Commission feedback and public comment expressed this evening and come back to the 
Board. 

 
Resolution # PC-2022-09-051 
 
Moved by: Malalahalli 
Support by: Krent 
 
RESOLVED, To postpone the Village of Troy PUD application to allow the developer an 
opportunity to take into consideration the direction given by the Board and public 
comment and to meet some of the PUD Standards cited in Section 11.03 B of the Zoning 
Ordinance that the Board feels have not been met. 
 
Yes: All present (8) 
Absent: Faison 
 
MOTION CARRIED 
 
Mr. Savidant clarified there would be no public hearing when the application comes back 
to the Planning Commission. He encouraged residents to view agendas posted on the 
City website to find out the meeting date the application would be considered again. 
 
Ms. Dufrane asked the applicant to share with their attorney that revisions to the 
application might necessitate changes in the draft PUD agreement.  



 

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 
March 22, 2022 

September 6, 2022 
December 6, 2022 

  

PUD and Preliminary Development Plan Approval Review 
For 

City of Troy, Michigan 
 
 

 
Applicant: Robertson Homes 
 
Project Name: Village of Troy PUD 
 
Plan Date: November 7, 2022 
 
Location: West of southwest corner of Long Lake Road and Rochester Road   
 
Zoning: RT, R-1C, and CB 
 
Action Requested: PUD and Preliminary Development Plan Approval 
 
SITE DESCRIPTION 

 
The subject site is located on the west side of the southwest corner of Long Lake Road and 
Rochester Road. The site is approximately 20.48 acres in area and is proposed for mixed housing 
type development.  The applicant is proposing 146 new for-sale units.   Breakout of the units 
include:  

• 20 detached single-family homes 
• 56 attached single-family homes (2 stories) 
• 70 attached townhomes (3 stories) 

 
Access is via E Long Lake Road and Rochester Road. Most of the property (approximately 15 
acres) is zoned RT (residential transitional), with the remaining areas zoned R1-C (one family 
residential) and C-B (community business). 
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The applicant is seeking Planned Unit Development approval in order to allow for townhomes 
on currently zoned CB, Commercial Business district, and for dimensional relief.  More details of 
dimensional relief are noted below.   
 
Site Location: 
 

 
 
 
Proposed Uses of Subject Parcel: 
One hundred and forty-six (146) single-family detached homes, attached homes, and 
townhomes. 
 
Current Use of Subject Property: 
Vacant 
 
Current Zoning: 
The property is currently zoned RT (residential transitional), R1-C (one family residential), and 
C-B (community business). 

Long Lake Rd 

Rochester Rd 
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Surrounding Property Details: 
 

Direction Zoning Use 
North NN, Neighborhood Node 

and R1-C, Single Family 
Commercial and 

Residential  
South IB, Industrial and Business, 

CB, Community Business, 
and CF, Community Facility  

Commercial, Industrial, and DPW Yard 

East NN, Neighborhood Node Commercial 
West R1-C, Single Family  Single Family Residential  

 
 
ZONING 

 
 

 
 
The site includes a mix of zoned RT (residential transitional), R1-C (one family residential) and C-
B (community business) zoning.  
 
HOUSING DETAILS 

 
The applicant is offering the following housing types:  
 
Detached single-family homes  
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• 20 Units 
• 2 options 

o One-story ranches at 1,850 square feet; or  
o Two-story homes ranging from 1,900 to 3,100 square feet in size 

 
Attached single-family homes (2 stories) 
 

• 56 units  
• 1,600 square feet that provides for the option of 2 or 3-bedrooms and includes an 

attached two car garage. 
 
Attached townhomes (3 stories) 
 

• 70 units  
• The entry price point will consist of attached townhomes ranging between 1,200 and 

1,350 square feet with private attached single car garages.  
 
 
MASTER PLAN 

 
 
The site is designated as a future land use of 
single family residential, Rochester Road, 
and partially neighborhood node.  
 
The Planning Commission has spent a lot of 
time discussing both the neighborhood node 
concept and the proposed improvements 
and future development patterns within and 
adjacent to the nodes. 
 
 
 
 
 
 
 
PUD PROCESS 

 
A Planned Unit Development project is viewed as an integrated development concept.  To that 
end, the provisions of this Article are not intended to be used as a device for avoiding the zoning 
requirements that would otherwise apply, but rather to allow flexibility and mixture of uses, and 
to improve the design, character and quality of new development.  The use of a Planned Unit 
Development to permit variations from other requirements of this Ordinance shall only be 
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approved when such approval results in improvements to the public health, safety and welfare 
in the area affected, and in accordance with the intent of this Article. 
 
The approval of a Planned Unit Development (PUD) is a three-step process:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The applicant is seeking a recommendation of approval for their Preliminary Development Plan.  
 
 
PUD INTENT 

 
As set forth in Section 11.01, the intent of the Planned Unit Development option is to permit 
flexibility in the design and use of residential and non-residential land which, through the 
implementation of an overall development plan, when applicable to the site, will:  

1. Encourage developments that will result in a long-term contribution to social, 
environmental and economic sustainability in the City of Troy.  

2. Permit development patterns that respond to changing public and private needs.  

Step 1-Concept Plan: The first step shall be application for and approval of a Concept 
Development Plan, which requires a legislative enactment amending the zoning district map so 
as to reclassify the property as a Planned Unit Development.  A proposed Development 
Agreement shall be included and incorporated with the Concept Development Plan, to be agreed 
upon and approved coincident with said Plan.  The Concept Development Plan and Development 
Agreement shall be approved by the City Council following the recommendation of the Planning 
Commission.  Such action, if and when approved, shall confer upon the applicant approval of the 
Concept Development Plan and shall rezone the property to PUD in accordance with the terms 
and conditions of the Concept Development Plan approval. 

Step 2- Preliminary Development Plan Approval: The second step of the review and approval 
process shall be the application for and approval of a Preliminary Development Plan (preliminary 
site plan) for the entire project, or for any one or more phases of the project.  City Council shall 
have the final authority to approve and grant Preliminary Development Plan approvals, following 
a recommendation by the Planning Commission. 

Step 3- Final Development Plan Approval:  The third step of the review and approval process 
shall be the review and approval of a Final Development Plan (final site plan) for the entire 
project, or for any one or more phases of the project, and the issuance of building permits.  Final 
Development Plans for Planned Unit Developments shall be submitted to the Zoning 
Administrator for administrative review, and the Zoning Administrator, with the 
recommendation of other appropriate City Departments, shall have final authority for approval 
of such Final Development Plans. 
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3. Encourage flexibility in design and use that will result in a higher quality of development 
and a better overall project than would be accomplished under conventional zoning, and 
which can be accommodated without sacrificing established community values.  

4. Provide for the long-term protection and/or preservation of natural resources, natural 
features, and/or historic and cultural resources.  

5. Promote the efficient use and conservation of energy.  
6. Encourage the use, redevelopment and improvement of existing sites where current 

ordinances do not provide adequate protection and safeguards for the site or its 
surrounding areas, or where current ordinances do not provide the flexibility to consider 
redevelopment, replacement, or adaptive re-use of existing structures and sites.  

7. Provide for enhanced housing, employment, recreation, and shopping opportunities for 
the citizens of Troy.  

8. Ensure the compatibility of design and use between various components within the PUD 
and with neighboring properties and uses. 9. Ensure development that is consistent with 
the intent of the Master Plan. 

 
SITE PLAN REVIEW STANDARDS 

 
Site Plan review standards provide the Planning Commission with direction when reviewing the 
proposed site plan and design features of this development.  
 
Section 8.06 outlines Site Plan Review Design Standards.  
 

• Development shall ensure compatibility to existing commercial districts and provide a 
transition between land uses. 

a. Building design shall enhance the character of the surrounding area in relation to 
building and parking placement, landscape and streetscape features, and 
architectural design.    

b. Street fronts shall provide a variety of architectural expression that is appropriate 
in its context and prevents monotony.  

c. Building design shall achieve a compatible transition between areas with different 
height, massing, scale, and architectural style. 

 
• Development shall incorporate the recognized best architectural building design practices. 

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

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

c. Develop buildings with creativity that includes balanced compositions and forms.  
d. Design roofs that are appropriate to the architectural style of the building and 

create an appropriate visual exterior mass of the building given the context of the 
site.  



Long Lake and Rochester Roads PUD      December 6, 2022 

Carlisle Wortman Associates, Inc.   
7  P a g e  

e. For commercial buildings, incorporate clearly defined, highly visible customer 
entrances using features such as canopies, porticos, arcades, arches, wing walls, 
ground plane elements, and/or landscape planters.  

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

• Enhance the character, environment and safety for pedestrians and motorists. 
a. Provide elements that define the street and the pedestrian realm.  
b. Create a connection between the public right of way and ground floor activities.  
c. Create a safe environment by employing design features to reduce vehicular and 

pedestrian conflict, while not sacrificing design excellence.  
d. Enhance the pedestrian realm by framing the sidewalk area with trees, awnings, 

and other features.  
e.  Improve safety for pedestrians through site design measures. 

 
PUD AGREEMENT 

 
The applicant has submitted a PUD Agreement, which is being reviewed by the City Attorneys 
office.  
 

PUD STANDARDS 
 
When reviewing the PUD, the Planning Commission shall consider the following standards as set 
forth in Section 11.03:  

1. A mixture of land uses that would otherwise not be permitted without the use of the PUD 
provided that other objectives of this Article are also met.  

2. A public improvement or public facility (e.g. recreational, transportation, safety and 
security) which will enhance, add to or replace those provided by public entities, thereby 
furthering the public health, safety and welfare.  

3. A recognizable and material benefit to the ultimate users of the project and to the 
community, where such benefit would otherwise be infeasible or unlikely to be achieved 
absent these regulations. 

4. Long-term protection and preservation of natural resources, natural features, and historic 
and cultural resources, of a significant quantity and/or quality in need of protection or 
preservation, and which would otherwise be unfeasible or unlikely to be achieved absent 
these regulations.  

5. A compatible mixture of open space, landscaped areas, and/or pedestrian amenities.  
6. Appropriate land use transitions between the PUD and surrounding properties.  
7. Design features and techniques, such as green building and low impact design, which will 

promote and encourage energy conservation and sustainable development.  
8. Innovative and creative site and building designs, solutions and materials.  
9. The desirable qualities of a dynamic urban environment that is compact, designed to 

human scale, and exhibits contextual integration of buildings and city spaces.  
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10. The PUD will reasonably mitigate impacts to the transportation system and enhance non-
motorized facilities and amenities.  

11. For the appropriate assembly, use, redevelopment, replacement and/ or improvement of 
existing sites that are occupied by obsolete uses and/or structures.  

12. A complementary variety of housing types that is in harmony with adjacent uses. 
13. A reduction of the impact of a non-conformity or removal of an obsolete building or 

structure.  
14. A development consistent with and meeting the intent of this Article, which will promote 

the intent of the Master Plan or the intent of any applicable corridor or sub-area plans.  If 
conditions have changed since the Plan, or any applicable corridor or sub-area plans were 
adopted, the uses shall be consistent with recent development trends in the area. 

15. Includes all necessary information and specifications with respect to structures, heights, 
setbacks, density, parking, circulation, landscaping, amenities and other design and layout 
features, exhibiting a due regard for the relationship of the development to the 
surrounding properties and uses thereon, as well as to the relationship between the 
various elements within the proposed Planned Unit Development.  In determining whether 
these relationships have been appropriately addressed, consideration shall be given to the 
following: 

i. The bulk, placement, and materials of construction of the proposed 
structures and other site improvements.  

ii. The location and screening of vehicular circulation and parking areas in 
relation to surrounding properties and the other elements of the 
development.  

iii. The location and screening of outdoor storage, loading areas, outdoor 
activity or work areas, and mechanical equipment.  

iv. The hours of operation of the proposed uses.  
v. The location, amount, type and intensity of landscaping, and other site 

amenities.  
16. Parking shall be provided in order to properly serve the total range of uses within the 

Planned Unit Development.  The sharing of parking among the various uses within a 
Planned Unit Development may be permitted.  The applicant shall provide justification to 
the satisfaction of the City that the shared parking proposed is sufficient for the 
development and will not impair the functioning of the development, and will not have a 
negative effect on traffic flow within the development and/or on properties adjacent to 
the development.  

17. Innovative methods of stormwater management that enhance water quality shall be 
considered in the design of the stormwater system.  

18. The proposed Planned Unit Development shall be in compliance with all applicable 
Federal, State and local laws and ordinances, and shall coordinate with existing public 
facilities. 
 

The Planning Commission should review the application considering the standards.   
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PREVIOUS PLANNING COMMISSION REVIEW 
 
The Planning Commission discussed the project at the September 13th meeting. There was 
lengthy discussion of the following:  

• Quasi-public open space; liability, activity schedules. 
• Orientation of homes, access drives, centrally located terminus drives. 
• Screening on north and south sides; landscaping, berms, fencing. 
• Stormwater management; regional pond. 
• Parking; formula used to factor required number of spaces; consideration to landbank 

spaces if determined overparked. 
• Building material; color scheme, cost, and maintenance of material. 
• Board’s objection to vinyl siding. 
• Potential to create additional pedestrian connections. 
• Establishment of homeowners’ associations. 
• PUD Standards 

 
See September 13th Planning Commission meeting minutes for more details.  
 
The Planning Commission postponed the Village of Troy PUD application to allow the developer 
an opportunity to take into consideration the direction given by the Board and public comment 
and to meet some of the PUD Standards cited in Section 11.03 B of the Zoning Ordinance that 
the Board feels have not been met. 
 
CHANGES SINCE LAST PLANNING COMMISSION REVIEW 

 
The applicant has proposed the following changes to the Site Plan since the last submittal:  

• Moved EVA to directly connect to Long Lake 
• Provided dedicated pedestrian connection between detached single-family homes to 

attached single-family homes.  
• Redesigned hill at southwest corner of project to provide a year-round amenity.   
• Added traffic calming measures into development  
• Added additional pedestrian crossings 
• Enhanced landscaping and screening along Long Lake 
• Enhanced pocket park at terminus of private road off Long Lake.  
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March 2022 Plan 

November 2022 Plan 
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SUMMARY 

 
See our September review memo for a more detailed review. As part of the deliberation, the 
Planning Commission should consider:  

• Has the applicant sufficiently redesigned/improved plan to address comments from the 
Planning Commission and public?  

• Has the applicant met the site plan standards?  
• Has the applicant met the PUD standards 
• Has the applicant presented a project where the benefits are commensurate with 

requested deviations? 
 
Sincerely,  
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NOWAK & FRAUS ENGINEERS
46777 Woodward Ave.
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CONTACT: Brad W. Brickel, P.E.
Tel. (248) 332-7931
Fax.  (248) 332-8257

PART OF THE NORTHEAST 1/4 OF SECTION 15, TOWN 2 NORTH, RANGE 11
EAST, CITY OF TROY, OAKLAND COUNTY, MICHIGAN BEING MORE
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FEET; THENCE NORTH 00 DEGREES 35 MINUTES 00 SECONDS WEST ALONG
THE EAST LINE OF SAID RIVER BEND OF TROY, IN PART, 570.00 FEET TO
THE NORTHEAST CORNER OF SAID RIVER BEND OF TROY; THENCE NORTH
89 DEGREES 39 MINUTES 01 SECONDS EAST ALONG THE SOUTH RIGHT OF
WAY LINE OF E. LONG LAKE ROAD (60 FEET 1/2 WIDTH), 684.03; THENCE
SOUTH 00 DEGREES 36 MINUTES 30 SECONDS EAST, 600.00 FEET; THENCE
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CONTAINING 895,001.06 SQUARE FEET OR 20.55 ACRES OF LAND.

TAX ID NUMBER: 20-15-201-046 AND 20-15-201-033
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Plan - Overall

Use of Native Plant Material
Required: 50% of the total trees and shrubs planted are native
Proposed: Final percentage to be determined during final site plan

approval

Screening of Adjoining Uses
Required: Per Table 13.02-B in Article 13 of the Troy Zoning

Ordinance, no screening is required between Use Group 1:
Residential Uses, Use Group 2: Residential/Lodging Uses,
and the surrounding land uses in these specific situations.
See Plan for Zoning relationships

Parking Lot Landscape
Required: 1 Tree / 8 Parking Spaces
Proposed: 77 spaces
Required: 10 Trees
Provided: 10 Trees

Greenbelts along Public Streets
Required: 10' Greenbelt along public street right-of-ways

1 Tree / 30 LF
E. Long Lake Road
Length of Frontage:   684.03 LF
Required: 10' Greenbelt & 23 Trees
Provided: 10' Greenbelt & 13 Trees
Rochester Road
Length of Frontage: 80.00 LF
Required: 10' Greenbelt & 3 Trees
Provided: 10' Greenbelt & 3 Trees

Internal Street Trees
Required: 1 Tree / 50 LF of internal public & private streets
Road Length: 4,311.37 LF
Required: 87 Trees
Proposed: 87 Trees

R.O.W. Screening
Required: Screening Alternative 2 when site abuts a R.O.W.

of 120' or 150'
Required: 1 Large Evergreen / 10 LF of frontage
Length of Frontage: 684.03 LF
Required: 68 Trees
Provided: 68 Trees

Landscape Summary

Total Trees Surveyed: 658
   - Total Trees Offsite: 26

Total Onsite Trees: 632
   - Total Landmark Trees: 10

Total Trees Saved: 6
   - Total Landmark Trees: 0

Total Trees Removed: 626
   - Exempt Trees: 562  (These trees include prohibited species & Poor Quality)
   - Total Woodland DBH Removed: 640.60"
   - Total Landmark DBH Removed: 232.30"

Replacement Requirements:
Required: 100% Landmark DBH + 50% Woodland DBH
Required Replacement DBH Total: 552.60"  (185 - 3" trees or equivalent)
Proposed Replacement DBH Total: 555.00"  (185 - 3" trees or equivalent)

Tree Replacement Summary

R
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Existing Tree To
Remain, typ.

850 E. Long Lake
Zoned: NN

Use Group 3:
Office/Institution

4915 Rochester Rd.
Zoned: NN

Use Group 5:
Retail/Entertainment

4897 Rochester Rd.
Zoned: NN

Use Group 3:
Office/Institution

4889 Rochester Rd.
Zoned: NN

Use Group 4:
Auto/Transportation

4845 Rochester Rd.
Zoned: CB

Use Group 5:
Retail/Entertainment

4819 Rochester Rd.
Zoned: CB

Use Group 5:
Retail/Entertainment

4755 Rochester Rd.
Zoned: IB

Use Group 7: Industrial Uses

4693 Rochester Rd.
Zoned: R-1C

Use Group 1: Residential Uses

River Bend of Troy
Zoned: R-1C

Use Group 1: Residential Uses

10.21.2022   Per Plan Revisions

Sunset Knoll
Park

See Sheet L-6
for Enlargement
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Decorative Pier & Fence
Frontage with Landscape. See
Sheet L-7 for Enlargement

EVA with Removable Bollards
and Pedestrian Pathway

8' Width Public Pathway

Traffic Calming Speed
Tables, typ. (2 Total)

Village Identification
Column, typ. (6 Total)

See Sheet L-7 for Detail

Community Green

8' Width Public Pathway

Focal Seating Garden.
See Sheet L-7 for

Details
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Call before you dig.

& Focal Park

E. Long Lake Road

3' square Masonry Column,
typ. Most 36' apart

4' ht. Decorative
Picket Fence, typ.

Relocated EVA with removable bollards,
bench seating, and entry landscape

Upsized evergreens,
similar to Meadows of Troy

Large Shrubs
behind Fence, typ.

Perennials in front of
Fence, typ.

Entry Landscape,
typ.

East Long Lake Road Frontage Enlargement Plan
Scale: 1" = 30'

Large Planter with
Seasonal Landscape

Flowering Shrubs, typ.

Perennial Bed, typ.

Bench Seating, typ.

Crushed Gravel Path
with Concrete Edging

Lawn

Lawn

Lawn

Focal Garden Enlargement Concept
Scale: 1" = 10'

E. Long Lake Road Entry Sign & Frontage Elevation
Scale: 1" = 10'

Shrubs & Trees
behind Fence

Columnar Trees in
front of Fence

4' ht. Decorative
Picket Fence, typ.

36'

3'x3'x5' Masonry
Column, typ.

3'x3'x7.5' Masonry
Column, typ.

Community Sign.
10'x3'-10"

6.5' ht. Masonry Wall
4'x4'x8'-8" Masonry Column

20'

Sign Ordinance
 Allowed       Proposed

- Sign Area:   100 sf*   24 sf & 38.33 sf
- Sign Height: 12' ht. max         5'-4" ht.
- Sign Setback:   10' min.          21'-6"

*Note: Allowable Sign Area takes into consideration 2 entry
signs where the combined sign areas cannot exceed
100 sf

Dune Planter from Landscape Forms
60" dia. with 40" ht.

4' square Masonry
Columns at Entrance

4' square Masonry Column at
Pedestrian Entrance

Robertson Community Tagline Inlay Village Identification Column Detail
Scale: 12" = 1'

Village Identification
Inlay. Graphic varies

per Column

12'

135 136 137 138 139 140 141 142 143 144 145 14680 81

4'

3'
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= Approx. Location of Tree
   Protection Fence

####
= Existing Tree To Remain

####
= Existing Tree To Be Removed
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142627
4849

5/8" X 6'8" RE-ROD, OR
EQUAL, SUPPORT POSTS
EVERY 10' O.C.
INSTALL POSTS A MIN. 24"
INTO GROUND, TYPICAL

4' HIGH FENCING TO BE
PLACED
AT DRIP LINE OR LIMITS
OF GRADING,
AS INDICATED ON PLAN,
TYPICAL

NOTE:
PROTECTION FENCING
TO BE
MAINTAINED
THROUGHOUT THE
CONSTRUCTION PERIOD

Tree Protection Detail - Plan
Scale: NTS

Tree Dripline

4' High Fence to be
placed at drip line or
limits of grading, as
indicated on plan, typical

Tree Protection Detail - Section
Scale: NTS

1.
2.

4.
3.

Approved tree protection shall be erected prior to the start of construction activities, and shall remain in place until construction is complete.
No person may conduct any activity within the drip line, or protected area, of any designated tree to remain, including, but not limited to,
placing solvents, building materials, construction equipment, etc.
Grade changes may not occur within the drip line of protected trees.
During construction, no person shall attach any device or wire to any remaining tree.
All utility service requests must include notification to the installer that protected trees must be avoided.  All trenching shall occur outside of
the protective fencing.
Swales shall be routed to avoid the area within the drip lines of protected trees.
Trees located on adjacent properties that may be affected by construction activities must be protected.
Trees to be removed shall be flagged by the Owner Representative prior to site grading.
Root zones of protected trees should be well marked with bright colors and surrounded with rigidly staked fencing.
The parking of idle and running equipment shall be prohibited under the drip line of protected trees.
The stripping of topsoil from around protected trees shall be prohibited.
Trees to be removed shall be fell away from trees to be saved.
Grubbing of understory vegetation in construction areas should be cleared by cutting vegetation at ground level with a chain saw or minimally
with a hydro-axe.
The Landscape Architect shall be notified immediately if any protected tree is damaged or removed.

7.
6.

8.
9.

5.

10.
11.
12.

14.

13.

Tree Protection Notes
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INSTALLATION NOTES:

DIG PLANT POCKET 12" WIDER THAN EDGE OF 
ROOTBALL.

THOROUGHLY COMPACT BOTTOM OF PLANT POCKET.

REMOVE ALL TWINE FROM TOP OF ROOTBALL.  EXAMINE  
TRUNK COLLAR & REMOVE EXCESS SOIL FROM TOP OF  
ROOTBALL DOWN TO THE UPPER LEVEL OF THE ROOT  
SYSTEM.  SET ROOTBALL WITH TOP 1/8 OF BALL ABOVE  
FINISH GRADE. 

PLACE BACKFILL UNDER & ALONGSIDE BASE OF BALL 
TO  STRAIGHTEN TREE.  THOROUGHLY COMPACT TO FILL 
ALL  VOIDS. 

BACKFILL PLANT POCKET 1/3 WITH PLANTING MIX 
CONSISTING OF 50 % TOPSOIL & 50 % NATIVE SOIL & 
COMPACT THOROUGHLY,  ASSURING TREE IS STILL 
STRAIGHT.

BEFORE CONTINUING WITH BACKFILL, REMOVE TOP WIRE  
LOOPS, OR BEND DOWN UNTIL THEY TOUCH SIDE OF 
BALL.   REMOVE EXCESS BURLAP.

BACKFILL PLANT POCKET SECOND 1/3 WITH PLANTING 
MIX & COMPACT THOROUGHLY, ASSURING TREE IS STILL 
STRAIGHT.

BACKFILL PLANT POCKET LAST 1/3 WITH PLANTING MIX & 
COMPACT THOROUGHLY, ASSURING TREE IS STILL 
STRAIGHT.  SLOPE GRADE AWAY FROM TREE.

IF PLANTED IN NON-IRRIGATED AREAS, FORM A 
SAUCER  WITH SOIL AT OUTSIDE EDGE OF ROOTBALL. 

SHREDDED BARK MULCH, 3" DEPTH.  MULCH TO BE  
NATURAL IN COLOR.  LEAVE 2-3" RING EXPOSED AT 
BASE  OF TRUNK.

MULCH RINGS TO BE CONSISTENT WITH PLANT TYPE/SIZE  
THROUGHOUT PROJECT & SHOULD NOT EXTEND BEYOND  
PLANT POCKET.

MINIMUM 2"x2"x60" HARDWOOD STAKES TO EXTEND INTO  
UNDISTURBED SOIL UNDER PLANT POCKET.  STAKE  
LOCATIONS PER TREE TO BE CONSISTENT THROUGHOUT  
PROJECT.

1" WIDE BELT LIKE NYLON, PLASTIC, OR OTHER  
ACCEPTABLE MATERIAL, NO WIRE OR HOSE TO BE USE 
TO  GUY TREES.  TWO (2) GUYS PER TREE.

LANDSCAPE MANAGEMENT
SOLUTIONS

2002

Deciduous Tree Planting Detail - 4" Cal. and Under
Scale: NTS
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INSTALLATION NOTES:

DIG PLANT POCKET 12" WIDER THAN EDGE OF 
ROOTBALL.

THOROUGHLY COMPACT BOTTOM OF PLANT POCKET.

REMOVE ALL TWINE FROM TOP OF ROOTBALL.  EXAMINE  
TRUNK COLLAR & REMOVE EXCESS SOIL FROM TOP OF  
ROOTBALL DOWN TO THE UPPER LEVEL OF THE ROOT  
SYSTEM.  SET ROOTBALL WITH TOP 1/8 OF BALL ABOVE  
FINISH GRADE. 

PLACE BACKFILL UNDER & ALONGSIDE BASE OF BALL 
TO  STRAIGHTEN TREE.  THOROUGHLY COMPACT TO FILL 
ALL  VOIDS. 

BACKFILL PLANT POCKET 1/3 WITH PLANTING MIX 
CONSISTING OF 50 % TOPSOIL & 50 % NATIVE SOIL & 
COMPACT THOROUGHLY,  ASSURING TREE IS STILL 
STRAIGHT.

BEFORE CONTINUING WITH BACKFILL, REMOVE TOP WIRE  
LOOPS, OR BEND DOWN UNTIL THEY TOUCH SIDE OF 
BALL.   REMOVE EXCESS BURLAP.

BACKFILL PLANT POCKET SECOND 1/3 WITH PLANTING 
MIX & COMPACT THOROUGHLY, ASSURING TREE IS STILL 
STRAIGHT.

BACKFILL PLANT POCKET LAST 1/3 WITH PLANTING MIX & 
COMPACT THOROUGHLY, ASSURING TREE IS STILL 
STRAIGHT.  SLOPE GRADE AWAY FROM TREE.

IF PLANTED IN NON-IRRIGATED AREAS, FORM A 
SAUCER  WITH SOIL AT OUTSIDE EDGE OF ROOTBALL. 

SHREDDED BARK MULCH, 3" DEPTH.  MULCH TO BE  
NATURAL IN COLOR.  LEAVE 2-3" RING EXPOSED AT 
BASE  OF TRUNK.

MULCH RINGS TO BE CONSISTENT WITH PLANT TYPE/SIZE  
THROUGHOUT PROJECT & SHOULD EXTEND 6" BEYOND 
LOWEST BRANCH OF EVERGREEN TREES.

MINIMUM 2"x2"x60" HARDWOOD STAKES TO EXTEND INTO  
UNDISTURBED SOIL UNDER PLANT POCKET.  STAKE  
LOCATIONS PER TREE TO BE CONSISTENT THROUGHOUT  
PROJECT.

1" WIDE BELT LIKE NYLON, PLASTIC, OR OTHER  
ACCEPTABLE MATERIAL, NO WIRE OR HOSE TO BE USE 
TO  GUY TREES.  TWO (2) GUYS PER TREE.

c
LANDSCAPE MANAGEMENT
SOLUTIONS

2002

Evergreen Tree Planting Detail - 10' Ht. and Under
Scale: NTS
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INSTALLATION NOTES:

DIG PLANT POCKET 6" WIDER THAN EDGE OF ROOTBALL. 

THOROUGHLY COMPACT BOTTOM OF PLANT POCKET.

REMOVE PLANT FROM CONTAINER AND  EXAMINE ROOTMASS.  
IF  ROOTMASS IS LOOSE, INTEGRATE PLANT ROOTS & POTTING 
MEDIA  WITH PLANTING MIX.  IF A ROOTBOUND CONDITIONS 
EXISTS,  DISRUPT THE ROOTMASS BY CUTTING THROUGH BOTTOM 
HALF OF  ROOTMASS.  ROTATE ROOTMASS 90° AND CUT AGAIN, 
FORMING  FOUR (4) LOBES.  SPREAD THE FOUR LOBES 
DISTRUPTING  ROOTMASS AND INTEGRATE PLANT ROOTS & 
POTTING MEADIA  WITH PLANTING MIX.  PLACE PLANT IN 
POCKET SLIGHTLY ABOVE  GRADE.

BACKFILL PLANT POCKET 1/2 WITH PLANTING MIX CONSISTING OF 
50 % TOPSOIL & 50 % NAITIVE SOIL, ASSURING SHRUB  IS 
STRAIGHT.

BACK FILL REMAINING 1/2 OF PLANT POCKET WITH PLANTING MIX 
& COMPACT THOROUGHLY, ASSURING SHRUB IS STILL STRAIGHT.

SPREAD 1" OF PLANTING MIX OVER TOP OF CONTAINER 
ROOTBALL. SLOPE GRADE AWAY FROM SHRUB.

IF PLANTED IN NON-IRRIGATED AREAS, FORM A SAUCER WITH 
SOIL AT OUTSIDE EDGE OF ROOTBALL.

SHREDDED BARK MULCH, 3" DEPTH.  MULCH TO BE NATURAL IN 
COLOR.  LEAVE 1-2" RING EXPOSED AT BASE OF PLANT.

IF NOT PLANTED WITHIN A LANDSCAPE BED, MULCH RINGS TO 
BE  CONSISTENT IN SIZE WITH PLANT TYPE/SIZE THROUGHOUT 
PROJECT.

c
LANDSCAPE MANAGEMENT
SOLUTIONS

2002

Shrub Planting Detail - Container
Scale: NTS

Perennial plants spaced
according to planting plan

3" Hardwood mulch as specified

Remove container from rootball

Planting Soil Mix.
Install to a depth of 18".
See Specifications
Undisturbed soil

Compost Till Layer

Perennial Planting Detail
NTS

SPADE CUT EDGE

3" DEEP HARDWOOD
BARK MULCH

PLANTING MIX

LAWN

Spade Cut Edging Detail
NTS

(6) Evergreen or
Deciduous Shrubs, typ.

(30"-36" ht.)

Proposed Electrical
Transformer

40"x40" Reinforced
Concrete Transformer Pad

Optional Transformer Screening Detail
Scale: 14" = 1'

*Notes:
- Transformer Pad shall be
  screened on a minimum of three
  sides
- Actual Pad and Plant Locations
  shall be determined in the field,
  based on actual construction,
  orientation, and desired screening

Decorative Mailbox - 12 Gang CBU
Scale: NTS

All Landscape Maintenance shall be performed by Owner or Owner's
desired Landscape Contractor or Landscape Maintenance Company.

Overall
· All diseased, damaged, or dead materials shall be replaced in

accordance with the standards of the City of Troy Zoning
Ordinance.

Lawn & Turf
· Lawn shall not be irrigated the prior to scheduled mowing
· Maintain a lawn height or 2-1/2" to 3-1/2"
· Lawn shall be mowed with a mulching mower or mower affixed

with a mulching blade. Grass clippings shall be left on the lawn to
decompose and release nutrients back into the soil

· Inspect Irrigation system after mowing to ensure no damage has
been done to the components

· Maintenance Contractor shall maintain clean equipment to prevent
potential spread of unwanted seeds, pests, and pathogens

Shrubs
· Prune shrubs on an as-needed basis and only to maintain the

plant's natural appearance
· Allow shrubs to mature and fill planting areas as designed
· Allow designed hedges to grow together prior to pruning into a

uniform shape

Groundcovers
· Keep free of weeds, grass, and refuse
· Prune lightly to maintain natural appearance
· Allow groundcovers to fill the intended planting area

Perennials
· Prune dead flower stalks that emerge during the summer to

encourage foliage growth
· Perform seasonal pruning, weeding, and dead-heading as

necessary to maintain a neat appearance and encourage flowering

Trees
· Remove weeds and suckers from around the base of trees
· Prune trees for safety, health, or structural clearance. Remove

crossing and damaged branches
· Do not top trees for any reason
· Check on tree staking on a regular basis to ensure that ties and

stakes are not damaging the trees. Maintain tree stakes until the
tree can stand on its own. Upon reaching this point, remove and
properly dispose of all tree stakes, ties, and wiring

Mulch
· Maintain hardwood mulch at a 3" depth and replenish as needed
· Keep mulch at least 3" away from plant stems and tree trunks
· Maintain clean-cut mulch edges and tree rings that match the

designed edges

Weed Management
· Remove and properly dispose of any weeds and tree suckers that

appear in planting beds. Use the least destructive methods
possible

Fertilization
When fertilizing, use organic or non-chemical alternatives whenever
possible to reduce the runoff into the Paint Creek

Pest Control
· When using pesticides, use organic or non-chemical alternatives

whenever possible to reduce the runoff into the Paint Creek

Bed Edging
· Maintain Spade Cut Edges as designed, as necessary

Landscape Maintenance Notes
1. All plant material shall be true to name and free from physical damage

and wind burn.
2. Plants shall be full, well-branched, and in a healthy, vigorous growing

condition.
3. Plants shall be watered before and after planting is complete.
4. All trees must be staked, fertilized, and mulched and shall be guaranteed

to exhibit a normal growth cycle for at least one (1) full year following
planting.

5. All material shall conform to the guidelines established in the most
recent edition of the American Standard for Nursery Stock.

6. Provide clean backfill soil, using material stockpiled on site.  Soil shall
be screened and free of any debris, foreign material, or stone.

7. "Agriform" tabs or similar slow-release fertilizer shall be added to the
planting pits before being backfilled.

8. Amended planting mix shall consist of 1/3 screened topsoil, 1/3 sand,
and 1/3 peat.

9. All plantings shall be mulched with shredded hardwood bark, spread to
a minimum depth of 3".  Mulch is to be free from debris and foreign
material and shall contain no pieces of inconsistent size.

10. The Landscape Contractor shall be responsible for all work shown on
the landscape drawings and specifications.

11. No substitutions or changes of location, or plant types shall be made
without the approval of the Landscape Architect or Owner's
representative.

12. The Landscape Architect shall be notified of any discrepancies between
the plans and field conditions prior to installation.

13. The Landscape Contractor shall be responsible for maintaining all plant
material in a vertical condition throughout the guaranteed period.

14. The Landscape Architect shall have the right at any stage of the
installation to reject any work or material that does not meet the
requirements of the plane and specifications, if requested by the owner.

15. The Contractor shall be responsible for checking plant quantities to
ensure quantities on drawings and plant list are the same.  In the event
of a discrepancy, the quantities on the plans shall prevail.

16. The Landscape Contractor shall seed and mulch or sod (as indicated on
plans) all areas disturbed during construction, throughout the contract
limits.

17. A pre-emergent weed control agent, "Preen" or equal, shall be applied
uniformly to all planting beds prior to mulching.

18. All lawn areas to be irrigated.
19. The Developer and Landscape Architect reserve the right to change

location of plant material and alter plant species/variety at the time of
installation based upon availability and quantity of material as well as
site conditions.  Materials will be of similar size, appearance and growth
habit.

20. All Lawn areas shall be Seeded or Sodded
21. All Landscape Areas shall be irrigated by an automatic irrigation system

with separate zones for Lawn and Plants.

Landscape Notes

Decorative Mailbox - 16 Gang CBU
Scale: NTSManufacturer:  Salsbury Industries

1010 E. 62nd St.
Los Angeles, CA 90001
www.mailboxes.com

Model:   Regency Decorative CBU
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Black

Quantity: 1

Manufacturer:  Salsbury Industries
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General Note

1.  LUMINAIRE MOUNTING HEIGHT 8' - 0"

2.  CALCULATIONS ARE SHOWN IN FOOTCANDLES AT: 0' - 0"

3.  LIGHTING ALTERNATES REQUIRE NEW PHOTOMETRIC CALCULATION AND RESUBMISSION TO CITY

FOR APPROVAL.

THE ENGINEER AND/OR ARCHITECT MUST DETERMINE APPLICABILITY OF THE LAYOUT TO EXISTING /

FUTURE FIELD CONDITIONS.  THIS LIGHTING LAYOUT REPRESENTS ILLUMINATION LEVELS

CALCULATED FROM LABORATORY DATA TAKEN UNDER CONTROLLED CONDITIONS IN ACCORDANCE

WITH ILLUMINATING ENGINEERING SOCIETY APPROVED METHODS.  ACTUAL PERFORMANCE OF ANY

MANUFACTURER'S LUMINAIRE MAY VARY DUE TO VARIATION IN ELECTRICAL VOLTAGE, TOLERANCE

IN LAMPS, AND OTHER VARIABLE FIELD CONDITIONS.  MOUNTING HEIGHTS INDICATED ARE FROM

GRADE AND/OR FLOOR UP.

THESE LIGHTING CALCULATIONS ARE NOT A SUBSTITUTE FOR INDEPENDENT ENGINEERING

ANALYSIS OF LIGHTING SYSTEM SUITABILITY AND SAFETY.  THE ENGINEER AND/OR ARCHITECT IS

RESPONSIBLE TO REVIEW FOR MICHIGAN ENERGY CODE AND LIGHTING QUALITY COMPLIANCE.

UNLESS EXEMPT, PROJECT MUST COMPLY WITH LIGHTING CONTROLS REQUIRMENTS DEFINED IN

ASHRAE 90.1 2013. FOR SPECIFIC INFORMATION CONTACT GBA CONTROLS GROUP AT

ASG@GASSERBUSH.COM OR 734-266-6705.

FOR ORDERING INQUIRIES CONTACT GASSER BUSH AT QUOTES@GASSERBUSH.COM OR 734-266-

6705.

THIS DRAWING WAS GENERATED FROM AN ELECTRONIC IMAGE FOR ESTIMATION PURPOSE ONLY.

LAYOUT TO BE VERIFIED IN FIELD BY OTHERS.

MOUNTING HEIGHT IS MEASURED FROM GRADE TO FACE OF FIXTURE. POLE HEIGHT SHOULD BE

CALCULATED AS THE MOUNTING HEIGHT LESS BASE HEIGHT.

Schedule

Symbol Label Quantity Manufacturer Catalog Number Description Lamp

Lumens

Per

Lamp

Light Loss

Factor
Wattage

A
198 Generation

Lighting

8338701-12 Small one light downlight

outdoor wall lantern

LED 901 0.9 7.93

Statistics

Description Symbol Avg Max Min Avg/Min Max/Min

Grade @ 0' 0.0 fc 1.0 fc 0.0 fc N/A N/A

LDS
Text Box
Lighting for Single Family Lots will vary depending upon product style selected.
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SLAB ADJACENT TO
FOUNDATION WALL

UNEXCAVATED
4" CONC. SLAB W/ 6X6
#10 WWM ON 4" COMP
GRANULAR FILL

4" CONC. BLOCK OR STEM WALL
ON 12" P. CONC. TRENCH FTG. MIN.
42" BELOW FIN. GRADE BRG. ON
UNDISTURBED SOIL

4" SLAB
LEDGE

4" BRICK
LEDGE

4" CONC BLOCK OR STEM
WALL ON 12" P. CONC.
TRENCH FTG.  MIN. 42"
BELOW FIN. GRADE BRG.
ON UNDISTURBED SOIL

UNEXCAVATED
4" CONC. SLAB W/
6 X 6 #10 W.W.M. ON
4" COMP. GRANULAR FILL

12" P. CONC. TRENCH
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FIN. GRADE BRG. ON
UNDISTURBED SOIL
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4" SLAB
LEDGE

4" BRICK
LEDGE

LEAD
WALL

1'-7 3/4"1'-7 3/4"

19'-6 1/2" 4'-10 1/2"

24'-5"

37
'-4

"
12'

-0
"

7'-
8"

16'-3"

12'
-0

"
1'-
0"

6'
-2"

29
'-2

"
1'-
0"

1'-
0"

19
'-0

"
1'-
0"

32
'-0

"
1'-
0"

4'
-8

"

4'
-4

"
1'-
0"

6'
-8

"

1'-0"9'-4"

1'-0"22'-4 1/2"

3'-10 1/2"1'-0"17'-6"
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2" X 24" PERIMETER
INSULATION
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24'-2 1/2" 24'-2 1/2"

11'-4"13'-1" 11'-4" 13'-1"
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"

4'-5 1/2" 19'-6 1/2" 4'-5 1/2" 4'-5 1/2"

24'-0"

4'
-8

"

4'
-8

"1'-8"

1'-8" 1'-8" 1'-8" 1'-8"

1'-0"

PROVIDE MIN. (1) JACK STUD & (1) KING
STUD AT EACH END OF ALL HEADERS
(UNLESS NOTED OTHERWISE).

NOTE:

NOTE:
PROVIDE MIN. (1) JOIST OR LADDER
FRAMING UNDER ALL UPPER FLOOR
PARALLEL PARTITIONS

PROVIDE  MIN. (2) 2 X 4 HEADER AT ALL
INTERIOR & EXTERIOR DOOR & WINDOW
OPENINGS (UNLESS NOTED OTHERWISE).

NOTE:

NOTE:
GROUT ALL CONCRETE BLOCK
CORES SOLID THAT SUPPORT POINT
LOADS FROM ABOVE (TYPICAL)

FOUNDATION NOTES

1. ALL COLUMNS SHOWN SHALL BE 3" DIA. SCHEDULE 40 STANDARD STEEL
PIPE COLUMN ON 30" X 30" X 18" DEEP CONC. FTG. TOP OF CONCRETE
FTG. TO BE 4" BELOW FINISH BASEMENT SLAB. (TYPICAL UNLESS NOTED
OTHERWISE)

2. WHERE STEEL BEAMS REST ON FOUNDATION WALLS, SIZE BEAM POCKET
APPROPRIATELY AND SHIM AS REQUIRED.

3. VERIFY ALL UTILITY LOCATIONS W/ BUILDER.

4. PROVIDE LADDERING UNDER ANY WALL RUNNING PARALLEL W/ JOIST
THAT DOES NOT LAND DIRECTLY ON A JOIST

5. PROVIDE SQUASH BLOCKS UNDER ALL BEARING CONDITIONS.

6. GROUT SOLID @ BEARING CONDITIONS WHERE BLOCK IS USED.

7. PROVIDE 2" X 24" (MIN. R-10) RIGID PERIMETER INSULATION AT ALL
BASEMENT SLABS THAT ARE LESS THAN 42" BELOW EXTERIOR FINISHED
GRADE

8.  GAS LINES SHALL RUN UNDER SLAB

NOTE:
ALL FOOTINGS ARE DESIGNED FOR 3000 P.S.F. SOIL BRG. CAPACITY & 30
P.S.F. ROOF SNOW LOAD.  FOR VARYING CONDITIONS REFER TO TABLE
R403.1(1), R403.1(2), & R403.1(3) OF THE 2015 IRC.

BRG. WALL
BRG. WALL ABOVE

POINT LOAD
POINT LOAD FROM ABOVE

STEEL BEAM

WOOD BEAM

NOTE:

BRG. WALL & BRG. WALL ABOVE

A-1

N
O
T F

O
R
 C

O
N
STR

U
C
TIO

N



SHEET #

SCALE:

26030 PONTIAC TRAIL
SOUTH LYON, MI 48178
PHONE:  (248)-446-1960

COPYRIGHT 2021 TK DESIGN AND ASSOCIATES

R
O

B
E

R
T

S
O

N
B

R
O

T
H

E
R

S
 H

O
M

E
S

T
R

O
Y

 G
O

O
D

M
A

N
M

U
L

T
I-

F
A

M
IL

Y
6

 U
N

IT

JOB No.

DRAWN:
CHECKED:

FINAL:

-

PER PLAN

WWW.TKHOMEDESIGN.COM

C
L

IE
N

T
 /

 P
R

O
J
E

C
T

-DO NOT SCALE DRAWINGS, USE CALCULATED DIMENSIONS ONLY
-CONTRACTOR TO FIELD VERIFY ALL DRAWING ASPECTS BEFORE
CONSTRUCTION, DISCREPANCIES AND DESIGN CHANGES SHALL BE
REPORTED TO THE DESIGNER IN WRITTEN FORM IMMEDIATELY
-CALL MISS DIG AT 680-482-7271 3 DAYS PRIOR TO ANY EXCAVATION
-CONSTRUCTION IS THE SOLE RESPONSIBILITY OF THE PERMIT HOLDER

WO 1370-22

REVIEW 3-18-22

FAX:       (248)-446-1961

AG

FIRST FLOOR PLAN
SCALE: 1/4" = 1'-0"

NOTE:
PROVIDE 1 HR. FIRE RATED EXTERIOR WALL
ASSEMBLY IN ALL AREAS WITHIN 4'-0" ON
EA. SIDE OF DEMISING WALL - TYP.
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2-CAR GARAGE
4" CONC. SLAB ON 4" COMP
GRANULAR FILL (PITCH FLOOR
2" TO GARAGE DOORS)

(SEE FIRE SEPARATION NOTE
THIS SHEET)
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HIGH EFF.
FURN. (+90)
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(+90)
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9'-1 1/8" CLG. HT.

DINING
9'-1 1/8" CLG. HT.
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FOYER
9'-1 1/8" CLG. HT.
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FAM. ENT.
8'-1 1/8" CLG. HT.
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NOTE:
DROP CLG. FOR MECHANICALS
PER BLDRS. SPEC.
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STEPS & RAIL'G
PER CODE &
GRADE CONDITIONS
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(SEE FIRE SEPARATION NOTE
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WH
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9'-1 1/8" CLG. HT.
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FAMILY RM.
9'-1 1/8" CLG. HT.
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9'-1 1/8" CLG. HT.

P.R.
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FAM. ENT.
8'-1 1/8" CLG. HT.

UP 16R.

NOTE:
DROP CLG. FOR MECHANICALS
PER BLDRS. SPEC.
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ABOVE - INSULATE
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GRADE CONDITIONS
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(SEE FIRE SEPARATION NOTE
THIS SHEET)
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FURN. (+90)
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SOFT.

KITCHEN
9'-1 1/8" CLG. HT.
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9'-1 1/8" CLG. HT.
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FAMILY RM.
9'-1 1/8" CLG. HT.

FOYER
9'-1 1/8" CLG. HT.
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FAM. ENT.
8'-1 1/8" CLG. HT.

UP 16R.

NOTE:
DROP CLG. FOR MECHANICALS
PER BLDRS. SPEC.
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WH
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SOFT.

KITCHEN
9'-1 1/8" CLG. HT.

DINING
9'-1 1/8" CLG. HT.
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FAMILY RM.
9'-1 1/8" CLG. HT.

FOYER
9'-1 1/8" CLG. HT.
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8'-1 1/8" CLG. HT.
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NOTE:
DROP CLG. FOR MECHANICALS
PER BLDRS. SPEC.
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RATED DR.
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2-CAR GARAGE
4" CONC. SLAB ON 4" COMP
GRANULAR FILL (PITCH FLOOR
2" TO GARAGE DOORS)

(SEE FIRE SEPARATION NOTE
THIS SHEET)
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HIGH EFF.
FURN. (+90)

WH
(+90)

SOFT.

KITCHEN
9'-1 1/8" CLG. HT.

DINING
9'-1 1/8" CLG. HT.

3080EXT. DR.

FAMILY RM.
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PROVIDE MIN. (1) JACK STUD & (1) KING
STUD AT EACH END OF ALL HEADERS
(UNLESS NOTED OTHERWISE).

NOTE:

NOTE:
PROVIDE MIN. (1) JOIST OR LADDER
FRAMING UNDER ALL UPPER FLOOR
PARALLEL PARTITIONS

PROVIDE  MIN. (2) 2 X 4 HEADER AT ALL
INTERIOR & EXTERIOR DOOR & WINDOW
OPENINGS (UNLESS NOTED OTHERWISE).

NOTE: S.D.

ALL SMOKE & CARBON MONOXIDE
DETECTORS INTERCONNECTED W/
BATTERY BACK-UP PER CODE.

NOTE:

DOOR & WINDOW LOCATIONS:

ALL DOORS & WINDOWS ARE ASSUMED TO BE EITHER IN
THE CENTER OF THE WALL MASS OR MIN. 4 INCHES
FROM PERPENDICULAR WALL FOR CASING UNLESS
NOTED OTHERWISE

NOTE:

SD/CPLAN NOTES

1. OPENINGS BETWEEN THE GARAGE AND RESIDENCE SHALL BE EQUIPPED WITH
20-MINUTE FIRE RATED DOORS (OR EQUIVALENT PER 2015 MRC SECTION
R302.5.1).

2. VENT ALL EXHAUST FANS TO EXTERIOR.

3. WHEN POSSIBLE DIRECT ALL FLUES AND VENTS THAT PENETRATE ROOF
BEHIND MAIN RIDGE.

4. INSTALL WATER SUPPLY AND DRAIN BOX (GREY BOX) AT WASHING MACHINE
LOCATION.

5. USE MOISTURE RESISTANT DRYWALL AT ALL AREAS SUSCEPTIBLE TO
MOISTURE.

6.  ALL FIRST FLOOR INTERIOR DOORS TO BE FRAMED 8'-0" TALL, ALL SECOND
FLOOR INTERIOR DOORS TO BE FRAMED 6'-8" UNLESS NOTED OTHERWISE.
VERIFY W/ BUILDER

7.  PROVIDE GUARDRAIL AT STAIRS DURING CONSTRUCTION.

8.  PROVIDE SQUASH BLOCKS UNDER ALL BEARING CONDITIONS.

9.  GARAGE WALLS TO BE 2X6 STUDS IF OVER 10'-0" TALL.

10.  PIPING INSTALLED DOWNSTREAM OF THE POINT OF DELIVERY SHALL NOT
EXTEND THROUGH ANY TOWNHOUSE UNIT OTHER THAN UNIT SERVED PER
SECTION G2415.3

1/2" GYPSUM WALL BOARD ON EACH SIDE OF 2x4 WOOD STUDS @ 16" O.C. 3 1/2"
THICK TYPICAL (UNLESS NOTED OTHERWISE).  ALL DIMENSION TAKEN FROM
STUD EDGES

INTERIOR WALLS:

EXTERIOR WALLS:
SIDING WITH AIRSPACE, MOISTURE BARRIER PAPER (HOUSE WRAP) ON 7/16"
O.S.B. SHEATHING ON 2X4 WOOD STUDS @ 16" O.C. OR AS NOTED, MIN. R-13 WALL
CONSTRUCTION, 1/2" GYPSUM WALL BOARD (GLUE & SCREW).  WALL TO BE 4"
THICK WITH SIDING (TYPICAL UNLESS NOTED OTHERWISE). ALL DIMENSION TAKEN
FROM FRAMING (FLOOR PLANS) OR FOUNDATION CORNERS (FOUNDATION PLAN)
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NOTE:
PROVIDE MIN. (1) JOIST OR LADDER
FRAMING UNDER ALL UPPER FLOOR
PARALLEL PARTITIONS

PROVIDE  MIN. (2) 2 X 4 HEADER AT ALL
INTERIOR & EXTERIOR DOOR & WINDOW
OPENINGS (UNLESS NOTED OTHERWISE).

NOTE: S.D.

ALL SMOKE & CARBON MONOXIDE
DETECTORS INTERCONNECTED W/
BATTERY BACK-UP PER CODE.

NOTE:

DOOR & WINDOW LOCATIONS:

ALL DOORS & WINDOWS ARE ASSUMED TO BE EITHER IN
THE CENTER OF THE WALL MASS OR MIN. 4 INCHES
FROM PERPENDICULAR WALL FOR CASING UNLESS
NOTED OTHERWISE

NOTE:

SD/CPLAN NOTES

1. OPENINGS BETWEEN THE GARAGE AND RESIDENCE SHALL BE EQUIPPED WITH
20-MINUTE FIRE RATED DOORS (OR EQUIVALENT PER 2015 MRC SECTION
R302.5.1).

2. VENT ALL EXHAUST FANS TO EXTERIOR.

3. WHEN POSSIBLE DIRECT ALL FLUES AND VENTS THAT PENETRATE ROOF
BEHIND MAIN RIDGE.

4. INSTALL WATER SUPPLY AND DRAIN BOX (GREY BOX) AT WASHING MACHINE
LOCATION.

5. USE MOISTURE RESISTANT DRYWALL AT ALL AREAS SUSCEPTIBLE TO
MOISTURE.

6.  ALL FIRST FLOOR INTERIOR DOORS TO BE FRAMED 8'-0" TALL, ALL SECOND
FLOOR INTERIOR DOORS TO BE FRAMED 6'-8" UNLESS NOTED OTHERWISE.
VERIFY W/ BUILDER

7.  PROVIDE GUARDRAIL AT STAIRS DURING CONSTRUCTION.

8.  PROVIDE SQUASH BLOCKS UNDER ALL BEARING CONDITIONS.

9.  GARAGE WALLS TO BE 2X6 STUDS IF OVER 10'-0" TALL.

10.  PIPING INSTALLED DOWNSTREAM OF THE POINT OF DELIVERY SHALL NOT
EXTEND THROUGH ANY TOWNHOUSE UNIT OTHER THAN UNIT SERVED PER
SECTION G2415.3

1/2" GYPSUM WALL BOARD ON EACH SIDE OF 2x4 WOOD STUDS @ 16" O.C. 3 1/2"
THICK TYPICAL (UNLESS NOTED OTHERWISE).  ALL DIMENSION TAKEN FROM
STUD EDGES

INTERIOR WALLS:

EXTERIOR WALLS:
SIDING WITH AIRSPACE, MOISTURE BARRIER PAPER (HOUSE WRAP) ON 7/16"
O.S.B. SHEATHING ON 2X4 WOOD STUDS @ 16" O.C. OR AS NOTED, MIN. R-13 WALL
CONSTRUCTION, 1/2" GYPSUM WALL BOARD (GLUE & SCREW).  WALL TO BE 4"
THICK WITH SIDING (TYPICAL UNLESS NOTED OTHERWISE). ALL DIMENSION TAKEN
FROM FRAMING (FLOOR PLANS) OR FOUNDATION CORNERS (FOUNDATION PLAN)
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ELEVATION NOTES
1. ALL ROOF SADDLES TO BE O.S.B. SHEATHED WITH ICE

& WATER SHIELD AND SHINGLES.

2. PROVIDE ICE & WATER SHIELD MIN. 6'-0" COVERAGE
AT ALL VALLEYS

3. FIREPLACE FLUE TO BE DETERMINED PER
MANUFACTURER'S SPECIFICATION

4. METAL FLASHING AS REQUIRED BY CODE.

5. ROOF & SOFFIT VENTS AS REQUIRED BY CODE.

6. PROVIDE GUTTERS & DOWNSPOUTS FOR DRAINAGE OF
ROOF WATER. DOWNSPOUTS ARE TO BE LOCATED SO
THAT THE DISCHARGE WILL NOT SPILL ON OR FLOW
ACROSS ANY PORCHES, WALKS OR DRIVES.

7. CARPENTER TO VERIFY THICKNESS OF MASONRY
PRIOR TO BUILDING BRICK RACK

3'-0"
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-0

"

TYPICAL WINDOW 
DESIGNATION

NOTE:
GENERAL REFERENCE FOR
ROUGH OPENING SIZES
ONLY.  CONSULT WITH
WINDOW MANUFACTURER
FOR EXACT WINDOW SIZES
& REQUIREMENTS.

3060 S.H.

OVERHANG DIMENSIONS (O.H.) ARE
FROM SHEATHING U.N.O.

NOTE: NOTE:
ALL WINDOW SILLS OVER 6'-0" ABOVE EXTERIOR GRADE OR
SURFACE BELOW TO BE MINIMUM 24" ABOVE FINISHED FLOOR
OR HAVE SASH LIMITERS PER CODE REQUIRMENTS

NOTE:
ALL CASEMENT VENTING TO
BE VERIFIED W/ BUILDER/
HOMEOWNER PRIOR TO
ORDERING WINDOWS

NOTE:
WINDOW MANUFACTURER TO VERIFY ALL WINDOW GRID
PATTERNS WITH HOME OWNER.

NOTE:
PROVIDE 1 HR. FIRE RATED EXTERIOR WALL
ASSEMBLY IN ALL AREAS WITHIN 4'-0" ON
EA. SIDE OF DEMISING WALL - TYP.

4'-0"4'-0"

1 X 6 RAKE

1 X 6 TRIM

BOARD & BATTEN
SIDING (EXT.
PLYWOOD W/ 1 X 2
VERTICAL @ 12" O.C.)

HORIZONTAL SIDING

BRICK SOLDIER
CRS. (PROJ. 1")
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DETAIL SHEET A4
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ELEVATION NOTES
1. ALL ROOF SADDLES TO BE O.S.B. SHEATHED WITH ICE

& WATER SHIELD AND SHINGLES.

2. PROVIDE ICE & WATER SHIELD MIN. 6'-0" COVERAGE
AT ALL VALLEYS

3. FIREPLACE FLUE TO BE DETERMINED PER
MANUFACTURER'S SPECIFICATION

4. METAL FLASHING AS REQUIRED BY CODE.

5. ROOF & SOFFIT VENTS AS REQUIRED BY CODE.

6. PROVIDE GUTTERS & DOWNSPOUTS FOR DRAINAGE OF
ROOF WATER. DOWNSPOUTS ARE TO BE LOCATED SO
THAT THE DISCHARGE WILL NOT SPILL ON OR FLOW
ACROSS ANY PORCHES, WALKS OR DRIVES.

7. CARPENTER TO VERIFY THICKNESS OF MASONRY
PRIOR TO BUILDING BRICK RACK

3'-0"

6'
-0

"

TYPICAL WINDOW 
DESIGNATION

NOTE:
GENERAL REFERENCE FOR
ROUGH OPENING SIZES
ONLY.  CONSULT WITH
WINDOW MANUFACTURER
FOR EXACT WINDOW SIZES
& REQUIREMENTS.

3060 S.H.

OVERHANG DIMENSIONS (O.H.) ARE
FROM SHEATHING U.N.O.

NOTE: NOTE:
ALL WINDOW SILLS OVER 6'-0" ABOVE EXTERIOR GRADE OR
SURFACE BELOW TO BE MINIMUM 24" ABOVE FINISHED FLOOR
OR HAVE SASH LIMITERS PER CODE REQUIRMENTS

NOTE:
ALL CASEMENT VENTING TO
BE VERIFIED W/ BUILDER/
HOMEOWNER PRIOR TO
ORDERING WINDOWS

NOTE:
WINDOW MANUFACTURER TO VERIFY ALL WINDOW GRID
PATTERNS WITH HOME OWNER.

AREA OF ATTIC OVER HEATED SPACE = 4360 SQ. FT.
4360/150 = 29 (SQ. FT. REQ'D)
29' X 144" = 4186" (SQ. INCH CONVERSION)
RIDGE VENTING:
4186" X 0.45 = 1884" (SQ. INCHES REQ'D)
1884" / 18 = 105' (LINEAR FT. OF RIDGE VENT REQ'D)
EAVE OR CORNICE VENTING:
4186" X 0.55 = 2303" (SQ. INCHES REQ'D)

ATTIC VENTILATION CALCULATIONS:

REAR ELEVATION
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IRC BUILDING CODE DATA

TYPE OF CONSTRUCTION:
NUMBER OF STORIES:

FIRE RATING:
SEPARATION WALL (PER R302.2):
EXTERIOR WALL @ SEPARATION WALL

SPRINKLER SYSTEM:

NOTES:
1. REFER TO GENERAL SHEETS FOR FIRE RATED WALL DETAILS

WALLS &  PARTITIONS:

ZONING:

2
W00D FRAME ON POURED FND.

2 HR
1 HR

NOT SPRINKLED

CODES

23'-11 5/8" ( GRADE TO MEDIAN)BUILDING HEIGHT:

SQUARE FOOTAGE:

FIRST
FLOOR

SECOND
FLOOR

GARAGE
SQUARE FOOTAGE

802 1063 389

TOTAL
HEATED
S.F.
1865

BLDG TOTAL SF. F.T = 9,224 1,959 182

PLUMBING FIXTURES:

BATHROOMS KITCHEN
SINK

DISHWASHER MOP
SINK

STANDARD FIXTURES
UNIT IDENTITY

MICHIGAN RESIDENTIAL CODE (MRC) - 2015
MICHIGAN MECHANICAL CODE (MMC) - 2015
MICHIGAN PLUMBING CODE (MPC) - 2015
NPFA 70 NATIONAL ELECTRICAL CODE - 2017

UNIT IDENTITY OUTDOOR
LIVING

37
795 1041 3891836 36
793 1042 4061835 36
793 1030 3861823 36
802 1063 3891865 37

UNIT D
UNIT E
UNIT B
UNIT C
UNIT F

BLDG TOTAL  =

2.5 1 1 0
2.5 1 1 0
2.5 1 1 0
2.5 1 1 0
2.5 1 1 0

12.5 5 5 0

UNIT D
UNIT E
UNIT B
UNIT C
UNIT F

PLAN DRAWING INDEX

GN1 GENERAL NOTES & DETAILS

FOUNDATION PLAN

SECOND FLOOR PLAN

FIRST FLOOR PLAN

RIGHT & REAR ELEVATION / ROOF PLAN

FRONT & LEFT ELEVATION

CIVIL

ARCHITECTURAL BUILDING COMPOSITION

SITE PLAN

BUILDING SECTIONS

REV.
DATE

A1

A2

A3

A4

A5

BUILDING SECTIONS

A6

A7

A8

FOUNDATION STRUCTURE PLAN

SECOND FLOOR STRUCTURE PLAN

FIRST FLOOR STRUCTURE PLAN

S1

S2

S3

GN21 GENERAL NOTES & DETAILS

A9 DETAILS

WALL SECTIONS

OPT. BASEMENT FOUNDATION PLAN

OPT OUTDOOR LIVING PATIO ON SLAB FND.

OPT BASEMENT FIRST FLOOR PLAN

OPT. RAISED SLAB ON BASEMENT FND.

OPT 1

OPT 1.1

OPT 2

OPT 3

COVER

TROY GOODMAN

5 UNIT TOWNHOME



PROVIDE MIN. (1) JACK STUD & (1) KING
STUD AT EACH END OF ALL HEADERS
(UNLESS NOTED OTHERWISE).

NOTE:

NOTE:
PROVIDE MIN. (1) JOIST OR LADDER
FRAMING UNDER ALL UPPER FLOOR
PARALLEL PARTITIONS

PROVIDE  MIN. (2) 2 X 4 HEADER AT ALL
INTERIOR & EXTERIOR DOOR & WINDOW
OPENINGS (UNLESS NOTED OTHERWISE).

NOTE:

NOTE:
GROUT ALL CONCRETE BLOCK
CORES SOLID THAT SUPPORT POINT
LOADS FROM ABOVE (TYPICAL)
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FOUNDATION NOTES

1. ALL COLUMNS SHOWN SHALL BE 3" DIA. SCHEDULE 40 STANDARD STEEL
PIPE COLUMN ON 30" X 30" X 18" DEEP CONC. FTG. TOP OF CONCRETE
FTG. TO BE 4" BELOW FINISH BASEMENT SLAB. (TYPICAL UNLESS NOTED
OTHERWISE)

2. WHERE STEEL BEAMS REST ON FOUNDATION WALLS, SIZE BEAM POCKET
APPROPRIATELY AND SHIM AS REQUIRED.

3. VERIFY ALL UTILITY LOCATIONS W/ BUILDER.

4. PROVIDE LADDERING UNDER ANY WALL RUNNING PARALLEL W/ JOIST
THAT DOES NOT LAND DIRECTLY ON A JOIST

5. PROVIDE SQUASH BLOCKS UNDER ALL BEARING CONDITIONS.

6. GROUT SOLID @ BEARING CONDITIONS WHERE BLOCK IS USED.

7. PROVIDE 2" X 24" (MIN. R-10) RIGID PERIMETER INSULATION AT ALL
BASEMENT SLABS THAT ARE LESS THAN 42" BELOW EXTERIOR FINISHED
GRADE

8.  GAS LINES SHALL RUN UNDER SLAB

NOTE:
ALL FOOTINGS ARE DESIGNED FOR 3000 P.S.F. SOIL BRG. CAPACITY & 30
P.S.F. ROOF SNOW LOAD.  FOR VARYING CONDITIONS REFER TO TABLE
R403.1(1), R403.1(2), & R403.1(3) OF THE 2015 IRC.

FOUNDATION PLAN
SCALE: 1/4" = 1'-0"
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FIRST FLOOR PLAN
SCALE: 1/4" = 1'-0"
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PROVIDE MIN. (1) JOIST OR LADDER
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PROVIDE  MIN. (2) 2 X 4 HEADER AT ALL
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OPENINGS (UNLESS NOTED OTHERWISE).
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FIRE SEPARATION (R302.6)
GARAGE SPACE BENEATH HABITABLE ROOMS SHALL BE SEPARATED FROM ALL HABITABLE ROOMS
ABOVE BY NOT LESS THAN 5/8-INCH TYPE X GYPSUM BOARD OR EQUIVALENT.  WHERE THE
SEPARATION IS A FLOOR-CEILING ASSEMBLY, THE STRUCTURE SUPPORTING THE SEPARATION SHALL
ALSO BE PROTECTED BY NOT LESS THAN 1/2-INCH GYPSUM BOARD OR EQUIVALENT.  ALL OTHER
GARAGE SPACE SHALL BE SEPARATED FROM THE RESIDENCE AND ITS ATTIC AREA BY NOT LESS
THAN 1/2-INCH GYPSUM BOARD APPLIED TO THE GARAGE SIDE.  DROP CLG. UNDER FLR. ABV.
(ENCLOSE MECHANICAL AND STRUCTURAL ELEMENTS) VERIFY W/ BLDR.

FIRE SEPARATION NOTES.D.

ALL SMOKE & CARBON MONOXIDE
DETECTORS INTERCONNECTED W/
BATTERY BACK-UP PER CODE.

NOTE:

DOOR & WINDOW LOCATIONS:

ALL DOORS & WINDOWS ARE ASSUMED TO BE EITHER IN
THE CENTER OF THE WALL MASS OR MIN. 4 INCHES
FROM PERPENDICULAR WALL FOR CASING UNLESS
NOTED OTHERWISE

NOTE:

SD/CPLAN NOTES

1. OPENINGS BETWEEN THE GARAGE AND RESIDENCE SHALL BE EQUIPPED WITH
20-MINUTE FIRE RATED DOORS (OR EQUIVALENT PER 2015 MRC SECTION
R302.5.1).

2. VENT ALL EXHAUST FANS TO EXTERIOR.

3. WHEN POSSIBLE DIRECT ALL FLUES AND VENTS THAT PENETRATE ROOF
BEHIND MAIN RIDGE.

4. INSTALL WATER SUPPLY AND DRAIN BOX (GREY BOX) AT WASHING MACHINE
LOCATION.

5. USE MOISTURE RESISTANT DRYWALL AT ALL AREAS SUSCEPTIBLE TO
MOISTURE.

6.  ALL FIRST FLOOR INTERIOR DOORS TO BE FRAMED 8'-0" TALL, ALL SECOND
FLOOR INTERIOR DOORS TO BE FRAMED 6'-8" UNLESS NOTED OTHERWISE.
VERIFY W/ BUILDER

7.  PROVIDE GUARDRAIL AT STAIRS DURING CONSTRUCTION.

8.  PROVIDE SQUASH BLOCKS UNDER ALL BEARING CONDITIONS.

9.  GARAGE WALLS TO BE 2X6 STUDS IF OVER 10'-0" TALL.

10.  PIPING INSTALLED DOWNSTREAM OF THE POINT OF DELIVERY SHALL NOT
EXTEND THROUGH ANY TOWNHOUSE UNIT OTHER THAN UNIT SERVED PER
SECTION G2415.3

1/2" GYPSUM WALL BOARD ON EACH SIDE OF 2x4 WOOD STUDS @ 16" O.C. 3 1/2"
THICK TYPICAL (UNLESS NOTED OTHERWISE).  ALL DIMENSION TAKEN FROM
STUD EDGES

INTERIOR WALLS:

EXTERIOR WALLS:
SIDING WITH AIRSPACE, MOISTURE BARRIER PAPER (HOUSE WRAP) ON 7/16"
O.S.B. SHEATHING ON 2X4 WOOD STUDS @ 16" O.C. OR AS NOTED, MIN. R-13 WALL
CONSTRUCTION, 1/2" GYPSUM WALL BOARD (GLUE & SCREW).  WALL TO BE 4"
THICK WITH SIDING (TYPICAL UNLESS NOTED OTHERWISE). ALL DIMENSION TAKEN
FROM FRAMING (FLOOR PLANS) OR FOUNDATION CORNERS (FOUNDATION PLAN)

PORCH CLG. FINISH PER
BUILDER'S SPEC.

NOTE:

A-2
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SECOND FLOOR PLAN
SCALE: 1/4" = 1'-0"
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OPP

PROVIDE MIN. (1) JACK STUD & (1) KING
STUD AT EACH END OF ALL HEADERS
(UNLESS NOTED OTHERWISE).

NOTE:

NOTE:
PROVIDE MIN. (1) JOIST OR LADDER
FRAMING UNDER ALL UPPER FLOOR
PARALLEL PARTITIONS

PROVIDE  MIN. (2) 2 X 4 HEADER AT ALL
INTERIOR & EXTERIOR DOOR & WINDOW
OPENINGS (UNLESS NOTED OTHERWISE).

NOTE:
FIRE SEPARATION (R302.6)
GARAGE SPACE BENEATH HABITABLE ROOMS SHALL BE SEPARATED FROM ALL HABITABLE ROOMS
ABOVE BY NOT LESS THAN 5/8-INCH TYPE X GYPSUM BOARD OR EQUIVALENT.  WHERE THE
SEPARATION IS A FLOOR-CEILING ASSEMBLY, THE STRUCTURE SUPPORTING THE SEPARATION SHALL
ALSO BE PROTECTED BY NOT LESS THAN 1/2-INCH GYPSUM BOARD OR EQUIVALENT.  ALL OTHER
GARAGE SPACE SHALL BE SEPARATED FROM THE RESIDENCE AND ITS ATTIC AREA BY NOT LESS
THAN 1/2-INCH GYPSUM BOARD APPLIED TO THE GARAGE SIDE.  DROP CLG. UNDER FLR. ABV.
(ENCLOSE MECHANICAL AND STRUCTURAL ELEMENTS) VERIFY W/ BLDR.

FIRE SEPARATION NOTES.D.

ALL SMOKE & CARBON MONOXIDE
DETECTORS INTERCONNECTED W/
BATTERY BACK-UP PER CODE.

NOTE:

DOOR & WINDOW LOCATIONS:

ALL DOORS & WINDOWS ARE ASSUMED TO BE EITHER IN
THE CENTER OF THE WALL MASS OR MIN. 4 INCHES
FROM PERPENDICULAR WALL FOR CASING UNLESS
NOTED OTHERWISE

NOTE:

SD/CPLAN NOTES

1. OPENINGS BETWEEN THE GARAGE AND RESIDENCE SHALL BE EQUIPPED WITH
20-MINUTE FIRE RATED DOORS (OR EQUIVALENT PER 2015 MRC SECTION
R302.5.1).

2. VENT ALL EXHAUST FANS TO EXTERIOR.

3. WHEN POSSIBLE DIRECT ALL FLUES AND VENTS THAT PENETRATE ROOF
BEHIND MAIN RIDGE.

4. INSTALL WATER SUPPLY AND DRAIN BOX (GREY BOX) AT WASHING MACHINE
LOCATION.

5. USE MOISTURE RESISTANT DRYWALL AT ALL AREAS SUSCEPTIBLE TO
MOISTURE.

6.  ALL FIRST FLOOR INTERIOR DOORS TO BE FRAMED 8'-0" TALL, ALL SECOND
FLOOR INTERIOR DOORS TO BE FRAMED 6'-8" UNLESS NOTED OTHERWISE.
VERIFY W/ BUILDER

7.  PROVIDE GUARDRAIL AT STAIRS DURING CONSTRUCTION.

8.  PROVIDE SQUASH BLOCKS UNDER ALL BEARING CONDITIONS.

9.  GARAGE WALLS TO BE 2X6 STUDS IF OVER 10'-0" TALL.

10.  PIPING INSTALLED DOWNSTREAM OF THE POINT OF DELIVERY SHALL NOT
EXTEND THROUGH ANY TOWNHOUSE UNIT OTHER THAN UNIT SERVED PER
SECTION G2415.3

1/2" GYPSUM WALL BOARD ON EACH SIDE OF 2x4 WOOD STUDS @ 16" O.C. 3 1/2"
THICK TYPICAL (UNLESS NOTED OTHERWISE).  ALL DIMENSION TAKEN FROM
STUD EDGES

INTERIOR WALLS:

EXTERIOR WALLS:
SIDING WITH AIRSPACE, MOISTURE BARRIER PAPER (HOUSE WRAP) ON 7/16"
O.S.B. SHEATHING ON 2X4 WOOD STUDS @ 16" O.C. OR AS NOTED, MIN. R-13 WALL
CONSTRUCTION, 1/2" GYPSUM WALL BOARD (GLUE & SCREW).  WALL TO BE 4"
THICK WITH SIDING (TYPICAL UNLESS NOTED OTHERWISE). ALL DIMENSION TAKEN
FROM FRAMING (FLOOR PLANS) OR FOUNDATION CORNERS (FOUNDATION PLAN)
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1 R VALUE REV. 1-12-22

ELEVATION NOTES
1. ALL ROOF SADDLES TO BE O.S.B. SHEATHED WITH ICE

& WATER SHIELD AND SHINGLES.

2. PROVIDE ICE & WATER SHIELD MIN. 6'-0" COVERAGE
AT ALL VALLEYS

3. FIREPLACE FLUE TO BE DETERMINED PER
MANUFACTURER'S SPECIFICATION

4. METAL FLASHING AS REQUIRED BY CODE.

5. ROOF & SOFFIT VENTS AS REQUIRED BY CODE.

6. PROVIDE GUTTERS & DOWNSPOUTS FOR DRAINAGE OF
ROOF WATER. DOWNSPOUTS ARE TO BE LOCATED SO
THAT THE DISCHARGE WILL NOT SPILL ON OR FLOW
ACROSS ANY PORCHES, WALKS OR DRIVES.

7. CARPENTER TO VERIFY THICKNESS OF MASONRY
PRIOR TO BUILDING BRICK RACK
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NOTE:
GENERAL REFERENCE FOR
ROUGH OPENING SIZES
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FOR EXACT WINDOW SIZES
& REQUIREMENTS.

3060 S.H.

OVERHANG DIMENSIONS (O.H.) ARE
FROM SHEATHING U.N.O.

NOTE: NOTE:
ALL WINDOW SILLS OVER 6'-0" ABOVE EXTERIOR GRADE OR
SURFACE BELOW TO BE MINIMUM 24" ABOVE FINISHED FLOOR
OR HAVE SASH LIMITERS PER CODE REQUIRMENTS

NOTE:
ALL CASEMENT VENTING TO
BE VERIFIED W/ BUILDER/
HOMEOWNER PRIOR TO
ORDERING WINDOWS
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FROM SHEATHING U.N.O.

NOTE: NOTE:
ALL WINDOW SILLS OVER 6'-0" ABOVE EXTERIOR GRADE OR
SURFACE BELOW TO BE MINIMUM 24" ABOVE FINISHED FLOOR
OR HAVE SASH LIMITERS PER CODE REQUIRMENTS

NOTE:
ALL CASEMENT VENTING TO
BE VERIFIED W/ BUILDER/
HOMEOWNER PRIOR TO
ORDERING WINDOWS

NOTE:
WINDOW MANUFACTURER TO VERIFY ALL WINDOW GRID
PATTERNS WITH HOME OWNER.

AREA OF ATTIC OVER HEATED SPACE = 5247 SQ. FT.
5247/150 = 34.9 (SQ. FT. REQ'D)
34.9' X 144" = 5026" (SQ. INCH CONVERSION)
RIDGE VENTING:
5026" X 0.45 = 2262" (SQ. INCHES REQ'D)
2262" / 18 = 126' (LINEAR FT. OF RIDGE VENT REQ'D)
EAVE OR CORNICE VENTING:
5026" X 0.55 = 2764" (SQ. INCHES REQ'D)

UNVENTABLE RIDGE:
126' - 87' (AVAIL. RIDGE) = 39' (UNVENTABLE RIDGE)
39' X 18 = 702" (REMAINING SQ. INCHES)
702" / 50 = 14 (ROOF VENTS REQ'D.)

ATTIC VENTILATION CALCULATIONS:

ROOF VENT TYP.
VERIFY LOC. W/ BLDR.

10"

3060 S.H. 3060 S.H. 3060 S.H.3060 S.H. 3060 S.H.

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

6"

REAR ELEVATION
SCALE: 1/4" = 1'-0"

10"

BRICK

1 X 6 FASCIA

BRICK ROWLOCK
SILL

ASPHALT
SHINGLES

CONTINUOUS RIDGE VENT

10"

6"

METAL FLASHING
BRICK SOLDIER CRS.
(PROJ. 1")

BRICK ROWLOCK
SILL

BRICK SOLDIER CRS.
(PROJ. 1")

HORIZONTAL SIDING

1 x 6 TRIM

10"

3060 S.H. 3060 S.H. 3060 S.H.3060 S.H. 3060 S.H.

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

6"

BRICK

1 X 6 FASCIA

BRICK ROWLOCK
SILL

ASPHALT
SHINGLES

CONTINUOUS RIDGE VENT

10"

6"

METAL FLASHING
BRICK SOLDIER CRS.
(PROJ. 1")

BRICK ROWLOCK
SILL

HORIZONTAL SIDING

1 x 6 TRIM

10"

UNIT DUNIT E

3060 S.H. 3060 S.H. 3060 S.H.3060 S.H. 3060 S.H.

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

6"

ASPHALT
SHINGLES

CONTINUOUS RIDGE VENT

6"

UNIT B

3060 S.H. 3060 S.H. 3060 S.H. 3060 S.H. 3060 S.H.

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

6"

ASPHALT
SHINGLES

CONTINUOUS RIDGE VENT

6"

METAL FLASHING

HORIZONTAL SIDING

1 x 6 TRIM

UNIT C

10"

3060 S.H. 3060 S.H. 3060 S.H. 3060 S.H. 3060 S.H.

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

3050 S.H.
(EGRESS)

6"

10"

BRICK

1 X 6 FASCIA

BRICK ROWLOCK
SILL

ASPHALT
SHINGLES

CONTINUOUS RIDGE VENT

10"

6"

METAL FLASHING

BRICK SOLDIER CRS.
(PROJ. 1")

BRICK ROWLOCK
SILL

BRICK SOLDIER CRS.
(PROJ. 1")

HORIZONTAL SIDING

1 x 6 TRIM

10"

UNIT F
4'-0"4'-0"

C 
DE

MI
SI
NG

 W
AL

L
L C 
DE

MI
SI
NG

 W
AL

L
L C 
DE

MI
SI
NG

 W
AL

L
L C 
DE

MI
SI
NG

 W
AL

L
L

4'-0"4'-0" 4'-0"4'-0" 4'-0"4'-0"

NOTE:
PROVIDE 1 HR. FIRE RATED EXTERIOR WALL
ASSEMBLY IN ALL AREAS WITHIN 4'-0" ON
EA. SIDE OF DEMISING WALL - TYP.

ROOF VENT TYP.
VERIFY LOC. W/ BLDR.

FINISHED FLR.

WINDOW HDR.

BRG. HT.

BRG. HT.

WINDOW HDR.

FINISHED FLR.

9'-
1 1

/8
"

8'
-0

"

8"
14
 3

/4
"

8'
-1 

1/8
"

7'-
0"

BRICK

RIGHT ELEVATION
SCALE: 1/4" = 1'-0"

12
5

12
4 1/2

16"

12"16"

3060 S.H.3060 S.H.3060 S.H.

2640 S.H.

BRICK

1 X 6 RAKE

1 X 6 RAKE

BRICK

HORIZONTAL SIDING

BRICK ROWLOCK
SILL

BRICK

12
4

16"

2880
EXT.
FULL
GLS. FR.
DR.

METAL FLASHING

1 X 6 RAKE

BRICK ROWLOCK
SILL

HORIZONTAL SIDING
BRICK

METAL FLASHING

12"

12
9

BRICK ROWLOCK
SILL

BRICK SOLDIER CRS.
(PROJ. 1")

1 x 6 TRIM

1 X 6 FRIEZE

1 x 6 TRIM

12"

6"

6"

12
10

1 X 8 TRIM

FINISHED FLR.

WINDOW HDR.

BRG. HT.

BRG. HT.

WINDOW HDR.

FINISHED FLR.

9'-
1 1

/8
"

8'
-0

"

8"
14
 3

/4
"

8'
-1 

1/8
"

7'-
0"

2640 S.H.
(TEMP.)

STEPS & RAIL'G
PER CODE &
GRADE CONDITIONS

12
5

METAL FLASHING

ROOF PLAN
SCALE: 1/8" = 1'-0" NOTE:

PROVIDE 1 HR. FIRE RATED EXTERIOR WALL
ASSEMBLY IN ALL AREAS WITHIN 4'-0" ON
EA. SIDE OF DEMISING WALL - TYP.

8'-0"
4'-0"4'-0"

NOTE:
DO NOT INSTALL ANY ROOF VENTILATION
W/IN 8'-0" OF DIMENSION WALL/FIRE RATED
SHEATHING

DO NOT INSTALL ANY SOFFIT VENTILATION
W/IN 4'-0" OF EA. SIDE OF DIMENSION WALL

PROVIDE FIRE RETARDANT ROOF
SHEATHING WITHIN 4'-0" ON EA. SIDE OF
DEMISING WALL - TYP.

8'-0"
4'-0"4'-0"

8'-0"
4'-0"4'-0"

8'-0"
4'-0"4'-0"

UNIT D UNIT E UNIT B UNIT C UNIT F

12
5

12
5

12
4

CONTINUOUS RIDGE VENT

ASPHALT
SHINGLES

ASPHALT
SHINGLES

12
4 

1/2

ASPHALT
SHINGLES

12
9

12
10

12
10

12
10

ASPHALT
SHINGLES

12
5

12
5

12
4

CONTINUOUS RIDGE VENT

ASPHALT
SHINGLES

ASPHALT
SHINGLES

12
4 

1/2

ASPHALT
SHINGLES

12
9

12
10

12
10

12
5

12
5

12
4

CONTINUOUS RIDGE VENT

ASPHALT
SHINGLES

ASPHALT
SHINGLES

12
4

ASPHALT
SHINGLES

12
9

12
10

12
10

12
10

12
5

12
5

12
4

CONTINUOUS RIDGE VENT

ASPHALT
SHINGLES

12
4 

1/2

ASPHALT
SHINGLES

12
9

ASPHALT
SHINGLES

12
10

ASPHALT
SHINGLES

12
5

12
5

12
5

12
4

CONTINUOUS RIDGE VENT

ASPHALT
SHINGLES

ASPHALT
SHINGLES

12
4 

1/2

ASPHALT
SHINGLES

12
9

12
10

12
10

12
10

12
10

ROOF VENT TYP.
VERIFY LOC. W/ BLDR.

ROOF VENT TYP.
VERIFY LOC. W/ BLDR.

A-5





FOUNDATION PLAN
SCALE: 1/4" = 1'-0"SCALE: 1/4" = 1'-0"

GROUND FLOOR PLAN
END UNIT
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SCALE: 1/4" = 1'-0"

FIRST FLOOR PLAN
END UNIT

SCALE: 1/4" = 1'-0"

SECOND FLOOR PLAN
END UNIT

SCALE: 1/4" = 1'-0"

SECOND FLOOR PLAN
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RIGHT SIDE ELEVATION
SCALE: 1/4" = 1'-0"LEFT SIDE ELEVATION - OPPOSITE - SIMILAR

ELEVATION 'B'
SCALE: 1/4" = 1'-0"

ELEVATION 'A'
SCALE: 1/4" = 1'-0"

ELEVATION 'C'
SCALE: 1/4" = 1'-0"
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REAR ELEVATION
SCALE: 1/4" = 1'-0"

REAR ELEVATION
SCALE: 1/4" = 1'-0"END UNIT

BUILDING SECTION
SCALE: 1/4" = 1'-0"
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A-6
FOUNDATION PLAN

SCALE: 1/8" = 1'-0"

LOWER LEVEL PLAN
SCALE: 1/8" = 1'-0"

FIRST FLOOR PLAN
SCALE: 1/8" = 1'-0"

SECOND FLOOR PLAN
SCALE: 1/8" = 1'-0"

5 UNIT BUILDING5 UNIT BUILDING

5 UNIT BUILDING5 UNIT BUILDING

ROOF PLAN
SCALE: 1/8" = 1'-0"5 UNIT BUILDING
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A-7
FRONT ELEVATION

SCALE: 1/8" = 1'-0"5 UNIT BUILDING

REAR ELEVATION
SCALE: 1/8" = 1'-0"5 UNIT BUILDING

RIGHT SIDE ELEVATION
SCALE: 1/8" = 1'-0"

LEFT SIDE ELEVATION
SCALE: 1/8" = 1'-0"

ELEV. 'A'ELEV. 'B'ELEV. 'C'ELEV. 'B'ELEV. 'A'



S 
H 

E 
E 

T 
  T

 I 
T 

L 
E

B
R

IA
N

 N
E

E
P

E
R

 A
R

C
H

IT
E

C
T

U
R

E
 P

.C
.

D
E

S
IG

N
  

- 
 P

L
A

N
N

IN
G

  
- 

 I
N

T
E

R
IO

R
S

C
 L

 I 
E 

N
 T

   
 /

   
 P

 R
 O

 J
 E

 C
 T

 

2 
4 

8.
   

2 
5 

9.
  1

 7
 8

 4

PRELIMINARY
6-18-20

BIDS
7-6-17

PERMITS
7-6-17

FINAL
10-18-17

REVISIONS
12-2-20

DRAWN BY
BN / RR

CHECKED BY

JOB NUMBER

SHEET NUMBER

COPYRIGHT  2021
BRIAN NEEPER
ARCHITECTURE P.C.

OO

21038

12-22-20
1-30-18
2-21-18

A
R

C
H

I
T

E
C

T
U

R
E

63
0 

N
or

th
 O

ld
 W

oo
dw

ar
d,

 S
ui

te
 2

03
BI

R
M

IN
G

H
AM

, M
IC

H
IG

AN

BR
IA

N
N

EE
PE

R
.C

O
M

5-9-18
7-13-18

A-8
FOUNDATION PLAN

SCALE: 1/8" = 1'-0"

LOWER LEVEL PLAN
SCALE: 1/8" = 1'-0"

FIRST FLOOR PLAN
SCALE: 1/8" = 1'-0"

SECOND FLOOR PLAN
SCALE: 1/8" = 1'-0"

6 UNIT BUILDING6 UNIT BUILDING

6 UNIT BUILDING6 UNIT BUILDING

ROOF PLAN
SCALE: 1/8" = 1'-0"6 UNIT BUILDING
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A-9
FRONT ELEVATION

SCALE: 1/8" = 1'-0"6 UNIT BUILDING

REAR ELEVATION
SCALE: 1/8" = 1'-0"6 UNIT BUILDING

RIGHT SIDE ELEVATION
SCALE: 1/8" = 1'-0"

LEFT SIDE ELEVATION
SCALE: 1/8" = 1'-0"

ELEV. 'A'ELEV. 'B'ELEV. 'C'ELEV. 'B'ELEV. 'A' ELEV. 'C'



SCALE: 1/4" = 1'-0"

LOWER LEVEL PLAN FOUNDATION PLAN

SCALE: 1/4" = 1'-0"
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SECOND FLOOR PLAN

SCALE: 1/4" = 1'-0"

SCALE: 1/4" = 1'-0"
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SCALE: 1/4" = 1'-0"
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FRONT ELEVATION

SCALE: 1/4" = 1'-0"

SIDE ELEVATION

SCALE: 1/4" = 1'-0"
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SCALE: 1/4" = 1'-0"

REAR ELEVATION

SCALE: 1/4" = 1'-0"

ALT. REAR ELEVATION

SCALE: 1/4" = 1'-0"
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Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 
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es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



NORWOOD 
ELEVATIONS 

CRAFTSMAN EUROPEAN 

TRADITIONAL FARMHOUSE 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



2,632 sqft. 

NORWOOD 
MAIN LEVEL 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



NORWOOD 
SECOND LEVEL 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



NORWOOD 
OPTIONS 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



RALEIGH 
ELEVATIONS 

EUROPEAN 

TRADITIONAL FARMHOUSE 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



RALEIGH 
MAIN LEVEL 

1,834 sqft. 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



RALEIGH 
OPTIONS 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



RALEIGH 
LOWER LEVEL OPTION 1     936 SQFT 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



SHERIDAN 
ELEVATIONS 

CRAFTSMAN EUROPEAN 

TRADITIONAL FARMHOUSE 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



2,948 sqft. 

SHERIDAN 
MAIN LEVEL 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



SHERIDAN 
SECOND LEVEL 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



SHERIDAN 
OPTIONS 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



WHITMORE 
ELEVATIONS 

CRAFTSMAN EUROPEAN 

TRADITIONAL FARMHOUSE 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



3,110 sqft. 

WHITMORE 
MAIN LEVEL 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



WHITMORE 
SECOND LEVEL 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



WHITMORE 
OPTIONS 

Artistic conceptual rendering should be used as a reference only and not be relied upon as the final details of the residenc-
es. Images featured are samples and may not reflect your home site’s garage handing, elevation conditions or color pack-
age materials. Physical material board signed off will be required during your purchase process. Any specifications in this 
depiction may change at developer's sole discretion without notice. All information herein was accurate at the time of 
publication. We reserve the right to make changes in specification, or materials, or to change or discontinue models with-
out notice or obligation. 



 
 

 

  Investigation • Remediation 10448 Citation Drive, Suite 100 
  Compliance • Restoration Brighton, MI  48116 

 
Mailing Address: 
P.O. Box 2160 
Brighton, MI  48116-2160 
  
800 395-ASTI 
Fax: 810.225.3800 
 
www.asti-env.com     
 
Sent Via Email Only    
 

April 5, 2021 
 
 
Mr. Tim Loughrin 
Robertson Brothers Homes 
6905 Telegraph Road, Suite 200 
Bloomfield Hills, MI 48301-3159 
 
 
RE:  Wetland Delineation and Jurisdictional Assessment  

Goodman Property 
 City of Troy, Oakland County, Michigan 
 ASTI File No. 11812 
 
 
Dear Mr. Loughrin: 
 
On March 24, 2021 ASTI Environmental (ASTI) conducted a site investigation to 
delineate wetland boundaries on approximately 20 acres of land located west of 
Rochester Road and south of E. Long Lake Road, City of Troy, Oakland County, 
Michigan (Property).  One wetland (Wetland B) likely regulated by the Michigan 
Department of Environment, Great Lakes, and Energy (EGLE) and three wetlands 
(Wetland A, Wetland C, Wetland P) not likely regulated by EGLE were found on the 
Property (Figure 1 – GPS-Surveyed Wetland Boundaries).  Wetland boundaries, as 
depicted on Figure 1, were located using a professional grade, hand-held Global 
Positioning System unit (GPS). 
 
SUPPORTING DATA AND MAPPING 
The USDA Web Soil Survey (WSS), the National Wetlands Inventory (NWI), the EGLE 
Wetlands Map Viewer web site, and digital aerial photographs were all used to support 
the wetland delineation and subsequent regulatory status determination. The NWI map 
showed no wetlands on the Property. The EGLE map identified wetlands throughout the 
western portion of the Property, and wetland soils throughout the western and central 
portions of the Property. 
 
In addition, the WSS indicated the Property is comprised of the soils Lenawee silty clay 
loam (0-1% slopes), Metea loamy sand (0-6% slopes), Selfridge loamy sand (0-3% 
slopes), Owosso silty loam (1-6% slopes), Aquents (sandy, loamy, undulating), and 
Urban land.  According to the WSS, Lenawee and Aquents are listed as hydric soils.  
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FINDINGS 
ASTI investigated the Property for the presence of any lakes, ponds, wetlands, and 
watercourses.  This work is based on MCL 324 Part 301 (Inland Lakes and Streams) 
and Part 303 (Wetland Protection).  
 
It should be noted that some municipalities have local wetland ordinances and natural 
features setbacks that may apply to this property.  In addition, in some circumstances 
the US Army Corps of Engineers (ACOE) may also have jurisdiction of wetlands or 
watercourses on your Property. This is not the case for your site. 
 
The delineation protocol used by ASTI for this delineation is based on the US Army 
Corps of Engineers’ Wetland Delineation Manual, 1987, the Regional Supplement to the 
Corps of Engineer Wetland Delineation Manual: Northcentral and Northeast Region, and 
related guidance/documents, as appropriate.  Wetland vegetation, hydrology, and soils 
were used to locate the wetland boundaries. Four wetland areas were found on the 
Property and are discussed below.   
 
Wetland A 
Wetland A is a scrub-shrub wetland (see Figure 1) 0.61 acres in size.  Dominant 
vegetation included green ash (Fraxinus pennsylvanica), and dogwood (Cornus 
racemosa, Cornus amomum).  Soils were considered hydric because the criteria for 
depleted matrix was met.  Indicators of wetland hydrology included water marks.  
 
The adjacent upland was shrubby field.  Dominant vegetation included red cedar 
(Juniper virginiana), Canada goldenrod (Solidago canadensis), and Queen Anne’s lace 
(Daucus carota).  There was no evidence of wetland hydrology. Soils were not 
considered hydric. 
 
It is ASTI's opinion that Wetland A is not regulated by EGLE because it is less than five 
acres in size and isolated (located over 500 feet from any inland lakes, streams, or 
ponds).   
 
Wetland B 
Wetland B is a forested wetland (see Figure 1) 0.7 acres in size on-site.  Dominant 
vegetation included common reed (Phragmites australis), green ash (Fraxinus 
pennsylvanica), silver maple (Acer saccharinum), and eastern cottonwood (Populus 
deltoides).  Soils were considered hydric because the criteria for depleted below dark 
surface were met.  Indicators of wetland hydrology included a high water table, 
saturation, and moss trim lines. This wetland continues off-site to the west and also has 
a culvert connection to linear wetlands located to the north of E. Long Lake Road. 
 
The adjacent uplands included an old field that appears to have been historically 
developed or graded. Dominant vegetation included annual grasses, Canada thistle 
(Cirsium arvense), and Queen Anne’s lace (Daucus carota).  There was no evidence of 
wetland hydrology. Soils were not hydric. 
 
It is ASTI's opinion that Wetland B is regulated by EGLE because it is greater than five 
acres in size, including off-site portions.  This size is based off of aerial photograph 
interpretation. 
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Wetland C 
Wetland C is a forested wetland (see Figure 1) 0.06 acres in size.  Dominant vegetation 
included silver maple (Acer saccharinum), and bur oak (Quercus macrocarpa). Soils 
were considered hydric because the criteria for redox dark surface was met.  Indicators 
of wetland hydrology included water stained leaves and Fac-Neutral test.  
 
The adjacent uplands included an old field that appears to have been historically 
developed or graded. Dominant vegetation included annual grasses, Canada thistle 
(Cirsium arvense), and Queen Anne’s lace (Daucus carota).  There was no evidence of 
wetland hydrology. Soils were not hydric. 
 
It is ASTI's opinion that Wetland C is not regulated by EGLE because it is less than five 
acres in size and isolated (located over 500 feet from any inland lakes, streams, or 
ponds).   
 
Wetland P 
Wetland P is an emergent wetland 0.06 acres in size (see Figure 1) dominated by 
common reed (Phragmites australis). Soils were considered hydric because the criteria 
for redox dark surface was met.  Indicators of wetland hydrology included surface soil 
cracks and Fac-Neutral test. A non-functioning culvert left in place was observed in 
Wetland P. 
 
The adjacent uplands included an old field that appears to have been historically 
developed or graded. Dominant vegetation included Siberian elm (Ulmus pumila), and 
common reed (Phragmites australis). There was no evidence of wetland hydrology. Soils 
were considered hydric the criteria for depleted below dark surface were met. 
 
It is ASTI's opinion that Wetland P is not regulated by EGLE because it is less than five 
acres in size and isolated (located over 500 feet from any inland lakes, streams, or 
ponds).   
 
Areas of Disturbance 
Review of historic aerial photographs as far back as 1999 indicates that the majority of 
the Property has been developed and ground disturbed.  During the wetland delineation 
activities, there were a number of isolated areas observed within old field that have been 
historically developed, structures razed, and ground graded. Dominant vegetation 
included common reed (Phragmites australis) and rushes (Juncus torreyi, Juncus 
dudleyi).  These areas were determined to be upland due to a lack of a primary wetland 
hydrology indicator.   Soil saturation, where present, was due to a restrictive layer (in this 
case gravel) within 12 inches of the ground surface, not a high water table. Per the 
USACE methodology, saturation due to a restrictive layer within 12 inches of the ground 
surface is not considered a primary hydrology indicator. Therefore, these areas were not 
identified as wetland.   
 
Wetland Flagging 
Wetland boundaries were GPS surveyed and marked in the field with day-glow pink and 
black striped flagging marked with the following flagging numbers:   
Wetland A:  A-1 through A-32 
Wetland B:  B-1 through B-43 
Wetland C:  C-1 through C-7 
Wetland P:  P-1 through P-8 
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SUMMARY 
Based upon the data, criteria, and evidence noted above, it is ASTI’s professional 
opinion that the Property includes one wetland, Wetland B, regulated by EGLE under the 
Natural Resources and Environmental Protection Act (1994 P.A. 451), Part 303 
(Wetland Protection).  In addition, three wetlands not likely regulated by EGLE were also 
found on the Property.  Please note that EGLE has the final authority on the extent of 
regulated wetlands, lakes, and streams in the State of Michigan. Any proposed impact to 
the areas that ASTI has identified as regulated will require an EGLE permit.   
 
Attached are Figure 1, which shows the GPS locations of wetland flagging on the 
Property, and completed US Army Corps of Engineers (ACOE) Wetland Data Forms.  
Please note that the data sheet numbers match the data collection sampling points 
shown on Figure 1. 
 
Thank you for the opportunity to assist you with this project.  Please let us know if we 
can be of any further assistance in moving your project forward. 
 
Sincerely yours, 
 
ASTI ENVIRONMENTAL           

    
Brad Kassuba, CWB, PWS Dana R. Knox, PWS 
Wetland Ecologist       Wetland Ecologist 
Professional Wetland Scientist #1330 Professional Wetland Scientist #213  
  
Attachments:  Figure 1 – GPS-Surveyed Wetland Boundaries 
  Completed ACOE Wetland Data Forms  

 





Project/Site:

Applicant/Owner: State:

Investigator(s):

Lat:

Soil Map Unit Name: NWI classification:

X

Are Vegetation N , Soil N , or Hydrology N Yes X

Are Vegetation N , Soil N , or Hydrology N

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

No X
No X X
No X

X
X
X Yes

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Goodman Property City/County: Oakland County Sampling Date: 3/24/21

Landform (hillside, terrace, etc.): Local relief (concave, convex, none): none Slope %:

Robertson Brothers Homes MI Sampling Point: U1

ASTI Environmental - B. Kassuba Section, Township, Range: Section 15, T02N, R11E

Urban land

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Subregion (LRR or MLRA): LRR L Long: Datum:

significantly disturbed? Are “Normal Circumstances” present? No

naturally problematic? (If needed, explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes

Wetland Hydrology Present? Yes If yes, optional Wetland Site ID:

Is the Sampled Area
Hydric Soil Present? Yes within a Wetland? Yes No

Remarks:  (Explain alternative procedures here or in a separate report.)

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                       Surface Soil Cracks (B6)

Surface Water (A1)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Crayfish Burrows (C8)
Sediment Deposits (B2) Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

Water-Stained Leaves (B9) Drainage Patterns (B10)
High Water Table (A2) Aquatic Fauna (B13) Moss Trim Lines (B16)
Saturation (A3) Marl Deposits (B15) Dry-Season Water Table (C2)

Iron Deposits (B5) Thin Muck Surface (C7) Shallow Aquitard (D3)
Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Microtopographic Relief (D4)

Drift Deposits (B3) Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Recent Iron Reduction in Tilled Soils (C6) Geomorphic Position (D2)

Water Table Present? Yes No Depth (inches):

Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes No Depth (inches):

Remarks: 

No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Saturation Present? Yes No Depth (inches): Wetland Hydrology Present?

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: x 1 =

1. x 2 =

2. x 3 =

3. x 4 =

4. x 5 =

5. Column Totals: (B)

6.

7.

Herb Stratum (Plot size:

1.

2. 4 - Morphological Adaptations1 (Provide supporting

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

(Plot size:

1.

2.

3.

4.

VEGETATION – Use scientific names of plants. U1

Tree Stratum 30' )
Absolute 
% Cover

Dominant 
Species?

Indicator 
Status Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC: 2 (A)

Total Number of Dominant 
Species Across All Strata: 4 (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 50.0%

Pinus sylvestris 5 No UPL

Prevalence Index worksheet:

5 No FACU FAC species 20 60

0 0

Total % Cover of:

20

Juniperus virginiana

Rhamnus cathartica 20 Yes FAC UPL species 5 25

Fraxinus pennsylvanica 10 Yes FACW FACU species 12

=Total Cover

153

Prevalence Index  = B/A = 3.26

47 (A)

15' ) OBL species

Multiply by:

FACW species 10

48

40 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation

5' ) 2 - Dominance Test is >50%

Hydrophytic Vegetation Indicators:

Phleum pratense 2 Yes FACU 3 - Prevalence Index is ≤3.01

Solidago canadensis 5 Yes FACU

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

data in Remarks or on a separate sheet)

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Woody Vine Stratum 30' ) Woody vines – All woody vines greater than 3.28 ft in 
height.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.7 =Total Cover

Hydrophytic 
Vegetation 
Present? Yes No

Remarks:  (Include photo numbers here or on a separate sheet.)

=Total Cover

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Sampling PointSOIL U1

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

Prominent redox concentrations

(inches) Color (moist) % Color (moist) % Type1

10-18 10YR 3/3

Loamy/Clayey

Loc2 Texture Remarks

M Loamy/Clayey96 10YR 5/8 4 C

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:
Histosol (A1) Polyvalue Below Surface (S8) (LRR R, 2 cm Muck (A10) (LRR K, L, MLRA 149B)
Histic Epipedon (A2) MLRA 149B) Coast Prairie Redox (A16) (LRR K, L, R)
Black Histic (A3) Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
Hydrogen Sulfide (A4) High Chroma Sands (S11) (LRR K, L) Polyvalue Below Surface (S8) (LRR K, L)

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Thick Dark Surface (A12) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)
Sandy Mucky Mineral (S1) Redox Dark Surface (F6) Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Stratified Layers (A5) Loamy Mucky Mineral (F1) (LRR K, L) Thin Dark Surface (S9) (LRR K, L)
Depleted Below Dark Surface (A11) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

0-10 10YR 3/2 100 C M

Stripped Matrix (S6) Marl (F10) (LRR K, L) Other (Explain in Remarks)
Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Depleted Dark Surface (F7) Red Parent Material (F21)
Sandy Redox (S5) Redox Depressions (F8) Very Shallow Dark Surface (F22)

Yes No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, 
Version 7.0, 2015 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Restrictive Layer (if observed):
Type:

Depth (inches):                   Hydric Soil Present?

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Project/Site:

Applicant/Owner: State:

Investigator(s):

Lat:

Soil Map Unit Name: NWI classification:

X

Are Vegetation N , Soil Y , or Hydrology Y Yes X

Are Vegetation N , Soil N , or Hydrology N

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
No X X
No X

X

X
X

X Yes X

Remarks: 

No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Saturation Present? Yes No Depth (inches): 4 Wetland Hydrology Present?
Water Table Present? Yes No Depth (inches):

Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes No Depth (inches):

Iron Deposits (B5) Thin Muck Surface (C7) Shallow Aquitard (D3)
Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Microtopographic Relief (D4)

Drift Deposits (B3) Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Recent Iron Reduction in Tilled Soils (C6) Geomorphic Position (D2)

Remarks:  (Explain alternative procedures here or in a separate report.)
This area and adjacent areas appear to have been historically developed and/or graded. Concrete rubble and gravel are prevalent. Soils are 
compacted or rutted as well. Surface soils were saturated at the time of inspection, but did not indicate hydrology because it does not appear to be 
associated with a high water table below the saturated zone, and there appears to be a restrictive layer of gravel within 12 inches of the surface. 

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                       Surface Soil Cracks (B6)

Surface Water (A1)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Crayfish Burrows (C8)
Sediment Deposits (B2) Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

Water-Stained Leaves (B9) Drainage Patterns (B10)
High Water Table (A2) Aquatic Fauna (B13) Moss Trim Lines (B16)
Saturation (A3) Marl Deposits (B15) Dry-Season Water Table (C2)

Is the Sampled Area
Hydric Soil Present? Yes within a Wetland? Yes No

significantly disturbed? Are “Normal Circumstances” present? No

naturally problematic? (If needed, explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes

Wetland Hydrology Present? Yes If yes, optional Wetland Site ID:

Selfrdige loamy sand

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Subregion (LRR or MLRA): LRR L Long: Datum:

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Goodman Property City/County: Oakland County Sampling Date: 3/24/21

Landform (hillside, terrace, etc.): Local relief (concave, convex, none): none Slope %:

Robertson Brothers Homes MI Sampling Point: U2

ASTI Environmental - B. Kassuba Section, Township, Range: Section 15, T02N, R11E

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: x 1 =

1. x 2 =

2. x 3 =

3. x 4 =

4. x 5 =

5. Column Totals: (B)

6.

7.

Herb Stratum (Plot size: X

1. X

2. 4 - Morphological Adaptations1 (Provide supporting

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

(Plot size:

1.

2.

3.

4. X

Remarks:  (Include photo numbers here or on a separate sheet.)

=Total Cover

Hydrophytic 
Vegetation 
Present? Yes No

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.85 =Total Cover

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Woody Vine Stratum 30' ) Woody vines – All woody vines greater than 3.28 ft in 
height.

FACW

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

data in Remarks or on a separate sheet)

=Total Cover 1 - Rapid Test for Hydrophytic Vegetation

5' ) 2 - Dominance Test is >50%

Hydrophytic Vegetation Indicators:

Phragmites australis 70 Yes FACW 3 - Prevalence Index is ≤3.01

Juncus dudleyi 15 No

=Total Cover

170

Prevalence Index  = B/A = 2.00

85 (A)

15' ) OBL species

Multiply by:

FACW species 85

0

UPL species 0 0

FACU species 0

Prevalence Index worksheet:

FAC species 0 0

0 0

Total % Cover of:

170

1 (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 100.0%

1 (A)

Total Number of Dominant 
Species Across All Strata:

VEGETATION – Use scientific names of plants. U2

Tree Stratum 30' )
Absolute 
% Cover

Dominant 
Species?

Indicator 
Status Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Sampling Point

XYes No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, 
Version 7.0, 2015 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Restrictive Layer (if observed):
Type:

Depth (inches):                   Hydric Soil Present?

Stripped Matrix (S6) Marl (F10) (LRR K, L) Other (Explain in Remarks)
Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Depleted Dark Surface (F7) Red Parent Material (F21)
Sandy Redox (S5) Redox Depressions (F8) Very Shallow Dark Surface (F22)

Polyvalue Below Surface (S8) (LRR K, L)

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Thick Dark Surface (A12) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)
Sandy Mucky Mineral (S1) Redox Dark Surface (F6) Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Stratified Layers (A5) Loamy Mucky Mineral (F1) (LRR K, L) Thin Dark Surface (S9) (LRR K, L)
Depleted Below Dark Surface (A11) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

0-8 10YR 4/2 100 C M

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:
Histosol (A1) Polyvalue Below Surface (S8) (LRR R, 2 cm Muck (A10) (LRR K, L, MLRA 149B)
Histic Epipedon (A2) MLRA 149B) Coast Prairie Redox (A16) (LRR K, L, R)
Black Histic (A3) Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
Hydrogen Sulfide (A4) High Chroma Sands (S11) (LRR K, L)

91 5YR 4/6 9 C

Loamy/Clayey

Loc2 Texture Remarks

M Loamy/Clayey

SOIL U2

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

Prominent redox concentrations

(inches) Color (moist) % Color (moist) % Type1

8-11 10YR 4/3

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Project/Site:

Applicant/Owner: State:

Investigator(s):

Lat:

Soil Map Unit Name: NWI classification:

X

Are Vegetation N , Soil Y , or Hydrology Y Yes X

Are Vegetation N , Soil N , or Hydrology N

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X

No X

X

X
X
X Yes X

Remarks: 

No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Saturation Present? Yes No Depth (inches): Wetland Hydrology Present?
Water Table Present? Yes No Depth (inches):

Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes No Depth (inches):

Iron Deposits (B5) Thin Muck Surface (C7) Shallow Aquitard (D3)
Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Microtopographic Relief (D4)

Drift Deposits (B3) Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Recent Iron Reduction in Tilled Soils (C6) Geomorphic Position (D2)

Remarks:  (Explain alternative procedures here or in a separate report.)
Area appears to have been graded in the past. Some gravel is present.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                       Surface Soil Cracks (B6)

Surface Water (A1)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Crayfish Burrows (C8)
Sediment Deposits (B2) Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

Water-Stained Leaves (B9) Drainage Patterns (B10)
High Water Table (A2) Aquatic Fauna (B13) Moss Trim Lines (B16)
Saturation (A3) Marl Deposits (B15) Dry-Season Water Table (C2)

Is the Sampled Area
Hydric Soil Present? Yes within a Wetland? Yes No

significantly disturbed? Are “Normal Circumstances” present? No

naturally problematic? (If needed, explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes

Wetland Hydrology Present? Yes If yes, optional Wetland Site ID:

Owosso silty loam

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Subregion (LRR or MLRA): LRR L Long: Datum:

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Goodman Property City/County: Oakland County Sampling Date: 3/24/21

Landform (hillside, terrace, etc.): Local relief (concave, convex, none): none Slope %:

Robertson Brothers Homes MI Sampling Point: U3

ASTI Environmental - B. Kassuba Section, Township, Range: Section 15, T02N, R11E

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: x 1 =

1. x 2 =

2. x 3 =

3. x 4 =

4. x 5 =

5. Column Totals: (B)

6.

7.

Herb Stratum (Plot size:

1. X

2. 4 - Morphological Adaptations1 (Provide supporting

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

(Plot size:

1.

2.

3.

4. X

Remarks:  (Include photo numbers here or on a separate sheet.)

=Total Cover

Hydrophytic 
Vegetation 
Present? Yes No

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.74 =Total Cover

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Woody Vine Stratum 30' ) Woody vines – All woody vines greater than 3.28 ft in 
height.

FACW

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

Dipsacus fullonum 19 Yes FACU data in Remarks or on a separate sheet)

50 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation

5' ) 2 - Dominance Test is >50%

Hydrophytic Vegetation Indicators:

Phragmites australis 50 Yes FACW 3 - Prevalence Index is ≤3.01

Phalaris arundinacea 5 No

10 =Total Cover

326

Prevalence Index  = B/A = 2.43

134 (A)

15' ) OBL species

Multiply by:

FACW species 105

116

UPL species 0 0

FACU species 29

FACW

Prevalence Index worksheet:

FAC species 0 0

0 0

Total % Cover of:

210

4 (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 50.0%

Fraxinus pennsylvanica 50 Yes

2 (A)

Total Number of Dominant 
Species Across All Strata:

VEGETATION – Use scientific names of plants. U3

Tree Stratum 30' )
Absolute 
% Cover

Dominant 
Species?

Indicator 
Status Dominance Test worksheet:

Ulmus pumila 10 Yes FACU Number of Dominant Species 
That Are OBL, FACW, or FAC:

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Sampling Point

X

XYes No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, 
Version 7.0, 2015 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Restrictive Layer (if observed):
Type:

Depth (inches):                   Hydric Soil Present?

Stripped Matrix (S6) Marl (F10) (LRR K, L) Other (Explain in Remarks)
Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Depleted Dark Surface (F7) Red Parent Material (F21)
Sandy Redox (S5) Redox Depressions (F8) Very Shallow Dark Surface (F22)

Polyvalue Below Surface (S8) (LRR K, L)

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Thick Dark Surface (A12) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)
Sandy Mucky Mineral (S1) Redox Dark Surface (F6) Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Stratified Layers (A5) Loamy Mucky Mineral (F1) (LRR K, L) Thin Dark Surface (S9) (LRR K, L)
Depleted Below Dark Surface (A11) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

0-12 10YR 3/2 100 C M

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:
Histosol (A1) Polyvalue Below Surface (S8) (LRR R, 2 cm Muck (A10) (LRR K, L, MLRA 149B)
Histic Epipedon (A2) MLRA 149B) Coast Prairie Redox (A16) (LRR K, L, R)
Black Histic (A3) Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
Hydrogen Sulfide (A4) High Chroma Sands (S11) (LRR K, L)

96 10YR 6/6 4 C

Loamy/Clayey

Loc2 Texture Remarks

M Loamy/Clayey

SOIL U3

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

Prominent redox concentrations

(inches) Color (moist) % Color (moist) % Type1

12-18 10YR 4/2

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Project/Site:

Applicant/Owner: State:

Investigator(s):

Lat:

Soil Map Unit Name: NWI classification:

X

Are Vegetation N , Soil N , or Hydrology N Yes X

Are Vegetation N , Soil N , or Hydrology N

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X

X

X
X
X Yes X

Remarks: 

No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Saturation Present? Yes No Depth (inches): Wetland Hydrology Present?
Water Table Present? Yes No Depth (inches):

Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes No Depth (inches):

Iron Deposits (B5) Thin Muck Surface (C7) Shallow Aquitard (D3)
Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Microtopographic Relief (D4)

Drift Deposits (B3) Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Recent Iron Reduction in Tilled Soils (C6) Geomorphic Position (D2)

Remarks:  (Explain alternative procedures here or in a separate report.)

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                       Surface Soil Cracks (B6)

Surface Water (A1)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Crayfish Burrows (C8)
Sediment Deposits (B2) Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

Water-Stained Leaves (B9) Drainage Patterns (B10)
High Water Table (A2) Aquatic Fauna (B13) Moss Trim Lines (B16)
Saturation (A3) Marl Deposits (B15) Dry-Season Water Table (C2)

Is the Sampled Area
Hydric Soil Present? Yes within a Wetland? Yes No

significantly disturbed? Are “Normal Circumstances” present? No

naturally problematic? (If needed, explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes

Wetland Hydrology Present? Yes If yes, optional Wetland Site ID:

Urban land

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Subregion (LRR or MLRA): LRR L Long: Datum:

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Goodman Property City/County: Oakland County Sampling Date: 3/24/21

Landform (hillside, terrace, etc.): Local relief (concave, convex, none): none Slope %:

Robertson Brothers Homes MI Sampling Point: W1

ASTI Environmental - B. Kassuba Section, Township, Range: Section 15, T02N, R11E.

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: x 1 =

1. x 2 =

2. x 3 =

3. x 4 =

4. x 5 =

5. Column Totals: (B)

6.

7.

Herb Stratum (Plot size: X

1. X

2. 4 - Morphological Adaptations1 (Provide supporting

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

(Plot size:

1.

2.

3.

4. X

Remarks:  (Include photo numbers here or on a separate sheet.)

=Total Cover

Hydrophytic 
Vegetation 
Present? Yes No

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.5 =Total Cover

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Woody Vine Stratum 30' ) Woody vines – All woody vines greater than 3.28 ft in 
height.

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

data in Remarks or on a separate sheet)

57 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation

5' ) 2 - Dominance Test is >50%

Hydrophytic Vegetation Indicators:

Phalaris arundinacea 5 Yes FACW 3 - Prevalence Index is ≤3.01

15 =Total Cover

174

Prevalence Index  = B/A = 2.26

77 (A)

15' ) OBL species

Multiply by:

FACW species 57

0

Fraxinus pennsylvanica

UPL species 0 0

Cornus amomum 2 No FACW FACU species 0

FAC

Prevalence Index worksheet:

50 Yes FACW FAC species 20 60

0 0

Total % Cover of:

114

3 (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 100.0%

Rhamnus cathartica 5 No

3 (A)

Total Number of Dominant 
Species Across All Strata:

VEGETATION – Use scientific names of plants. W1

Tree Stratum 30' )
Absolute 
% Cover

Dominant 
Species?

Indicator 
Status Dominance Test worksheet:

Populus deltoides 15 Yes FAC Number of Dominant Species 
That Are OBL, FACW, or FAC:

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Sampling Point

?

X

XYes No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, 
Version 7.0, 2015 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Restrictive Layer (if observed):
Type:

Depth (inches):                   Hydric Soil Present?

Stripped Matrix (S6) Marl (F10) (LRR K, L) Other (Explain in Remarks)
Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Depleted Dark Surface (F7) Red Parent Material (F21)
Sandy Redox (S5) Redox Depressions (F8) Very Shallow Dark Surface (F22)

Polyvalue Below Surface (S8) (LRR K, L)

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Thick Dark Surface (A12) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)
Sandy Mucky Mineral (S1) Redox Dark Surface (F6) Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Stratified Layers (A5) Loamy Mucky Mineral (F1) (LRR K, L) Thin Dark Surface (S9) (LRR K, L)
Depleted Below Dark Surface (A11) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

0-12 10YR 4/2 96 10YR 5/8 4 C M

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:
Histosol (A1) Polyvalue Below Surface (S8) (LRR R, 2 cm Muck (A10) (LRR K, L, MLRA 149B)
Histic Epipedon (A2) MLRA 149B) Coast Prairie Redox (A16) (LRR K, L, R)
Black Histic (A3) Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
Hydrogen Sulfide (A4) High Chroma Sands (S11) (LRR K, L)

85 10YR 5/8 15 C

Loamy/Clayey Prominent redox concentrations

Loc2 Texture Remarks

M Loamy/Clayey

SOIL W1

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

Prominent redox concentrations

(inches) Color (moist) % Color (moist) % Type1

12-18 10YR 4/2

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Project/Site:

Applicant/Owner: State:

Investigator(s):

Lat:

Soil Map Unit Name: NWI classification:

X

Are Vegetation N , Soil N , or Hydrology N Yes X

Are Vegetation N , Soil N , or Hydrology N

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X
X
X
X

X X

X
X
X Yes X

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Goodman Property City/County: Oakland County Sampling Date: 3/24/21

Landform (hillside, terrace, etc.): Local relief (concave, convex, none): concave Slope %:

Robertson Brothers Homes MI Sampling Point: W2

ASTI Environmental - B. Kassuba Section, Township, Range: Section 15, T02N, R11E

Selfridge loamy sand

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Subregion (LRR or MLRA): LRR L Long: Datum:

significantly disturbed? Are “Normal Circumstances” present? No

naturally problematic? (If needed, explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes

Wetland Hydrology Present? Yes If yes, optional Wetland Site ID:

Is the Sampled Area
Hydric Soil Present? Yes within a Wetland? Yes No

Remarks:  (Explain alternative procedures here or in a separate report.)

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                       Surface Soil Cracks (B6)

Surface Water (A1)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Crayfish Burrows (C8)
Sediment Deposits (B2) Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

Water-Stained Leaves (B9) Drainage Patterns (B10)
High Water Table (A2) Aquatic Fauna (B13) Moss Trim Lines (B16)
Saturation (A3) Marl Deposits (B15) Dry-Season Water Table (C2)

Iron Deposits (B5) Thin Muck Surface (C7) Shallow Aquitard (D3)
Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Microtopographic Relief (D4)

Drift Deposits (B3) Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Recent Iron Reduction in Tilled Soils (C6) Geomorphic Position (D2)

Water Table Present? Yes No Depth (inches): 6

Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes No Depth (inches):

Remarks: 

No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Saturation Present? Yes No Depth (inches): 5 Wetland Hydrology Present?

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: x 1 =

1. x 2 =

2. x 3 =

3. x 4 =

4. x 5 =

5. Column Totals: (B)

6.

7.

Herb Stratum (Plot size: X

1. X

2. 4 - Morphological Adaptations1 (Provide supporting

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

(Plot size:

1.

2.

3.

4. X

VEGETATION – Use scientific names of plants. W2

Tree Stratum 30' )
Absolute 
% Cover

Dominant 
Species?

Indicator 
Status Dominance Test worksheet:

Acer saccharinum 20 Yes FACW Number of Dominant Species 
That Are OBL, FACW, or FAC:Ulmus americana 20 Yes FACW 4 (A)

Acer negundo 15 Yes FAC Total Number of Dominant 
Species Across All Strata: 4 (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 100.0%

Fraxinus pennsylvanica 30 Yes FACW

Prevalence Index worksheet:

FAC species 15 45

0 0

Total % Cover of:

146

UPL species 0 0

FACU species 0

55 =Total Cover

191

Prevalence Index  = B/A = 2.17

88 (A)

15' ) OBL species

Multiply by:

FACW species 73

0

30 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation

5' ) 2 - Dominance Test is >50%

Hydrophytic Vegetation Indicators:

Phragmites australis 3 No FACW 3 - Prevalence Index is ≤3.01

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

data in Remarks or on a separate sheet)

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Woody Vine Stratum 30' ) Woody vines – All woody vines greater than 3.28 ft in 
height.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.3 =Total Cover

Hydrophytic 
Vegetation 
Present? Yes No

Remarks:  (Include photo numbers here or on a separate sheet.)

=Total Cover

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Sampling Point

X

X

SOIL W2

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

Prominent redox concentrations

(inches) Color (moist) % Color (moist) % Type1

12-18 10YR 4/1

Loamy/Clayey

Loc2 Texture Remarks

M Loamy/Clayey98 10YR 5/8 2 C

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:
Histosol (A1) Polyvalue Below Surface (S8) (LRR R, 2 cm Muck (A10) (LRR K, L, MLRA 149B)
Histic Epipedon (A2) MLRA 149B) Coast Prairie Redox (A16) (LRR K, L, R)
Black Histic (A3) Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
Hydrogen Sulfide (A4) High Chroma Sands (S11) (LRR K, L) Polyvalue Below Surface (S8) (LRR K, L)

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Thick Dark Surface (A12) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)
Sandy Mucky Mineral (S1) Redox Dark Surface (F6) Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Stratified Layers (A5) Loamy Mucky Mineral (F1) (LRR K, L) Thin Dark Surface (S9) (LRR K, L)
Depleted Below Dark Surface (A11) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

0-12 10YR 3/1 100 C M

Stripped Matrix (S6) Marl (F10) (LRR K, L) Other (Explain in Remarks)
Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Depleted Dark Surface (F7) Red Parent Material (F21)
Sandy Redox (S5) Redox Depressions (F8) Very Shallow Dark Surface (F22)

Yes No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, 
Version 7.0, 2015 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Restrictive Layer (if observed):
Type:

Depth (inches):                   Hydric Soil Present?

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Project/Site:

Applicant/Owner: State:

Investigator(s):

Lat:

Soil Map Unit Name: NWI classification:

X

Are Vegetation N , Soil N , or Hydrology Y Yes X

Are Vegetation N , Soil N , or Hydrology N

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X

X

X
X
X Yes X

Remarks: 

No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Saturation Present? Yes No Depth (inches): Wetland Hydrology Present?
Water Table Present? Yes No Depth (inches):

Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes No Depth (inches):

Iron Deposits (B5) Thin Muck Surface (C7) Shallow Aquitard (D3)
Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Microtopographic Relief (D4)

Drift Deposits (B3) Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Recent Iron Reduction in Tilled Soils (C6) Geomorphic Position (D2)

Remarks:  (Explain alternative procedures here or in a separate report.)
Area appears to be within a constructed swale/ditch. There is a culvert in place connecting this area to another swale/ditch. Surface water was not 
present.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                       Surface Soil Cracks (B6)

Surface Water (A1)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Crayfish Burrows (C8)
Sediment Deposits (B2) Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

Water-Stained Leaves (B9) Drainage Patterns (B10)
High Water Table (A2) Aquatic Fauna (B13) Moss Trim Lines (B16)
Saturation (A3) Marl Deposits (B15) Dry-Season Water Table (C2)

Is the Sampled Area
Hydric Soil Present? Yes within a Wetland? Yes No

significantly disturbed? Are “Normal Circumstances” present? No

naturally problematic? (If needed, explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes

Wetland Hydrology Present? Yes If yes, optional Wetland Site ID:

Selfridge loamy sand

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Subregion (LRR or MLRA): LRR L Long: Datum:

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

Goodman Property City/County: Oakland County Sampling Date: 3/24/21

Landform (hillside, terrace, etc.): Local relief (concave, convex, none): none Slope %:

Robertson Brothers Homes MI Sampling Point: W3

ASTI Environmental - B. Kassuba Section, Township, Range: Section 15, T02N, R11E

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: x 1 =

1. x 2 =

2. x 3 =

3. x 4 =

4. x 5 =

5. Column Totals: (B)

6.

7.

Herb Stratum (Plot size: X

1. X

2. 4 - Morphological Adaptations1 (Provide supporting

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

(Plot size:

1.

2.

3.

4. X

Remarks:  (Include photo numbers here or on a separate sheet.)

=Total Cover

Hydrophytic 
Vegetation 
Present? Yes No

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.80 =Total Cover

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Woody Vine Stratum 30' ) Woody vines – All woody vines greater than 3.28 ft in 
height.

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

data in Remarks or on a separate sheet)

=Total Cover 1 - Rapid Test for Hydrophytic Vegetation

5' ) 2 - Dominance Test is >50%

Hydrophytic Vegetation Indicators:

Phragmites australis 80 Yes FACW 3 - Prevalence Index is ≤3.01

15 =Total Cover

205

Prevalence Index  = B/A = 2.16

95 (A)

15' ) OBL species

Multiply by:

FACW species 80

0

UPL species 0 0

FACU species 0

Prevalence Index worksheet:

FAC species 15 45

0 0

Total % Cover of:

160

2 (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 100.0%

2 (A)

Total Number of Dominant 
Species Across All Strata:

VEGETATION – Use scientific names of plants. W3

Tree Stratum 30' )
Absolute 
% Cover

Dominant 
Species?

Indicator 
Status Dominance Test worksheet:

Populus deltoides 15 Yes FAC Number of Dominant Species 
That Are OBL, FACW, or FAC:

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Sampling Point

?

X

XYes No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, 
Version 7.0, 2015 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Restrictive Layer (if observed):
Type:

Depth (inches):                   Hydric Soil Present?

Stripped Matrix (S6) Marl (F10) (LRR K, L) Other (Explain in Remarks)
Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Depleted Dark Surface (F7) Red Parent Material (F21)
Sandy Redox (S5) Redox Depressions (F8) Very Shallow Dark Surface (F22)

Polyvalue Below Surface (S8) (LRR K, L)

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Thick Dark Surface (A12) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)
Sandy Mucky Mineral (S1) Redox Dark Surface (F6) Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Stratified Layers (A5) Loamy Mucky Mineral (F1) (LRR K, L) Thin Dark Surface (S9) (LRR K, L)
Depleted Below Dark Surface (A11) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

0-6 10YR 4/2 95 5YR 4/6 5 C M

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:
Histosol (A1) Polyvalue Below Surface (S8) (LRR R, 2 cm Muck (A10) (LRR K, L, MLRA 149B)
Histic Epipedon (A2) MLRA 149B) Coast Prairie Redox (A16) (LRR K, L, R)
Black Histic (A3) Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
Hydrogen Sulfide (A4) High Chroma Sands (S11) (LRR K, L)

90 5YR 4/6 10 C

Loamy/Clayey Prominent redox concentrations

Loc2 Texture Remarks

M Loamy/Clayey

SOIL W3

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

Prominent redox concentrations

(inches) Color (moist) % Color (moist) % Type1

6-12 10YR 4/3

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



 
 
 
 
 
 
 

MEMO  

27725 Stansbury Boulevard, Suite 195 
Farmington Hills, MI 48334 

P: 248.536.0080 
  F: 248.536.0079 
855920 - Robertson Brothers Village of Troy TIS - FINAL 6-22-22  www.fveng.com 

 VIA EMAIL tloughrin@robertsonhomes.com 

To: 
Mr. Tim Loughrin 
Director of Land Acquisition 
Robertson Brothers Homes 

From: 
Julie Kroll, PE, PTOE 
Trevor Boer 
Fleis & VandenBrink 

Date: June 22, 2022 

Re: 
The Village of Troy PUD  
City of Troy, Michigan 
Traffic Impact Study 

1 INTRODUCTION 
This memorandum presents the results of the Traffic Impact Study (TIS) for the proposed Village of Troy PUD. 
The proposed residential development is located generally in the southeast quadrant of the Long Lake Road 
and Rochester Road intersection in Troy, Michigan. The project includes the construction of single-family 
detached homes and single-family attached (townhomes/duplex) residential homes, with site access provided 
via two (2) driveways; one (1) driveway on Long Lake Road and one (1) driveway on Rochester Road. Long 
Lake Road is under the jurisdiction of the Road Commission for Oakland County (RCOC) and Rochester Road 
is under the jurisdiction of the City of Troy. The City of Troy has required the completion of Traffic Impact Study 
for the development as part of the PUD site plan approval process. 

The scope of work for this study was developed based on the requirements of the City of Troy, 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 Gewalt Hamilton Associates, SEMCOG, MDOT, and ITE.  

 

2 BACKGROUND 
2.1 EXISTING ROAD NETWORK 
The lane uses and traffic control at the study intersections are shown on the attached Figure 2, and the study 
roadways are summarized in Table 1 and are further described herein. For the purposes of this study, all minor 
streets, crossovers, and site driveways are assumed to have an operating speed of 25 miles per hour (mph), 
unless otherwise noted. 
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Table 1: Roadway Information 
Roadway Segment Long Lake Road Rochester Road Glaser Drive 

Number of Lanes 
4 Lanes  

(divided boulevard) 
5 Lanes 

(2 lanes each direction + TWLTL) 
2 Lanes  

(1 lane each direction) 

Functional Classification Other Principal Arterial Other Principal Arterial Local Road 

Roadway Jurisdiction RCOC City of Troy City of Troy 

Speed Limit 45 mph 45 mph 25 mph 

Traffic Volumes (SEMCOG) 26,695 vpd (2019) 23,209 vpd (2019) N/A 

Long Lake Road generally runs in the east and west directions, north of the project sight, with a posted speed 
limit of 45 mph. Long Lake Road has an Annual Average Daily Traffic (AADT) volume of approximately 26,695 
vehicles per day (SEMCOG 2019); 12,713 vpd EB and 13,982 vpd WB. The roadway has a four-lane, median 
divided cross-section, with the with two (2) lanes eastbound and two (2) lanes westbound. At the intersection 
with Rochester Road, Long Lake Road widens to have exclusive right-turn lanes; left-turns are facilitated via 
median U-turns. Long Lake Road is under the jurisdiction of the RCOC and has a functional classification of an 
Other Principal Arterial. 

Rochester Road generally runs in the north and south directions, east of the project site, with a posted speed 
limit of 45 mph. Rochester Road has an Annual Average Daily Traffic (AADT) volume of approximately 22,342 
vehicles per day (SEMCOG 2019) northbound and approximately 23,209 vehicles per day (SEMCOG 2019) 
southbound. The roadway has five (5) lanes, with the with two (2) lanes northbound, two (2) lanes southbound, 
and a two-way left-turn lane (TWLTL). At the intersection with Rochester Road, Long Lake Road widens to 
have exclusive right-turn lanes; left-turns are facilitated via median U-turns. Rochester Road is under the 
jurisdiction of the City of Troy and has a functional classification of Other Principal Arterial.  

Glaser Drive generally runs in the east and west directions, adjacent to the east side of the project site. The 
roadway is classified as Local Road and is under the jurisdiction of the City of Troy. Glaser Drive does not have 
a posted speed limit; therefore, a premia facia residential street speed limit of 25 mph was assumed for this 
roadway. The roadway geometry is a typical two-lane cross section with one lane in each direction. Additionally, 
the eastbound approach at Rochester Road permits right-turn only movements. 

2.2 EXISTING TRAFFIC VOLUMES 
Due to the impacts of COVID-19, current traffic volume data is not representative of “typical” operations. 
Therefore, the traffic volume data necessary for this study were obtained from multiple sources: 

• Sydney Coordinated Automated Traffic System (SCATS) volume data was obtained along Long Lake 
Road and Rochester Road from RCOC for use in this study. The SCATS data utilized for this study 
was obtained on Wednesday, March 30th, 2018, and Wednesday, June 5th, 2019 prior to the traffic 
impacts of COVID-19. 

• 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) peak hour turning movement counts on Wednesday, June 1st, 2022, at 
the study intersections. 

The mainline traffic volumes at the 2022 intersections were compared with historical volumes and the SCATS 
mainline volumes at the signalized intersection of Rochester Road & Long Lake Road; then COVID-19 
adjustment factors were determined for each of the study intersection’s approaches as shown in Table 2. The 
results of the comparison showed that only the AM peak hour currently has traffic volumes lower than expected.  
The PM peak hour and during both the AM and PM southbound approach, traffic volumes are higher than 
expected, therefore no COVID adjustments were applied for these approaches. 

Table 2: COVID Adjustment Factors  
Rochester Road & Long Lake Road 

Peak Period EB WB NB SB 

AM 33% 39% 24% N/A 

PM N/A N/A N/A N/A 
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The COVID-19 adjustment factors and growth rates were applied in order to calculate the baseline ‘existing’ 
2022 traffic volumes, as shown on the attached Figure 3. The traffic volumes were then balanced upwards 
through the study network.  Dummy nodes were utilized where necessary to account for sink-and-source 
between intersections. 

The peak periods for the adjacent streets were observed to generally occur between 7:30AM to 8:30 AM and 
4:45 PM to 5:45 PM. F&V collected an inventory of existing lane use and traffic controls, as shown on the 
attached Figure 2; additionally, F&V obtained the signal timing permits from RCOC. All applicable background 
data referenced in this memorandum are attached. 

3 EXISTING CONDITIONS 
Existing peak hour vehicle delays and Levels of Service (LOS) were calculated at the study intersections using 
Synchro/SimTraffic (Version 11) traffic analysis software. This analysis was based on the existing lane use and 
traffic control shown on the attached Figure 2, the existing peak hour traffic volumes shown on the attached 
Figure 3, and the methodologies presented in the Highway Capacity Manual, 6th Edition (HCM6). The lane use 
and traffic control used at of the study intersection of Rochester Road and Long Lake Road includes non-NEMA 
phasing and clustered intersections, which are not supported by the HCM 6th Edition (HCM6) analysis 
methodology; therefore, HCM 2000 was determined to be more appropriate for use at signalized intersections.  

Descriptions of LOS “A” through “F” as defined in the HCM, are attached for signalized and unsignalized 
intersections. Typically, LOS D is considered acceptable, with LOS A representing minimal delay, and LOS F 
indicating failing conditions. Microsimulations were also conducted at the study intersections using SimTraffic 
to further evaluate the network performance and vehicle queueing. The results of the analysis of existing 
conditions are attached and are summarized in Table 3.   

Table 3: Existing Intersection Operations 

Intersection Control Approach 

Existing Conditions 

AM Peak PM Peak 

Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 

1 
Rochester Road 

 &  
Glaser Drive 

Stop 
(Minor) 

EBR 19.2 B 12.8 B 

WB $ F $ F 

NBL 13.7 B 10.0 A 

SBL 14.6 B 21.0 C 

2 
Rochester Road  

&  
Long Lake Road 

Signalized 

EBT 17.2 B 42.1 D 

EBR 15.8 B 15.3 B 

WBT 83.0 F 28.3 C 

WBR 25.5 C 26.0 C 

NBT 31.9 C 45.4 D 

NBR 21.0 C 27.0 C 

SBT 69.8 E 27.3 C 

SBR 21.2 C 19.8 B 

Overall 52.1 E 30.4 C 

3 

WB to EB Long 
Lake Road X/O 

West of 
Rochester Road 

Signalized 

EB 23.0 C 24.4 C 

SBL 36.9 D 35.2 D 

Overall 26.6 C 26.2 C 

$ Delay Exceeds 300 Seconds     
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The results of the existing conditions analysis indicates that all approaches and movements at the study 
intersections are currently operating acceptably (at LOS D or better) during both peak periods with the following 
exceptions:  

Rochester Road & Long Lake Road 

• During AM peak hour: The intersection is currently operating at LOS E.  The southbound and 
westbound through movements are currently operating at LOS E and LOS F, respectively. 

• The high volumes of southbound and westbound through traffic are both in need of signal split time to 
accommodate the directional traffic volumes.  Since the movements are conflicting, the signal splits are 
essentially equal, and neither southbound nor westbound approaches operate well.   

• The City and RCOC should continue to monitor the intersection operations as traffic volumes recover 
post-COVID to determine if regional improvements on Rochester Road and Long Lake Road should be 
considered to improve the intersection operations.  

Rochester Road & Glaser Drive 

• During AM and PM peak hour: The westbound approach is currently operating at LOS F. 

• The westbound approach has very low traffic volumes (6 AM and 23 PM).  Although a poor LOS was 
calculated by the HCM analysis, a review of SimTraffic network simulations indicates vehicles are able 
to find adequate gaps within the through traffic along Rochester Road without experiencing significant 
delays or excessive vehicle queueing. 

4 BACKGROUND CONDITIONS (2027) 
Historical population and economic profile data was obtained for the City of Troy from the Southeast Michigan 
Council of Governments (SEMCOG) to calculate a background growth rate for the 2022 traffic volumes in order 
to calculate the 2027 site buildout year traffic volumes. Population and employment projections from 2020 to 
2045 were reviewed and show an average annual growth of -0.15% and 0.30%, respectively. Therefore, a 
conservative background growth rate of 0.50% per year was applied to the adjusted existing peak hour traffic 
volumes to forecast the background 2027 traffic volume without the proposed development.  

Background peak hour vehicles delays and LOS without the proposed development were calculated at the 
study intersections based on the existing lane use and traffic control shown on the attached Figure 2, the 
background traffic volumes shown on the attached Figure 4, and the methodologies presented in the HCM6. 
The results of the background conditions analysis are attached and summarized in Table 4. 

Table 4: 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 
Rochester Road  

&  
Glaser Drive 

Stop 
(Minor) 

EBR 19.2 B 12.8 B 20.8 C 13.3 B 1.6 B→C 0.5 - 

WB $ F $ F $ F $ F N/A - N/A - 

NBL 13.7 B 10.0 A 14.6 B 10.3 B 0.9 - 0.3 A→B 

SBL 14.6 B 21.0 C 14.9 B 21.8 C 0.3 - 0.8 - 

2 
Rochester Road  

& 
Long Lake Road 

Signalized 

EBT 17.2 B 42.1 D 17.3 B 51.0 D 0.1 - 8.9 - 

EBR 15.8 B 15.3 B 15.9 B 16.4 B 0.1 - 1.1 - 

WBT 83.0 F 28.3 C 93.4 F 28.4 C 10.4 - 0.1 - 

WBR 25.5 C 26.0 C 25.6 C 26.1 C 0.1 - 0.1 - 

NBT 31.9 C 45.4 D 32.8 C 50.5 D 0.9 - 5.1 - 

NBR 21.0 C 27.0 C 21.2 C 27.6 C 0.2 - 0.6 - 

SBT 69.8 E 27.3 C 79.5 E 27.9 C 9.7 - 0.6 - 

SBR 21.2 C 19.8 B 21.3 C 20.0 B 0.1 - 0.2 - 

Overall 52.1 E 30.4 C 58.7 E 34.6 C 6.6 - 4.2 - 
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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 

3 

WB to EB Long 
Lake Road X/O 

West of 
Rochester Road 

Signalized 

EB 23.0 C 24.4 C 23.1 C 24.9 C 0.1 - 0.5 - 

SBL 36.9 D 35.2 D 34.6 D 35.0 D -2.3 - -0.2 - 

Overall 26.6 C 26.2 C 26.2 C 26.6 C -0.4 - 0.4 - 

$ Delay Exceeds 300 Seconds 

The results of the background conditions analysis indicates that all of the study intersection’s approaches and 
movements will continue to operate in a manner similar to existing conditions analysis. Note: Several of the 
intersection movements improved with the addition of background traffic.  This is due to the optimization of 
signal splits with the SCATS operations and increased lane utilization which decreased the delay for certain 
movements. 

5 SITE TRIP GENERATION 
The proposed development includes the construction of 20 single-family detached homes and 126 single-family 
attached homes. The number of weekday peak hour (AM and PM) and daily vehicle trips that would be 
generated by the proposed development were calculated using the equations published by the Institute of 
Transportation Engineers (ITE) in Trip Generation, 11th Edition. The site trip generation forecast utilized for the 
proposed development is summarized in Table 5. 

Table 4: Site Trip Generation Summary 

Land Use 
ITE 

Code 
Size Unit 

Weekday 
Average Daily 
Traffic (vpd) 

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

In Out Total In Out Total 

Single-Family Detached 210 20 DU 230 4 13 17 14 8 22 

Single-Family Attached Housing 215 126 DU 910 19 41 60 41 31 72 

 Total  146 DU 1,140 23 54 77 55 39 94 

6 SITE TRIP DISTRIBUTION 
The vehicular trips that would be generated by the proposed development were assigned to the study roads 
based on the proposed site access plan, the existing peak hour traffic patterns on the adjacent roadway 
network, and the methodologies published by ITE. The adjacent street traffic volumes were used to develop 
the trip distribution. To determine the projected site traffic distribution, it was assumed that the existing adjacent 
street traffic volumes in the AM are home-to-work based trips, and in the PM are work-to-home based trips. 
Therefore, the trip distribution assumes trips are leaving the proposed development and exiting the study 
network in the AM, then entering the network to return to the proposed development in the PM. The site trip 
distribution used in the analysis is summarized in Table 6. 

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

North Rochester Road 24% 26% 

South Rochester Road 41% 37% 

East Long Lake Road 13% 15% 

West Long Lake Road 22% 22% 

 Total 100% 100% 
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7 FUTURE CONDITIONS  
Future peak hour vehicle delays and LOS with the proposed development were calculated based on the 
future lane use shown on the attached Figure 2, future traffic volumes shown on the attached Figure 6, and 
the methodologies presented in the HCM6. The results of the future conditions analysis are summarized in 
Table 7.  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 
Rochester Road  

&  
Glaser Drive 

Stop 
(Minor) 

EBR 20.8 C 13.3 B 22.9 C 13.8 B 2.1 - 0.5 - 

WB $ F $ F $ F $ F N/A - N/A - 

NBL 14.6 B 10.3 B 14.8 B 10.4 B 0.2 - 0.1 - 

SBL 14.9 B 21.8 C 14.9 B 21.8 C 0.0 - 0.0 - 

2 
Rochester Road  

&  
Long Lake Road 

Signalized 

EBT 17.3 B 51.0 D 16.9 B 54.7 D -0.4 - 3.7 - 

EBR 15.9 B 16.4 B 15.4 B 16.6 B -0.5 - 0.2 - 

WBT 93.4 F 28.4 C 94.1 F 28.6 C 0.7 - 0.2 - 

WBR 25.6 C 26.1 C 25.9 C 26.3 C 0.3 - 0.2 - 

NBT 32.8 C 50.5 D 32.8 C 50.5 D 0.0 - 0.0 - 

NBR 21.2 C 27.6 C 21.3 C 27.6 C 0.1 - 0.0 - 

SBT 79.5 E 27.9 C 80.0 E 28.0 C 0.5 - 0.1 - 

SBR 21.3 C 20.0 B 21.4 C 20.1 C 0.1 - 0.1 B→C 

Overall 58.7 E 34.6 C 59.0 E 35.7 C 0.3 - 1.1 - 

3 

WB to EB Long 
Lake Road X/O 

West of 
Rochester Road 

Signalized 

EB 23.1 C 24.9 C 23.4 C 25.2 C 0.3 - 0.3 - 

SBL 34.6 D 35.0 D 32.9 D 34.7 D -1.7 - -0.3 - 

Overall 26.2 C 26.6 C 25.8 C 26.8 C -0.4 - 0.2 - 

4 
Long Lake Road  

&  
Site Drive 

Stop 
(Minor) 

EB 

N/A 

Free 

N/A WBL 9.2 A 12.5 B 

NB 15.0 C 20.7 C 

$ Delay Exceeds 300 Seconds             

The results of the future conditions analysis indicates that all of the study intersection approaches and 
movements will continue to operate in a manner similar to existing background conditions analysis. Note: 
Several of the intersection movements improved with the addition of future traffic.  This is due to the optimization 
of signal splits and increased lane utilization which decreased the delay on certain movements. 

Rochester Road & Long Lake Road 

• During AM peak hour: The intersection is expected to continue operating at LOS E, with the southbound 
and westbound through movements continuing to operate at LOS E and LOS F, respectively. However, 
the increase in delay at this intersection due to site generated traffic is negligible (1-2 seconds). 

• The high volumes of southbound and westbound through traffic are both in need of signal split time to 
accommodate the directional traffic volumes.  Since the movements are conflicting, the signal splits are 
essentially equal, and neither southbound nor westbound approaches operate well.   

• The City and RCOC should continue to monitor the intersection operations as traffic volumes recover 
post-COVID to determine if regional improvements on Rochester Road and Long Lake Road should be 
considered to improve the intersection operations.  
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Rochester Road & Glaser Drive 

• During AM and PM peak hour: The westbound approach is expected to continue operating at LOS F. 

• The westbound approach has very low traffic volumes (6 AM and 23 PM).  Although a poor LOS was 
calculated by the HCM analysis, a review of SimTraffic network simulations indicates vehicles are able 
to find adequate gaps within the through traffic along Rochester Road without experiencing significant 
delays or excessive vehicle queueing. 

Long Lake Road & Site Drive 

• The proposed site driveway on Long Lake Road provides full access for the development.  The ingress 
left turns were reviewed to determine the projected queue length and the potential impacts to the 
adjacent street. 

• The SimTraffic network simulations show a 95th percentile queue length of 42 feet (~2 cars) for ingress 
left turns at the proposed site driveway on Long Lake Road. Therefore, the existing center left-turn lane 
provides adequate length to store the expected queues.  

8 AUXILIARY TURN LANE EVALUATION 
Rochester Road and Long Lake Road both have two-way center left-turn lanes at the proposed site drives. 
Additionally, there is an existing right-turn lane on Rochester Road at Glaser Drive; therefore, only the right-
turn treatment criteria was evaluated at the proposed site driveway on Long Lake Road. The results of the 
analysis are summarized in Table 8 below, and the RCOC auxiliary lane warrant charts are attached.  

Table 7: Turn Lane Warrant Analysis Summary 
Intersection Right-Treatment 

Long Lake Road & Site Drive Right-Turn Taper 

9 CONCLUSIONS  
The conclusions of this TIS are as follows:  

1. Existing Conditions (2022) 
The results of the existing conditions analysis indicates that all approaches and movements at the study 
intersections are currently operating acceptably, at LOS D or better, during both peak periods with following 
exceptions:  

Rochester Road & Long Lake Road 

• During AM peak hour: The intersection is currently operating at LOS E.  The southbound and 
westbound through movements are currently operating at LOS E and LOS F, respectively. The high 
volumes of southbound and westbound through traffic are both in need of signal split time to 
accommodate the directional traffic volumes.  Since the movements are conflicting, the signal splits are 
essentially equal, and neither southbound nor westbound approaches operate well.   

• The City and RCOC should continue to monitor the intersection operations as traffic volumes recover 
post-COVID to determine if regional improvements on Rochester Road and Long Lake Road should be 
considered to improve the intersection operations.  

Rochester Road & Glaser Drive 

During AM and PM peak hour: The westbound approach is currently operating at LOS F.  The westbound 
approach has very low traffic volumes (6 AM and 23 PM).  Although a poor LOS was calculated by the 
HCM analysis, a review of SimTraffic network simulations indicates vehicles are able to find adequate gaps 
within the through traffic along Rochester Road without experiencing significant delays or excessive vehicle 
queueing. 
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2. Background Conditions (2023): 

• A conservative 0.5% annual background growth rate was utilized in order to project the existing traffic 
volumes to the buildout year of 2027. 

• The results of the background conditions analysis indicates that all approaches and movements at the 
study intersections will continue to operate in a manner similar to existing conditions.  

3. Future Conditions (2023) 
The results of the background conditions analysis indicates that all approaches and movements at the study 
intersections will continue to operate in a manner similar to existing conditions.  

Rochester Road & Long Lake Road 

• During AM peak hour: The intersection is expected to continue operating at LOS E, with the southbound 
and westbound through movements continuing to operate at LOS E and LOS F, respectively. However, 
the increase in delay at this intersection due to site generated traffic is negligible (1-2 seconds). 

• The City and RCOC should continue to monitor the intersection operations as traffic volumes recover 
post-COVID to determine if regional improvements on Rochester Road and Long Lake Road should be 
considered to improve the intersection operations.  

Rochester Road & Glaser Drive 

• During AM and PM peak hour: The westbound approach is expected to continue operating at LOS F. 

• The westbound approach has very low traffic volumes (6 AM and 23 PM).  Although a poor LOS was 
calculated by the HCM analysis, a review of SimTraffic network simulations indicates vehicles can find 
adequate gaps within the through traffic along Rochester Road without experiencing significant delays 
or excessive vehicle queueing. 

Long Lake Road & Site Drive 

• The proposed site driveway on Long Lake Road provides full access for the development.  The ingress 
left turns were reviewed to determine the projected queue length and the potential impacts to the 
adjacent street. 

• The SimTraffic network simulations show a 95th percentile queue length of 42 feet (~2 cars) for ingress 
left turns at the proposed site driveway on Long Lake Road. Therefore, the existing center left-turn lane 
can accommodate the projected vehicle queues.  

4. Auxiliary Turn Lane Evaluation 

• Rochester Road and Long Lake Road both have two-way center left-turn lanes at the proposed site 
drives. Additionally, there is an existing right-turn lane on Rochester Road at the Glaser Drive; therefore, 
only the right turn treatment criteria was evaluated at the proposed site driveway on Long Lake Road. 

• The results of the analysis show that a right-turn deceleration taper is recommended on EB Long Lake 
Road at the proposed Site Drive. 

10 RECOMMENDATIONS  
The recommendation of this TIS are as follows: 

• The City and RCOC should continue to monitor the intersection operations as traffic volumes recover 
post-COVID to determine if regional improvements on Rochester Road and Long Lake Road should be 
considered to improve the intersection operations.  

• Provide a right-turn deceleration taper on EB Long Lake Road at the proposed W. Site Drive. 

Any questions related to this memorandum, study, analysis, and results should be addressed to Fleis & 
VandenBrink.  
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I hereby certify that this engineering document was prepared by me or under 
my direct personal supervision and that I am a duly licensed Professional 
Engineer under the laws of the State of Michigan. 

 

 
 
 
 
Attached: Figures 1-6 
  Proposed Site Plan 

Traffic Volume Data 
Signal Timing Permits 
Synchro / SimTraffic Results 
Auxiliary Lane Warrant 
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Rochester Road & Glaser Drive - TMCRochester Road & Glaser Drive - TMC
Wed Jun 1, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957212, Location: 42.590185, -83.129014

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

Leg Glaser Glaser Rochester
Direction Eastbound Westbound Northbound
Time L T R HR U AppApp Ped* L BL T R U AppApp Ped* HL L T R U AppApp Ped*

2022-06-01 7:00AM 0 0 0 0 0 00 1 1 0 0 3 0 44 0 0 1 194 0 0 195195 0
7:15AM 0 0 0 0 0 00 0 1 0 0 2 0 33 0 0 2 238 1 0 241241 0
7:30AM 0 0 0 0 0 00 0 2 0 0 1 0 33 0 0 1 261 1 0 263263 0
7:45AM 0 0 0 0 0 00 0 2 0 0 0 0 22 0 0 2 340 3 0 345345 0

Hourly Total 0 0 0 0 0 00 1 6 0 0 6 0 1212 0 0 6 1033 5 0 10441044 0
8:00AM 0 0 0 0 0 00 0 0 0 0 0 0 00 0 0 1 259 1 0 261261 0
8:15AM 0 0 0 0 0 00 0 0 0 0 1 0 11 0 0 3 270 1 0 274274 0
8:30AM 0 0 0 0 0 00 1 2 0 0 2 0 44 0 0 4 258 1 0 263263 0
8:45AM 0 0 0 0 0 00 0 1 0 0 5 0 66 0 0 3 286 2 0 291291 0

Hourly Total 0 0 0 0 0 00 1 3 0 0 8 0 1111 0 0 11 1073 5 0 10891089 0
4:00PM 0 0 0 0 0 00 0 0 0 0 3 0 33 0 0 2 464 3 0 469469 0
4:15PM 0 0 0 0 0 00 0 0 0 0 1 0 11 0 0 3 463 3 0 469469 0
4:30PM 0 0 0 0 0 00 0 1 0 0 3 0 44 0 0 3 499 1 0 503503 0
4:45PM 0 0 0 0 0 00 0 2 0 0 5 0 77 0 0 5 482 3 0 490490 0

Hourly Total 0 0 0 0 0 00 0 3 0 0 12 0 1515 0 0 13 1908 10 0 19311931 0
5:00PM 0 0 0 0 0 00 0 2 0 0 1 0 33 0 0 2 509 1 0 512512 0
5:15PM 0 0 0 0 0 00 1 1 0 0 6 0 77 0 0 3 513 1 0 517517 0
5:30PM 0 0 0 0 0 00 0 0 0 0 6 0 66 0 0 4 551 4 0 559559 0
5:45PM 0 0 0 0 0 00 0 0 0 0 1 0 11 0 0 1 419 4 0 424424 0

Hourly Total 0 0 0 0 0 00 1 3 0 0 14 0 1717 0 0 10 1992 10 0 20122012 0

TotalTotal 0 0 0 0 0 00 3 15 0 0 40 0 5555 0 0 40 6006 30 0 60766076 0
% Approach% Approach 0% 0% 0% 0% 0% -- - 27.3% 0% 0% 72.7% 0% -- - 0% 0.7% 98.8% 0.5% 0% -- -

% Total% Total 0% 0% 0% 0% 0% 0%0% - 0.1% 0% 0% 0.3% 0% 0.4%0.4% - 0% 0.3% 47.4% 0.2% 0% 47.9%47.9% -
LightsLights 0 0 0 0 0 00 - 15 0 0 38 0 5353 - 0 40 5867 29 0 59365936 -

% Lights% Lights 0% 0% 0% 0% 0% -- - 100% 0% 0% 95.0% 0% 96.4%96.4% - 0% 100% 97.7% 96.7% 0% 97.7%97.7% -
Single-Unit TrucksSingle-Unit Trucks 0 0 0 0 0 00 - 0 0 0 1 0 11 - 0 0 74 0 0 7474 -

% Single-Unit Trucks% Single-Unit Trucks 0% 0% 0% 0% 0% -- - 0% 0% 0% 2.5% 0% 1.8%1.8% - 0% 0% 1.2% 0% 0% 1.2%1.2% -
Articulated TrucksArticulated Trucks 0 0 0 0 0 00 - 0 0 0 1 0 11 - 0 0 47 0 0 4747 -

% Articulated Trucks% Articulated Trucks 0% 0% 0% 0% 0% -- - 0% 0% 0% 2.5% 0% 1.8%1.8% - 0% 0% 0.8% 0% 0% 0.8%0.8% -
BusesBuses 0 0 0 0 0 00 - 0 0 0 0 0 00 - 0 0 18 0 0 1818 -

% Buses% Buses 0% 0% 0% 0% 0% -- - 0% 0% 0% 0% 0% 0%0% - 0% 0% 0.3% 0% 0% 0.3%0.3% -
Bicycles on RoadBicycles on Road 0 0 0 0 0 00 - 0 0 0 0 0 00 - 0 0 0 1 0 11 -

% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% 0% -- - 0% 0% 0% 0% 0% 0%0% - 0% 0% 0% 3.3% 0% 0%0% -
Pedestrians - - - - - - 1 - - - - - - 0 - - - - - - 0

% Pedestrians - - - - - - 33.3% - - - - - - - - - - - - - -
Bicycles on Crosswalk - - - - - - 2 - - - - - - 0 - - - - - - 0

% Bicycles on Crosswalk - - - - - - 66.7% - - - - - - - - - - - - - -
*Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: U-
Turn
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Rochester Road & Glaser Drive - TMCRochester Road & Glaser Drive - TMC
Wed Jun 1, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957212, Location: 42.590185, -83.129014

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

Leg Rochester Slip Lane
Direction Southbound Northeastbound
Time L T BR R U AppApp Ped* HL BL BR HR U AppApp Ped* IntInt

2022-06-01 7:00AM 0 383 0 0 0 383383 0 0 0 0 5 0 55 1 587587
7:15AM 2 474 0 0 0 476476 0 0 0 0 9 0 99 0 729729
7:30AM 1 489 0 2 0 492492 0 0 0 1 6 0 77 0 765765
7:45AM 0 473 0 0 0 473473 0 0 0 0 5 0 55 0 825825

Hourly Total 3 1819 0 2 0 18241824 0 0 0 1 25 0 2626 1 29062906
8:00AM 1 401 0 0 0 402402 0 0 1 0 8 0 99 0 672672
8:15AM 0 450 0 1 0 451451 0 0 0 0 9 0 99 0 735735
8:30AM 1 465 0 1 0 467467 0 0 0 0 6 0 66 1 740740
8:45AM 0 383 0 1 0 384384 0 0 0 0 10 0 1010 0 691691

Hourly Total 2 1699 0 3 0 17041704 0 0 1 0 33 0 3434 1 28382838
4:00PM 2 324 0 0 0 326326 0 0 0 0 6 0 66 0 804804
4:15PM 5 400 0 0 0 405405 0 0 0 0 6 0 66 0 881881
4:30PM 1 363 0 1 0 365365 0 0 3 0 5 0 88 0 880880
4:45PM 1 355 0 1 0 357357 0 0 0 0 2 0 22 0 856856

Hourly Total 9 1442 0 2 0 14531453 0 0 3 0 19 0 2222 0 34213421
5:00PM 3 353 0 1 0 357357 0 0 1 0 4 0 55 0 877877
5:15PM 3 349 0 1 0 353353 0 0 0 0 8 0 88 1 885885
5:30PM 2 379 0 1 0 382382 0 0 3 0 7 0 1010 0 957957
5:45PM 2 361 0 0 1 364364 0 0 1 0 10 0 1111 0 800800

Hourly Total 10 1442 0 3 1 14561456 0 0 5 0 29 0 3434 1 35193519

TotalTotal 24 6402 0 10 1 64376437 0 0 9 1 106 0 116116 3 1268412684
% Approach% Approach 0.4% 99.5% 0% 0.2% 0% -- - 0% 7.8% 0.9% 91.4% 0% -- - -

% Total% Total 0.2% 50.5% 0% 0.1% 0% 50.7%50.7% - 0% 0.1% 0% 0.8% 0% 0.9%0.9% - -
LightsLights 21 6302 0 10 1 63346334 - 0 9 1 106 0 116116 - 12439

% Lights% Lights 87.5% 98.4% 0% 100% 100% 98.4%98.4% - 0% 100% 100% 100% 0% 100%100% - 98.1%
Single-Unit TrucksSingle-Unit Trucks 2 46 0 0 0 4848 - 0 0 0 0 0 00 - 123

% Single-Unit Trucks% Single-Unit Trucks 8.3% 0.7% 0% 0% 0% 0.7%0.7% - 0% 0% 0% 0% 0% 0%0% - 1.0%
Articulated TrucksArticulated Trucks 1 34 0 0 0 3535 - 0 0 0 0 0 00 - 83

% Articulated Trucks% Articulated Trucks 4.2% 0.5% 0% 0% 0% 0.5%0.5% - 0% 0% 0% 0% 0% 0%0% - 0.7%
BusesBuses 0 20 0 0 0 2020 - 0 0 0 0 0 00 - 38

% Buses% Buses 0% 0.3% 0% 0% 0% 0.3%0.3% - 0% 0% 0% 0% 0% 0%0% - 0.3%
Bicycles on RoadBicycles on Road 0 0 0 0 0 00 - 0 0 0 0 0 00 - 1

% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0% 0%0% - 0%
Pedestrians - - - - - - 0 - - - - - - 1

% Pedestrians - - - - - - - - - - - - - 33.3% -
Bicycles on Crosswalk - - - - - - 0 - - - - - - 2

% Bicycles on Crosswalk - - - - - - - - - - - - - 66.7% -
*Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: U-
Turn
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Rochester Road & Glaser Drive - TMCRochester Road & Glaser Drive - TMC
Wed Jun 1, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957212, Location: 42.590185, -83.129014

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Rochester Road & Glaser Drive - TMCRochester Road & Glaser Drive - TMC
Wed Jun 1, 2022
AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957212, Location: 42.590185, -83.129014

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

Leg Glaser Glaser Rochester
Direction Eastbound Westbound Northbound
Time L T R HR U AppApp Ped* L BL T R U AppApp Ped* HL L T R U AppApp Ped*

2022-06-01 7:30AM 0 0 0 0 0 00 0 2 0 0 1 0 33 0 0 1 261 1 0 263263 0
7:45AM 0 0 0 0 0 00 0 2 0 0 0 0 22 0 0 2 340 3 0 345345 0
8:00AM 0 0 0 0 0 00 0 0 0 0 0 0 00 0 0 1 259 1 0 261261 0
8:15AM 0 0 0 0 0 00 0 0 0 0 1 0 11 0 0 3 270 1 0 274274 0

TotalTotal 0 0 0 0 0 00 0 4 0 0 2 0 66 0 0 7 1130 6 0 11431143 0
% Approach% Approach 0% 0% 0% 0% 0% -- - 66.7% 0% 0% 33.3% 0% -- - 0% 0.6% 98.9% 0.5% 0% -- -

% Total% Total 0% 0% 0% 0% 0% 0%0% - 0.1% 0% 0% 0.1% 0% 0.2%0.2% - 0% 0.2% 37.7% 0.2% 0% 38.1%38.1% -
PHFPHF - - - - - -- - 0.500 - - 0.500 - 0.5000.500 - - 0.583 0.831 0.625 - 0.8300.830 -

LightsLights 0 0 0 0 0 00 - 4 0 0 2 0 66 - 0 7 1078 5 0 10901090 -
% Lights% Lights 0% 0% 0% 0% 0% -- - 100% 0% 0% 100% 0% 100%100% - 0% 100% 95.4% 83.3% 0% 95.4%95.4% -

Single-Unit TrucksSingle-Unit Trucks 0 0 0 0 0 00 - 0 0 0 0 0 00 - 0 0 27 0 0 2727 -
% Single-Unit Trucks% Single-Unit Trucks 0% 0% 0% 0% 0% -- - 0% 0% 0% 0% 0% 0%0% - 0% 0% 2.4% 0% 0% 2.4%2.4% -

Articulated TrucksArticulated Trucks 0 0 0 0 0 00 - 0 0 0 0 0 00 - 0 0 16 0 0 1616 -
% Articulated Trucks% Articulated Trucks 0% 0% 0% 0% 0% -- - 0% 0% 0% 0% 0% 0%0% - 0% 0% 1.4% 0% 0% 1.4%1.4% -

BusesBuses 0 0 0 0 0 00 - 0 0 0 0 0 00 - 0 0 9 0 0 99 -
% Buses% Buses 0% 0% 0% 0% 0% -- - 0% 0% 0% 0% 0% 0%0% - 0% 0% 0.8% 0% 0% 0.8%0.8% -

Bicycles on RoadBicycles on Road 0 0 0 0 0 00 - 0 0 0 0 0 00 - 0 0 0 1 0 11 -
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% 0% -- - 0% 0% 0% 0% 0% 0%0% - 0% 0% 0% 16.7% 0% 0.1%0.1% -

Pedestrians - - - - - - 0 - - - - - - 0 - - - - - - 0
% Pedestrians - - - - - - - - - - - - - - - - - - - - -

Bicycles on Crosswalk - - - - - - 0 - - - - - - 0 - - - - - - 0
% Bicycles on Crosswalk - - - - - - - - - - - - - - - - - - - - -

*Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: U-
Turn
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Rochester Road & Glaser Drive - TMCRochester Road & Glaser Drive - TMC
Wed Jun 1, 2022
AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957212, Location: 42.590185, -83.129014

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

Leg Rochester Slip Lane
Direction Southbound Northeastbound
Time L T BR R U AppApp Ped* HL BL BR HR U AppApp Ped* IntInt

2022-06-01 7:30AM 1 489 0 2 0 492492 0 0 0 1 6 0 77 0 765765
7:45AM 0 473 0 0 0 473473 0 0 0 0 5 0 55 0 825825
8:00AM 1 401 0 0 0 402402 0 0 1 0 8 0 99 0 672672
8:15AM 0 450 0 1 0 451451 0 0 0 0 9 0 99 0 735735

TotalTotal 2 1813 0 3 0 18181818 0 0 1 1 28 0 3030 0 29972997
% Approach% Approach 0.1% 99.7% 0% 0.2% 0% -- - 0% 3.3% 3.3% 93.3% 0% -- - -

% Total% Total 0.1% 60.5% 0% 0.1% 0% 60.7%60.7% - 0% 0% 0% 0.9% 0% 1.0%1.0% - -
PHFPHF 0.500 0.927 - 0.375 - 0.9240.924 - - 0.250 0.250 0.778 - 0.8330.833 - 0.909

LightsLights 2 1784 0 3 0 17891789 - 0 1 1 28 0 3030 - 2915
% Lights% Lights 100% 98.4% 0% 100% 0% 98.4%98.4% - 0% 100% 100% 100% 0% 100%100% - 97.3%

Single-Unit TrucksSingle-Unit Trucks 0 14 0 0 0 1414 - 0 0 0 0 0 00 - 41
% Single-Unit Trucks% Single-Unit Trucks 0% 0.8% 0% 0% 0% 0.8%0.8% - 0% 0% 0% 0% 0% 0%0% - 1.4%

Articulated TrucksArticulated Trucks 0 8 0 0 0 88 - 0 0 0 0 0 00 - 24
% Articulated Trucks% Articulated Trucks 0% 0.4% 0% 0% 0% 0.4%0.4% - 0% 0% 0% 0% 0% 0%0% - 0.8%

BusesBuses 0 7 0 0 0 77 - 0 0 0 0 0 00 - 16
% Buses% Buses 0% 0.4% 0% 0% 0% 0.4%0.4% - 0% 0% 0% 0% 0% 0%0% - 0.5%

Bicycles on RoadBicycles on Road 0 0 0 0 0 00 - 0 0 0 0 0 00 - 1
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0% 0%0% - 0%

Pedestrians - - - - - - 0 - - - - - - 0
% Pedestrians - - - - - - - - - - - - - - -

Bicycles on Crosswalk - - - - - - 0 - - - - - - 0
% Bicycles on Crosswalk - - - - - - - - - - - - - - -

*Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: U-
Turn
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Rochester Road & Glaser Drive - TMCRochester Road & Glaser Drive - TMC
Wed Jun 1, 2022
AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957212, Location: 42.590185, -83.129014

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Rochester Road & Glaser Drive - TMCRochester Road & Glaser Drive - TMC
Wed Jun 1, 2022
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957212, Location: 42.590185, -83.129014

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

Leg Glaser Glaser Rochester
Direction Eastbound Westbound Northbound
Time L T R HR U AppApp Ped* L BL T R U AppApp Ped* HL L T R U AppApp Ped*

2022-06-01 4:45PM 0 0 0 0 0 00 0 2 0 0 5 0 77 0 0 5 482 3 0 490490 0
5:00PM 0 0 0 0 0 00 0 2 0 0 1 0 33 0 0 2 509 1 0 512512 0
5:15PM 0 0 0 0 0 00 1 1 0 0 6 0 77 0 0 3 513 1 0 517517 0
5:30PM 0 0 0 0 0 00 0 0 0 0 6 0 66 0 0 4 551 4 0 559559 0

TotalTotal 0 0 0 0 0 00 1 5 0 0 18 0 2323 0 0 14 2055 9 0 20782078 0
% Approach% Approach 0% 0% 0% 0% 0% -- - 21.7% 0% 0% 78.3% 0% -- - 0% 0.7% 98.9% 0.4% 0% -- -

% Total% Total 0% 0% 0% 0% 0% 0%0% - 0.1% 0% 0% 0.5% 0% 0.6%0.6% - 0% 0.4% 57.5% 0.3% 0% 58.1%58.1% -
PHFPHF - - - - - -- - 0.625 - - 0.750 - 0.8210.821 - - 0.700 0.932 0.563 - 0.9290.929 -

LightsLights 0 0 0 0 0 00 - 5 0 0 16 0 2121 - 0 14 2044 9 0 20672067 -
% Lights% Lights 0% 0% 0% 0% 0% -- - 100% 0% 0% 88.9% 0% 91.3%91.3% - 0% 100% 99.5% 100% 0% 99.5%99.5% -

Single-Unit TrucksSingle-Unit Trucks 0 0 0 0 0 00 - 0 0 0 1 0 11 - 0 0 8 0 0 88 -
% Single-Unit Trucks% Single-Unit Trucks 0% 0% 0% 0% 0% -- - 0% 0% 0% 5.6% 0% 4.3%4.3% - 0% 0% 0.4% 0% 0% 0.4%0.4% -

Articulated TrucksArticulated Trucks 0 0 0 0 0 00 - 0 0 0 1 0 11 - 0 0 1 0 0 11 -
% Articulated Trucks% Articulated Trucks 0% 0% 0% 0% 0% -- - 0% 0% 0% 5.6% 0% 4.3%4.3% - 0% 0% 0% 0% 0% 0%0% -

BusesBuses 0 0 0 0 0 00 - 0 0 0 0 0 00 - 0 0 2 0 0 22 -
% Buses% Buses 0% 0% 0% 0% 0% -- - 0% 0% 0% 0% 0% 0%0% - 0% 0% 0.1% 0% 0% 0.1%0.1% -

Bicycles on RoadBicycles on Road 0 0 0 0 0 00 - 0 0 0 0 0 00 - 0 0 0 0 0 00 -
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% 0% -- - 0% 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0% 0%0% -

Pedestrians - - - - - - 0 - - - - - - 0 - - - - - - 0
% Pedestrians - - - - - - 0% - - - - - - - - - - - - - -

Bicycles on Crosswalk - - - - - - 1 - - - - - - 0 - - - - - - 0
% Bicycles on Crosswalk - - - - - - 100% - - - - - - - - - - - - - -

*Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: U-
Turn

7 of 9



Rochester Road & Glaser Drive - TMCRochester Road & Glaser Drive - TMC
Wed Jun 1, 2022
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957212, Location: 42.590185, -83.129014

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

Leg Rochester Slip Lane
Direction Southbound Northeastbound
Time L T BR R U AppApp Ped* HL BL BR HR U AppApp Ped* IntInt

2022-06-01 4:45PM 1 355 0 1 0 357357 0 0 0 0 2 0 22 0 856856
5:00PM 3 353 0 1 0 357357 0 0 1 0 4 0 55 0 877877
5:15PM 3 349 0 1 0 353353 0 0 0 0 8 0 88 1 885885
5:30PM 2 379 0 1 0 382382 0 0 3 0 7 0 1010 0 957957

TotalTotal 9 1436 0 4 0 14491449 0 0 4 0 21 0 2525 1 35753575
% Approach% Approach 0.6% 99.1% 0% 0.3% 0% -- - 0% 16.0% 0% 84.0% 0% -- - -

% Total% Total 0.3% 40.2% 0% 0.1% 0% 40.5%40.5% - 0% 0.1% 0% 0.6% 0% 0.7%0.7% - -
PHFPHF 0.750 0.947 - 1.000 - 0.9480.948 - - 0.333 - 0.656 - 0.6250.625 - 0.934

LightsLights 8 1416 0 4 0 14281428 - 0 4 0 21 0 2525 - 3541
% Lights% Lights 88.9% 98.6% 0% 100% 0% 98.6%98.6% - 0% 100% 0% 100% 0% 100%100% - 99.0%

Single-Unit TrucksSingle-Unit Trucks 1 11 0 0 0 1212 - 0 0 0 0 0 00 - 21
% Single-Unit Trucks% Single-Unit Trucks 11.1% 0.8% 0% 0% 0% 0.8%0.8% - 0% 0% 0% 0% 0% 0%0% - 0.6%

Articulated TrucksArticulated Trucks 0 9 0 0 0 99 - 0 0 0 0 0 00 - 11
% Articulated Trucks% Articulated Trucks 0% 0.6% 0% 0% 0% 0.6%0.6% - 0% 0% 0% 0% 0% 0%0% - 0.3%

BusesBuses 0 0 0 0 0 00 - 0 0 0 0 0 00 - 2
% Buses% Buses 0% 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0% 0%0% - 0.1%

Bicycles on RoadBicycles on Road 0 0 0 0 0 00 - 0 0 0 0 0 00 - 0
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0% 0%0% - 0%

Pedestrians - - - - - - 0 - - - - - - 0
% Pedestrians - - - - - - - - - - - - - 0% -

Bicycles on Crosswalk - - - - - - 0 - - - - - - 1
% Bicycles on Crosswalk - - - - - - - - - - - - - 100% -

*Pedestrians and Bicycles on Crosswalk. BL: Bear left, BR: Bear right, HL: Hard left, HR: Hard right, L: Left, R: Right, T: Thru, U: U-
Turn
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Rochester Road & Glaser Drive - TMCRochester Road & Glaser Drive - TMC
Wed Jun 1, 2022
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957212, Location: 42.590185, -83.129014

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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EB East Long Lake Road & WB to EB X/O West o… - TMCEB East Long Lake Road & WB to EB X/O West o… - TMC
Wed Jun 1, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957211, Location: 42.591905, -83.13221

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

Leg West East North
Direction Eastbound Westbound Southbound
Time L T U AppApp Ped* T R U AppApp Ped* L R U AppApp Ped* IntInt

2022-06-01 7:00AM 0 67 0 6767 0 138 0 31 169169 0 0 0 0 00 0 236236
7:15AM 0 106 0 106106 0 221 0 50 271271 0 0 0 0 00 0 377377
7:30AM 0 110 0 110110 0 249 0 59 308308 0 0 0 0 00 0 418418
7:45AM 0 120 0 120120 0 234 0 41 275275 0 0 0 0 00 0 395395

Hourly Total 0 403 0 403403 0 842 0 181 10231023 0 0 0 0 00 0 14261426
8:00AM 0 120 0 120120 0 298 0 41 339339 0 0 0 0 00 0 459459
8:15AM 0 98 0 9898 0 215 0 34 249249 0 0 0 0 00 0 347347
8:30AM 0 142 0 142142 0 257 0 51 308308 0 0 0 0 00 0 450450
8:45AM 0 105 0 105105 0 225 0 51 276276 0 0 0 0 00 0 381381

Hourly Total 0 465 0 465465 0 995 0 177 11721172 0 0 0 0 00 0 16371637
4:00PM 0 263 0 263263 0 181 0 59 240240 0 0 0 0 00 1 503503
4:15PM 0 264 0 264264 0 146 0 64 210210 0 0 0 0 00 0 474474
4:30PM 0 322 0 322322 0 176 0 58 234234 0 0 0 0 00 0 556556
4:45PM 0 281 0 281281 0 183 0 59 242242 0 0 0 0 00 0 523523

Hourly Total 0 1130 0 11301130 0 686 0 240 926926 0 0 0 0 00 1 20562056
5:00PM 0 317 0 317317 0 168 0 60 228228 0 0 0 0 00 0 545545
5:15PM 0 331 0 331331 0 160 0 76 236236 0 0 0 0 00 2 567567
5:30PM 0 279 0 279279 0 169 0 74 243243 0 0 0 0 00 1 522522
5:45PM 0 285 0 285285 0 184 0 73 257257 0 0 0 0 00 2 542542

Hourly Total 0 1212 0 12121212 0 681 0 283 964964 0 0 0 0 00 5 21762176

TotalTotal 0 3210 0 32103210 0 3204 0 881 40854085 0 0 0 0 00 6 72957295
% Approach% Approach 0% 100% 0% -- - 78.4% 0% 21.6% -- - 0% 0% 0% -- - -

% Total% Total 0% 44.0% 0% 44.0%44.0% - 43.9% 0% 12.1% 56.0%56.0% - 0% 0% 0% 0%0% - -
LightsLights 0 3137 0 31373137 - 3127 0 873 40004000 - 0 0 0 00 - 7137

% Lights% Lights 0% 97.7% 0% 97.7%97.7% - 97.6% 0% 99.1% 97.9%97.9% - 0% 0% 0% -- - 97.8%
Single-Unit TrucksSingle-Unit Trucks 0 42 0 4242 - 43 0 3 4646 - 0 0 0 00 - 88

% Single-Unit Trucks% Single-Unit Trucks 0% 1.3% 0% 1.3%1.3% - 1.3% 0% 0.3% 1.1%1.1% - 0% 0% 0% -- - 1.2%
Articulated TrucksArticulated Trucks 0 14 0 1414 - 12 0 2 1414 - 0 0 0 00 - 28

% Articulated Trucks% Articulated Trucks 0% 0.4% 0% 0.4%0.4% - 0.4% 0% 0.2% 0.3%0.3% - 0% 0% 0% -- - 0.4%
BusesBuses 0 17 0 1717 - 22 0 3 2525 - 0 0 0 00 - 42

% Buses% Buses 0% 0.5% 0% 0.5%0.5% - 0.7% 0% 0.3% 0.6%0.6% - 0% 0% 0% -- - 0.6%
Bicycles on RoadBicycles on Road 0 0 0 00 - 0 0 0 00 - 0 0 0 00 - 0

% Bicycles on Road% Bicycles on Road 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0% 0% 0% -- - 0%
Pedestrians - - - - 0 - - - - 0 - - - - 4

% Pedestrians - - - - - - - - - - - - - - 66.7% -
Bicycles on Crosswalk - - - - 0 - - - - 0 - - - - 2

% Bicycles on Crosswalk - - - - - - - - - - - - - - 33.3% -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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EB East Long Lake Road & WB to EB X/O West o… - TMCEB East Long Lake Road & WB to EB X/O West o… - TMC
Wed Jun 1, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957211, Location: 42.591905, -83.13221

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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EB East Long Lake Road & WB to EB X/O West o… - TMCEB East Long Lake Road & WB to EB X/O West o… - TMC
Wed Jun 1, 2022
AM Peak (7:45 AM - 8:45 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957211, Location: 42.591905, -83.13221

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

Leg West East North
Direction Eastbound Westbound Southbound
Time L T U AppApp Ped* T R U AppApp Ped* L R U AppApp Ped* IntInt

2022-06-01 7:45AM 0 120 0 120120 0 234 0 41 275275 0 0 0 0 00 0 395395
8:00AM 0 120 0 120120 0 298 0 41 339339 0 0 0 0 00 0 459459
8:15AM 0 98 0 9898 0 215 0 34 249249 0 0 0 0 00 0 347347
8:30AM 0 142 0 142142 0 257 0 51 308308 0 0 0 0 00 0 450450

TotalTotal 0 480 0 480480 0 1004 0 167 11711171 0 0 0 0 00 0 16511651
% Approach% Approach 0% 100% 0% -- - 85.7% 0% 14.3% -- - 0% 0% 0% -- - -

% Total% Total 0% 29.1% 0% 29.1%29.1% - 60.8% 0% 10.1% 70.9%70.9% - 0% 0% 0% 0%0% - -
PHFPHF - 0.845 - 0.8450.845 - 0.842 - 0.819 0.8640.864 - - - - -- - 0.899

LightsLights 0 464 0 464464 - 980 0 165 11451145 - 0 0 0 00 - 1609
% Lights% Lights 0% 96.7% 0% 96.7%96.7% - 97.6% 0% 98.8% 97.8%97.8% - 0% 0% 0% -- - 97.5%

Single-Unit TrucksSingle-Unit Trucks 0 7 0 77 - 11 0 1 1212 - 0 0 0 00 - 19
% Single-Unit Trucks% Single-Unit Trucks 0% 1.5% 0% 1.5%1.5% - 1.1% 0% 0.6% 1.0%1.0% - 0% 0% 0% -- - 1.2%

Articulated TrucksArticulated Trucks 0 5 0 55 - 5 0 0 55 - 0 0 0 00 - 10
% Articulated Trucks% Articulated Trucks 0% 1.0% 0% 1.0%1.0% - 0.5% 0% 0% 0.4%0.4% - 0% 0% 0% -- - 0.6%

BusesBuses 0 4 0 44 - 8 0 1 99 - 0 0 0 00 - 13
% Buses% Buses 0% 0.8% 0% 0.8%0.8% - 0.8% 0% 0.6% 0.8%0.8% - 0% 0% 0% -- - 0.8%

Bicycles on RoadBicycles on Road 0 0 0 00 - 0 0 0 00 - 0 0 0 00 - 0
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0% 0% 0% -- - 0%

Pedestrians - - - - 0 - - - - 0 - - - - 0
% Pedestrians - - - - - - - - - - - - - - - -

Bicycles on Crosswalk - - - - 0 - - - - 0 - - - - 0
% Bicycles on Crosswalk - - - - - - - - - - - - - - - -

*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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EB East Long Lake Road & WB to EB X/O West o… - TMCEB East Long Lake Road & WB to EB X/O West o… - TMC
Wed Jun 1, 2022
AM Peak (7:45 AM - 8:45 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957211, Location: 42.591905, -83.13221

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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EB East Long Lake Road & WB to EB X/O West o… - TMCEB East Long Lake Road & WB to EB X/O West o… - TMC
Wed Jun 1, 2022
PM Peak (4:30 PM - 5:30 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957211, Location: 42.591905, -83.13221

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

Leg West East North
Direction Eastbound Westbound Southbound
Time L T U AppApp Ped* T R U AppApp Ped* L R U AppApp Ped* IntInt

2022-06-01 4:30PM 0 322 0 322322 0 176 0 58 234234 0 0 0 0 00 0 556556
4:45PM 0 281 0 281281 0 183 0 59 242242 0 0 0 0 00 0 523523
5:00PM 0 317 0 317317 0 168 0 60 228228 0 0 0 0 00 0 545545
5:15PM 0 331 0 331331 0 160 0 76 236236 0 0 0 0 00 2 567567

TotalTotal 0 1251 0 12511251 0 687 0 253 940940 0 0 0 0 00 2 21912191
% Approach% Approach 0% 100% 0% -- - 73.1% 0% 26.9% -- - 0% 0% 0% -- - -

% Total% Total 0% 57.1% 0% 57.1%57.1% - 31.4% 0% 11.5% 42.9%42.9% - 0% 0% 0% 0%0% - -
PHFPHF - 0.945 - 0.9450.945 - 0.939 - 0.832 0.9710.971 - - - - -- - 0.966

LightsLights 0 1229 0 12291229 - 677 0 250 927927 - 0 0 0 00 - 2156
% Lights% Lights 0% 98.2% 0% 98.2%98.2% - 98.5% 0% 98.8% 98.6%98.6% - 0% 0% 0% -- - 98.4%

Single-Unit TrucksSingle-Unit Trucks 0 17 0 1717 - 8 0 1 99 - 0 0 0 00 - 26
% Single-Unit Trucks% Single-Unit Trucks 0% 1.4% 0% 1.4%1.4% - 1.2% 0% 0.4% 1.0%1.0% - 0% 0% 0% -- - 1.2%

Articulated TrucksArticulated Trucks 0 5 0 55 - 0 0 2 22 - 0 0 0 00 - 7
% Articulated Trucks% Articulated Trucks 0% 0.4% 0% 0.4%0.4% - 0% 0% 0.8% 0.2%0.2% - 0% 0% 0% -- - 0.3%

BusesBuses 0 0 0 00 - 2 0 0 22 - 0 0 0 00 - 2
% Buses% Buses 0% 0% 0% 0%0% - 0.3% 0% 0% 0.2%0.2% - 0% 0% 0% -- - 0.1%

Bicycles on RoadBicycles on Road 0 0 0 00 - 0 0 0 00 - 0 0 0 00 - 0
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0% 0% 0% -- - 0%

Pedestrians - - - - 0 - - - - 0 - - - - 1
% Pedestrians - - - - - - - - - - - - - - 50.0% -

Bicycles on Crosswalk - - - - 0 - - - - 0 - - - - 1
% Bicycles on Crosswalk - - - - - - - - - - - - - - 50.0% -

*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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EB East Long Lake Road & WB to EB X/O West o… - TMCEB East Long Lake Road & WB to EB X/O West o… - TMC
Wed Jun 1, 2022
PM Peak (4:30 PM - 5:30 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957211, Location: 42.591905, -83.13221

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Rochester Road & WB East Long Lake Road - TMCRochester Road & WB East Long Lake Road - TMC
Wed Jun 1, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957209, Location: 42.592164, -83.129104

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

Leg Long Lake Rd Long Lake Rd Rochester Rochester
Direction Eastbound Westbound Northbound Southbound
Time L T R U AppApp Ped* L T R U AppApp Ped* L T R U AppApp Ped* L T R U AppApp Ped* IntInt

2022-06-01 7:00AM 0 0 0 0 00 0 0 127 22 0 149149 0 0 167 1 0 168168 0 0 349 42 0 391391 0 708708
7:15AM 0 0 0 0 00 0 0 222 40 0 262262 0 0 177 0 0 177177 0 0 416 46 0 462462 0 901901
7:30AM 0 0 0 0 00 0 0 229 38 0 267267 0 0 202 0 0 202202 0 0 447 69 0 516516 0 985985
7:45AM 0 0 0 0 00 0 0 220 47 0 267267 0 0 261 0 0 261261 0 0 406 61 0 467467 0 995995

Hourly Total 0 0 0 0 00 0 0 798 147 0 945945 0 0 807 1 0 808808 0 0 1618 218 0 18361836 0 35893589
8:00AM 0 0 0 0 00 0 0 295 48 0 343343 0 0 205 0 0 205205 0 0 360 40 0 400400 0 948948
8:15AM 0 0 0 0 00 0 0 197 32 0 229229 0 0 231 0 0 231231 0 0 428 52 0 480480 0 940940
8:30AM 0 0 0 0 00 1 0 255 50 0 305305 1 0 195 0 0 195195 0 0 359 54 0 413413 0 913913
8:45AM 0 0 0 0 00 0 0 223 39 0 262262 0 0 234 0 0 234234 0 0 353 45 0 398398 1 894894

Hourly Total 0 0 0 0 00 1 0 970 169 0 11391139 1 0 865 0 0 865865 0 0 1500 191 0 16911691 1 36953695
4:00PM 0 0 0 0 00 1 0 183 56 0 239239 0 0 321 0 0 321321 0 0 257 45 0 302302 0 862862
4:15PM 0 0 0 0 00 0 0 140 42 0 182182 0 0 371 0 0 371371 0 0 372 48 0 420420 0 973973
4:30PM 0 0 0 0 00 0 0 178 73 0 251251 0 0 362 0 0 362362 0 0 314 41 0 355355 0 968968
4:45PM 0 0 0 0 00 0 0 164 50 0 214214 0 0 396 0 0 396396 0 0 318 58 0 376376 0 986986

Hourly Total 0 0 0 0 00 1 0 665 221 0 886886 0 0 1450 0 0 14501450 0 0 1261 192 0 14531453 0 37893789
5:00PM 0 0 0 0 00 0 0 158 60 0 218218 0 0 361 0 0 361361 0 0 283 66 0 349349 0 928928
5:15PM 0 0 0 0 00 1 0 152 65 0 217217 0 0 405 0 0 405405 0 0 293 60 0 353353 0 975975
5:30PM 0 0 0 0 00 1 0 174 53 0 227227 0 1 419 0 0 420420 0 0 319 58 0 377377 0 10241024
5:45PM 0 0 0 0 00 2 0 177 50 0 227227 0 0 321 0 0 321321 0 0 306 61 0 367367 0 915915

Hourly Total 0 0 0 0 00 4 0 661 228 0 889889 0 1 1506 0 0 15071507 0 0 1201 245 0 14461446 0 38423842

TotalTotal 0 0 0 0 00 6 0 3094 765 0 38593859 1 1 4628 1 0 46304630 0 0 5580 846 0 64266426 1 1491514915
% Approach% Approach 0% 0% 0% 0% -- - 0% 80.2% 19.8% 0% -- - 0% 100.0% 0% 0% -- - 0% 86.8% 13.2% 0% -- - -

% Total% Total 0% 0% 0% 0% 0%0% - 0% 20.7% 5.1% 0% 25.9%25.9% - 0% 31.0% 0% 0% 31.0%31.0% - 0% 37.4% 5.7% 0% 43.1%43.1% - -
LightsLights 0 0 0 0 00 - 0 3030 747 0 37773777 - 1 4516 1 0 45184518 - 0 5500 831 0 63316331 - 14626

% Lights% Lights 0% 0% 0% 0% -- - 0% 97.9% 97.6% 0% 97.9%97.9% - 100% 97.6% 100% 0% 97.6%97.6% - 0% 98.6% 98.2% 0% 98.5%98.5% - 98.1%
Single-Unit TrucksSingle-Unit Trucks 0 0 0 0 00 - 0 36 10 0 4646 - 0 64 0 0 6464 - 0 47 9 0 5656 - 166

% Single-Unit Trucks% Single-Unit Trucks 0% 0% 0% 0% -- - 0% 1.2% 1.3% 0% 1.2%1.2% - 0% 1.4% 0% 0% 1.4%1.4% - 0% 0.8% 1.1% 0% 0.9%0.9% - 1.1%
Articulated TrucksArticulated Trucks 0 0 0 0 00 - 0 8 4 0 1212 - 0 37 0 0 3737 - 0 26 2 0 2828 - 77

% Articulated Trucks% Articulated Trucks 0% 0% 0% 0% -- - 0% 0.3% 0.5% 0% 0.3%0.3% - 0% 0.8% 0% 0% 0.8%0.8% - 0% 0.5% 0.2% 0% 0.4%0.4% - 0.5%
BusesBuses 0 0 0 0 00 - 0 20 4 0 2424 - 0 9 0 0 99 - 0 7 4 0 1111 - 44

% Buses% Buses 0% 0% 0% 0% -- - 0% 0.6% 0.5% 0% 0.6%0.6% - 0% 0.2% 0% 0% 0.2%0.2% - 0% 0.1% 0.5% 0% 0.2%0.2% - 0.3%
Bicycles on RoadBicycles on Road 0 0 0 0 00 - 0 0 0 0 00 - 0 2 0 0 22 - 0 0 0 0 00 - 2

% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% -- - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0%
Pedestrians - - - - - 2 - - - - - 0 - - - - - 0 - - - - - 1

% Pedestrians - - - - - 33.3% - - - - - 0% - - - - - - - - - - - 100% -
Bicycles on Crosswalk - - - - - 4 - - - - - 1 - - - - - 0 - - - - - 0

% Bicycles on Crosswalk - - - - - 66.7% - - - - - 100% - - - - - - - - - - - 0% -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Road & WB East Long Lake Road - TMCRochester Road & WB East Long Lake Road - TMC
Wed Jun 1, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957209, Location: 42.592164, -83.129104

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Rochester Road & WB East Long Lake Road - TMCRochester Road & WB East Long Lake Road - TMC
Wed Jun 1, 2022
AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957209, Location: 42.592164, -83.129104

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

Leg Long Lake Rd Long Lake Rd Rochester Rochester
Direction Eastbound Westbound Northbound Southbound
Time L T R U AppApp Ped* L T R U AppApp Ped* L T R U AppApp Ped* L T R U AppApp Ped* IntInt

2022-06-01 7:30AM 0 0 0 0 00 0 0 229 38 0 267267 0 0 202 0 0 202202 0 0 447 69 0 516516 0 985985
7:45AM 0 0 0 0 00 0 0 220 47 0 267267 0 0 261 0 0 261261 0 0 406 61 0 467467 0 995995
8:00AM 0 0 0 0 00 0 0 295 48 0 343343 0 0 205 0 0 205205 0 0 360 40 0 400400 0 948948
8:15AM 0 0 0 0 00 0 0 197 32 0 229229 0 0 231 0 0 231231 0 0 428 52 0 480480 0 940940

TotalTotal 0 0 0 0 00 0 0 941 165 0 11061106 0 0 899 0 0 899899 0 0 1641 222 0 18631863 0 38683868
% Approach% Approach 0% 0% 0% 0% -- - 0% 85.1% 14.9% 0% -- - 0% 100% 0% 0% -- - 0% 88.1% 11.9% 0% -- - -

% Total% Total 0% 0% 0% 0% 0%0% - 0% 24.3% 4.3% 0% 28.6%28.6% - 0% 23.2% 0% 0% 23.2%23.2% - 0% 42.4% 5.7% 0% 48.2%48.2% - -
PHFPHF - - - - -- - - 0.797 0.859 - 0.8060.806 - - 0.861 - - 0.8610.861 - - 0.918 0.804 - 0.9030.903 - 0.972

LightsLights 0 0 0 0 00 - 0 923 160 0 10831083 - 0 852 0 0 852852 - 0 1620 219 0 18391839 - 3774
% Lights% Lights 0% 0% 0% 0% -- - 0% 98.1% 97.0% 0% 97.9%97.9% - 0% 94.8% 0% 0% 94.8%94.8% - 0% 98.7% 98.6% 0% 98.7%98.7% - 97.6%

Single-Unit TrucksSingle-Unit Trucks 0 0 0 0 00 - 0 8 2 0 1010 - 0 27 0 0 2727 - 0 12 1 0 1313 - 50
% Single-Unit Trucks% Single-Unit Trucks 0% 0% 0% 0% -- - 0% 0.9% 1.2% 0% 0.9%0.9% - 0% 3.0% 0% 0% 3.0%3.0% - 0% 0.7% 0.5% 0% 0.7%0.7% - 1.3%

Articulated TrucksArticulated Trucks 0 0 0 0 00 - 0 2 2 0 44 - 0 14 0 0 1414 - 0 7 1 0 88 - 26
% Articulated Trucks% Articulated Trucks 0% 0% 0% 0% -- - 0% 0.2% 1.2% 0% 0.4%0.4% - 0% 1.6% 0% 0% 1.6%1.6% - 0% 0.4% 0.5% 0% 0.4%0.4% - 0.7%

BusesBuses 0 0 0 0 00 - 0 8 1 0 99 - 0 6 0 0 66 - 0 2 1 0 33 - 18
% Buses% Buses 0% 0% 0% 0% -- - 0% 0.9% 0.6% 0% 0.8%0.8% - 0% 0.7% 0% 0% 0.7%0.7% - 0% 0.1% 0.5% 0% 0.2%0.2% - 0.5%

Bicycles on RoadBicycles on Road 0 0 0 0 00 - 0 0 0 0 00 - 0 0 0 0 00 - 0 0 0 0 00 - 0
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% -- - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0%

Pedestrians - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0
% Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -

Bicycles on Crosswalk - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0
% Bicycles on Crosswalk - - - - - - - - - - - - - - - - - - - - - - - - -

*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Road & WB East Long Lake Road - TMCRochester Road & WB East Long Lake Road - TMC
Wed Jun 1, 2022
AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957209, Location: 42.592164, -83.129104

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Rochester Road & WB East Long Lake Road - TMCRochester Road & WB East Long Lake Road - TMC
Wed Jun 1, 2022
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957209, Location: 42.592164, -83.129104

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

Leg Long Lake Rd Long Lake Rd Rochester Rochester
Direction Eastbound Westbound Northbound Southbound
Time L T R U AppApp Ped* L T R U AppApp Ped* L T R U AppApp Ped* L T R U AppApp Ped* IntInt

2022-06-01 4:45PM 0 0 0 0 00 0 0 164 50 0 214214 0 0 396 0 0 396396 0 0 318 58 0 376376 0 986986
5:00PM 0 0 0 0 00 0 0 158 60 0 218218 0 0 361 0 0 361361 0 0 283 66 0 349349 0 928928
5:15PM 0 0 0 0 00 1 0 152 65 0 217217 0 0 405 0 0 405405 0 0 293 60 0 353353 0 975975
5:30PM 0 0 0 0 00 1 0 174 53 0 227227 0 1 419 0 0 420420 0 0 319 58 0 377377 0 10241024

TotalTotal 0 0 0 0 00 2 0 648 228 0 876876 0 1 1581 0 0 15821582 0 0 1213 242 0 14551455 0 39133913
% Approach% Approach 0% 0% 0% 0% -- - 0% 74.0% 26.0% 0% -- - 0.1% 99.9% 0% 0% -- - 0% 83.4% 16.6% 0% -- - -

% Total% Total 0% 0% 0% 0% 0%0% - 0% 16.6% 5.8% 0% 22.4%22.4% - 0% 40.4% 0% 0% 40.4%40.4% - 0% 31.0% 6.2% 0% 37.2%37.2% - -
PHFPHF - - - - -- - - 0.931 0.877 - 0.9650.965 - 0.250 0.943 - - 0.9420.942 - - 0.951 0.917 - 0.9650.965 - 0.955

LightsLights 0 0 0 0 00 - 0 640 225 0 865865 - 1 1569 0 0 15701570 - 0 1196 238 0 14341434 - 3869
% Lights% Lights 0% 0% 0% 0% -- - 0% 98.8% 98.7% 0% 98.7%98.7% - 100% 99.2% 0% 0% 99.2%99.2% - 0% 98.6% 98.3% 0% 98.6%98.6% - 98.9%

Single-Unit TrucksSingle-Unit Trucks 0 0 0 0 00 - 0 6 3 0 99 - 0 9 0 0 99 - 0 12 4 0 1616 - 34
% Single-Unit Trucks% Single-Unit Trucks 0% 0% 0% 0% -- - 0% 0.9% 1.3% 0% 1.0%1.0% - 0% 0.6% 0% 0% 0.6%0.6% - 0% 1.0% 1.7% 0% 1.1%1.1% - 0.9%

Articulated TrucksArticulated Trucks 0 0 0 0 00 - 0 0 0 0 00 - 0 2 0 0 22 - 0 5 0 0 55 - 7
% Articulated Trucks% Articulated Trucks 0% 0% 0% 0% -- - 0% 0% 0% 0% 0%0% - 0% 0.1% 0% 0% 0.1%0.1% - 0% 0.4% 0% 0% 0.3%0.3% - 0.2%

BusesBuses 0 0 0 0 00 - 0 2 0 0 22 - 0 1 0 0 11 - 0 0 0 0 00 - 3
% Buses% Buses 0% 0% 0% 0% -- - 0% 0.3% 0% 0% 0.2%0.2% - 0% 0.1% 0% 0% 0.1%0.1% - 0% 0% 0% 0% 0%0% - 0.1%

Bicycles on RoadBicycles on Road 0 0 0 0 00 - 0 0 0 0 00 - 0 0 0 0 00 - 0 0 0 0 00 - 0
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% -- - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0% 0% 0% 0% 0%0% - 0%

Pedestrians - - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0
% Pedestrians - - - - - 0% - - - - - - - - - - - - - - - - - - -

Bicycles on Crosswalk - - - - - 2 - - - - - 0 - - - - - 0 - - - - - 0
% Bicycles on Crosswalk - - - - - 100% - - - - - - - - - - - - - - - - - - -

*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Road & WB East Long Lake Road - TMCRochester Road & WB East Long Lake Road - TMC
Wed Jun 1, 2022
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957209, Location: 42.592164, -83.129104

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

[N] Rochester

[E
] L

on
g 

La
ke

 R
d

[S] Rochester

[W
] L

on
g 

La
ke

 R
d

Total: 3264

Total: 2795

To
ta

l: 
87

6

To
ta

l: 
89

1

Out: 1809

Out: 1213

Ou
t: 

0

Ou
t: 

89
1

In: 1455

In: 1582

In
: 8

76

In
: 0

  1
21

3

   648
  1

58
1

   
24

2

   228

   
  1

1
1

6 of 6



Rochester Road & EB East Long Lake Road - TMCRochester Road & EB East Long Lake Road - TMC
Wed Jun 1, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957210, Location: 42.591947, -83.129089

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

Leg Long Lake Long Lake Rochester Rochester
Direction Eastbound Westbound Northbound Southbound
Time L T R U AppApp Ped* AppApp Ped* T R U AppApp Ped* L T U AppApp Ped* IntInt

2022-06-01 7:00AM 0 55 42 1 9898 0 00 1 173 34 0 207207 0 0 346 0 346346 0 651651
7:15AM 0 91 60 3 154154 0 00 0 190 46 0 236236 0 0 403 0 403403 0 793793
7:30AM 0 91 70 3 164164 1 00 0 212 45 0 257257 0 0 432 0 432432 0 853853
7:45AM 0 104 53 3 160160 0 00 0 258 69 0 327327 0 0 395 0 395395 0 882882

Hourly Total 0 341 225 10 576576 1 00 1 833 194 0 10271027 0 0 1576 0 15761576 0 31793179
8:00AM 0 109 58 3 170170 0 00 0 207 44 0 251251 1 0 354 0 354354 0 775775
8:15AM 0 90 36 3 129129 0 00 0 236 45 0 281281 0 0 426 0 426426 0 836836
8:30AM 0 136 53 4 193193 0 00 1 195 56 0 251251 1 0 347 0 347347 0 791791
8:45AM 0 98 47 2 147147 0 00 0 238 47 0 285285 0 0 351 0 351351 0 783783

Hourly Total 0 433 194 12 639639 0 00 1 876 192 0 10681068 2 0 1478 0 14781478 0 31853185
4:00PM 0 260 64 2 326326 0 00 0 321 94 0 415415 1 0 249 0 249249 0 990990
4:15PM 0 256 61 3 320320 0 00 0 380 120 0 500500 0 0 348 0 348348 0 11681168
4:30PM 0 331 59 10 400400 0 00 0 360 112 0 472472 0 0 304 0 304304 0 11761176
4:45PM 0 296 52 8 356356 0 00 0 394 119 0 513513 0 0 312 0 312312 0 11811181

Hourly Total 0 1143 236 23 14021402 0 00 0 1455 445 0 19001900 1 0 1213 0 12131213 0 45154515
5:00PM 0 292 58 13 363363 0 00 0 358 113 0 471471 0 0 283 0 283283 1 11171117
5:15PM 0 334 64 15 413413 0 00 0 393 114 1 508508 1 0 294 0 294294 0 12151215
5:30PM 0 276 56 13 345345 0 00 0 432 125 0 557557 0 0 327 0 327327 0 12291229
5:45PM 0 292 66 11 369369 0 00 0 325 86 0 411411 1 0 288 0 288288 0 10681068

Hourly Total 0 1194 244 52 14901490 0 00 0 1508 438 1 19471947 2 0 1192 0 11921192 1 46294629

TotalTotal 0 3111 899 97 41074107 1 00 2 4672 1269 1 59425942 5 0 5459 0 54595459 1 1550815508
% Approach% Approach 0% 75.7% 21.9% 2.4% -- - -- - 78.6% 21.4% 0% -- - 0% 100% 0% -- - -

% Total% Total 0% 20.1% 5.8% 0.6% 26.5%26.5% - 0%0% - 30.1% 8.2% 0% 38.3%38.3% - 0% 35.2% 0% 35.2%35.2% - -
LightsLights 0 3058 870 96 40244024 - 00 - 4552 1245 1 57985798 - 0 5385 0 53855385 - 15207

% Lights% Lights 0% 98.3% 96.8% 99.0% 98.0%98.0% - -- - 97.4% 98.1% 100% 97.6%97.6% - 0% 98.6% 0% 98.6%98.6% - 98.1%
Single-Unit TrucksSingle-Unit Trucks 0 40 12 0 5252 - 00 - 71 10 0 8181 - 0 38 0 3838 - 171

% Single-Unit Trucks% Single-Unit Trucks 0% 1.3% 1.3% 0% 1.3%1.3% - -- - 1.5% 0.8% 0% 1.4%1.4% - 0% 0.7% 0% 0.7%0.7% - 1.1%
Articulated TrucksArticulated Trucks 0 6 6 0 1212 - 00 - 42 5 0 4747 - 0 30 0 3030 - 89

% Articulated Trucks% Articulated Trucks 0% 0.2% 0.7% 0% 0.3%0.3% - -- - 0.9% 0.4% 0% 0.8%0.8% - 0% 0.5% 0% 0.5%0.5% - 0.6%
BusesBuses 0 7 11 1 1919 - 00 - 7 9 0 1616 - 0 6 0 66 - 41

% Buses% Buses 0% 0.2% 1.2% 1.0% 0.5%0.5% - -- - 0.1% 0.7% 0% 0.3%0.3% - 0% 0.1% 0% 0.1%0.1% - 0.3%
Bicycles on RoadBicycles on Road 0 0 0 0 00 - 00 - 0 0 0 00 - 0 0 0 00 - 0

% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% 0%0% - -- - 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0%
Pedestrians - - - - - 1 - 0 - - - - 0 - - - - 1

% Pedestrians - - - - - 100% - 0% - - - - 0% - - - - 100% -
Bicycles on Crosswalk - - - - - 0 - 2 - - - - 5 - - - - 0

% Bicycles on Crosswalk - - - - - 0% - 100% - - - - 100% - - - - 0% -
*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn

1 of 6



Rochester Road & EB East Long Lake Road - TMCRochester Road & EB East Long Lake Road - TMC
Wed Jun 1, 2022
Full Length (7 AM-9 AM, 4 PM-6 PM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957210, Location: 42.591947, -83.129089

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Rochester Road & EB East Long Lake Road - TMCRochester Road & EB East Long Lake Road - TMC
Wed Jun 1, 2022
AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957210, Location: 42.591947, -83.129089

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

Leg Long Lake Long Lake Rochester Rochester
Direction Eastbound Westbound Northbound Southbound
Time L T R U AppApp Ped* AppApp Ped* T R U AppApp Ped* L T U AppApp Ped* IntInt

2022-06-01 7:30AM 0 91 70 3 164164 1 00 0 212 45 0 257257 0 0 432 0 432432 0 853853
7:45AM 0 104 53 3 160160 0 00 0 258 69 0 327327 0 0 395 0 395395 0 882882
8:00AM 0 109 58 3 170170 0 00 0 207 44 0 251251 1 0 354 0 354354 0 775775
8:15AM 0 90 36 3 129129 0 00 0 236 45 0 281281 0 0 426 0 426426 0 836836

TotalTotal 0 394 217 12 623623 1 00 0 913 203 0 11161116 1 0 1607 0 16071607 0 33463346
% Approach% Approach 0% 63.2% 34.8% 1.9% -- - -- - 81.8% 18.2% 0% -- - 0% 100% 0% -- - -

% Total% Total 0% 11.8% 6.5% 0.4% 18.6%18.6% - 0%0% - 27.3% 6.1% 0% 33.4%33.4% - 0% 48.0% 0% 48.0%48.0% - -
PHFPHF - 0.904 0.775 1.000 0.9160.916 - -- - 0.885 0.736 - 0.8530.853 - - 0.930 - 0.9300.930 - 0.948

LightsLights 0 386 209 11 606606 - 00 - 866 197 0 10631063 - 0 1582 0 15821582 - 3251
% Lights% Lights 0% 98.0% 96.3% 91.7% 97.3%97.3% - -- - 94.9% 97.0% 0% 95.3%95.3% - 0% 98.4% 0% 98.4%98.4% - 97.2%

Single-Unit TrucksSingle-Unit Trucks 0 5 3 0 88 - 00 - 25 1 0 2626 - 0 13 0 1313 - 47
% Single-Unit Trucks% Single-Unit Trucks 0% 1.3% 1.4% 0% 1.3%1.3% - -- - 2.7% 0.5% 0% 2.3%2.3% - 0% 0.8% 0% 0.8%0.8% - 1.4%

Articulated TrucksArticulated Trucks 0 2 2 0 44 - 00 - 17 1 0 1818 - 0 10 0 1010 - 32
% Articulated Trucks% Articulated Trucks 0% 0.5% 0.9% 0% 0.6%0.6% - -- - 1.9% 0.5% 0% 1.6%1.6% - 0% 0.6% 0% 0.6%0.6% - 1.0%

BusesBuses 0 1 3 1 55 - 00 - 5 4 0 99 - 0 2 0 22 - 16
% Buses% Buses 0% 0.3% 1.4% 8.3% 0.8%0.8% - -- - 0.5% 2.0% 0% 0.8%0.8% - 0% 0.1% 0% 0.1%0.1% - 0.5%

Bicycles on RoadBicycles on Road 0 0 0 0 00 - 00 - 0 0 0 00 - 0 0 0 00 - 0
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% 0%0% - -- - 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0%

Pedestrians - - - - - 1 - 0 - - - - 0 - - - - 0
% Pedestrians - - - - - 100% - - - - - - 0% - - - - - -

Bicycles on Crosswalk - - - - - 0 - 0 - - - - 1 - - - - 0
% Bicycles on Crosswalk - - - - - 0% - - - - - - 100% - - - - - -

*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn

3 of 6



Rochester Road & EB East Long Lake Road - TMCRochester Road & EB East Long Lake Road - TMC
Wed Jun 1, 2022
AM Peak (7:30 AM - 8:30 AM)
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957210, Location: 42.591947, -83.129089

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Rochester Road & EB East Long Lake Road - TMCRochester Road & EB East Long Lake Road - TMC
Wed Jun 1, 2022
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957210, Location: 42.591947, -83.129089

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

Leg Long Lake Long Lake Rochester Rochester
Direction Eastbound Westbound Northbound Southbound
Time L T R U AppApp Ped* AppApp Ped* T R U AppApp Ped* L T U AppApp Ped* IntInt

2022-06-01 4:45PM 0 296 52 8 356356 0 00 0 394 119 0 513513 0 0 312 0 312312 0 11811181
5:00PM 0 292 58 13 363363 0 00 0 358 113 0 471471 0 0 283 0 283283 1 11171117
5:15PM 0 334 64 15 413413 0 00 0 393 114 1 508508 1 0 294 0 294294 0 12151215
5:30PM 0 276 56 13 345345 0 00 0 432 125 0 557557 0 0 327 0 327327 0 12291229

TotalTotal 0 1198 230 49 14771477 0 00 0 1577 471 1 20492049 1 0 1216 0 12161216 1 47424742
% Approach% Approach 0% 81.1% 15.6% 3.3% -- - -- - 77.0% 23.0% 0% -- - 0% 100% 0% -- - -

% Total% Total 0% 25.3% 4.9% 1.0% 31.1%31.1% - 0%0% - 33.3% 9.9% 0% 43.2%43.2% - 0% 25.6% 0% 25.6%25.6% - -
PHFPHF - 0.897 0.898 0.817 0.8940.894 - -- - 0.913 0.942 0.250 0.9200.920 - - 0.930 - 0.9300.930 - 0.965

LightsLights 0 1182 222 49 14531453 - 00 - 1566 470 1 20372037 - 0 1207 0 12071207 - 4697
% Lights% Lights 0% 98.7% 96.5% 100% 98.4%98.4% - -- - 99.3% 99.8% 100% 99.4%99.4% - 0% 99.3% 0% 99.3%99.3% - 99.1%

Single-Unit TrucksSingle-Unit Trucks 0 16 5 0 2121 - 00 - 9 1 0 1010 - 0 4 0 44 - 35
% Single-Unit Trucks% Single-Unit Trucks 0% 1.3% 2.2% 0% 1.4%1.4% - -- - 0.6% 0.2% 0% 0.5%0.5% - 0% 0.3% 0% 0.3%0.3% - 0.7%

Articulated TrucksArticulated Trucks 0 0 3 0 33 - 00 - 2 0 0 22 - 0 5 0 55 - 10
% Articulated Trucks% Articulated Trucks 0% 0% 1.3% 0% 0.2%0.2% - -- - 0.1% 0% 0% 0.1%0.1% - 0% 0.4% 0% 0.4%0.4% - 0.2%

BusesBuses 0 0 0 0 00 - 00 - 0 0 0 00 - 0 0 0 00 - 0
% Buses% Buses 0% 0% 0% 0% 0%0% - -- - 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0%

Bicycles on RoadBicycles on Road 0 0 0 0 00 - 00 - 0 0 0 00 - 0 0 0 00 - 0
% Bicycles on Road% Bicycles on Road 0% 0% 0% 0% 0%0% - -- - 0% 0% 0% 0%0% - 0% 0% 0% 0%0% - 0%

Pedestrians - - - - - 0 - 0 - - - - 0 - - - - 1
% Pedestrians - - - - - - - - - - - - 0% - - - - 100% -

Bicycles on Crosswalk - - - - - 0 - 0 - - - - 1 - - - - 0
% Bicycles on Crosswalk - - - - - - - - - - - - 100% - - - - 0% -

*Pedestrians and Bicycles on Crosswalk. L: Left, R: Right, T: Thru, U: U-Turn
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Rochester Road & EB East Long Lake Road - TMCRochester Road & EB East Long Lake Road - TMC
Wed Jun 1, 2022
PM Peak (4:45 PM - 5:45 PM) - Overall Peak Hour
All Classes (Lights, Single-Unit Trucks, Articulated Trucks, Buses,
Pedestrians, Bicycles on Road, Bicycles on Crosswalk)
All Movements
ID: 957210, Location: 42.591947, -83.129089

Provided by: Gewalt Hamilton Associates Inc.
625 Forest Edge Drive, Vernon Hills, IL, 60061, US
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Level of Service Criteria for Stop Sign Controlled Intersections 

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

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

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

LEVEL OF SERVICE AVERAGE CONTROL DELAY 
(sec/veh) 

A < 10 

B > 10 and < 15

C > 15 and < 25

D > 25 and < 35

E > 35 and < 50

F > 50

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

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

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

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

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



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 TWSC Existing

10: Rochester Rd. & Glaser Dr. AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

Intersection

Int Delay, s/veh 1.8

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

Lane Configurations
Traffic Vol, veh/h 0 0 28 4 0 2 7 1384 6 2 1924 3
Future Vol, veh/h 0 0 28 4 0 2 7 1384 6 2 1924 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 - - - 500 - - 500 - 450
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 83 83 83 60 60 60 83 83 83 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0 5 5 5 2 2 2
Mvmt Flow 0 0 34 7 0 3 8 1667 7 2 2091 3
 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All - - 1046 2737 3785 837 2094 0 0 1674 0 0
          Stage 1 - - - 1687 1687 - - - - - - -
          Stage 2 - - - 1050 2098 - - - - - - -
Critical Hdwy - - 6.9 7.5 6.5 6.9 4.2 - - 4.14 - -
Critical Hdwy Stg 1 - - - 6.5 5.5 - - - - - - -
Critical Hdwy Stg 2 - - - 6.5 5.5 - - - - - - -
Follow-up Hdwy - - 3.3 3.5 4 3.3 2.25 - - 2.22 - -
Pot Cap-1 Maneuver 0 0 *288 *10 *0 314 *423 - - 379 - -
          Stage 1 0 0 - *100 *151 - - - - - - -
          Stage 2 0 0 - *272 *238 - - - - - - -
Platoon blocked, % 1 1 1 1 - - - -
Mov Cap-1 Maneuver - - *288 *8 *0 314 *423 - - 379 - -
Mov Cap-2 Maneuver - - - *8 *0 - - - - - - -
          Stage 1 - - - *98 *148 - - - - - - -
          Stage 2 - - - *239 *237 - - - - - - -
 

Approach EB WB NB SB

HCM Control Delay, s 19.2 $ 605 0.1 0
HCM LOS C F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) * 423 - - 288 12 379 - -
HCM Lane V/C Ratio 0.02 - - 0.117 0.833 0.006 - -
HCM Control Delay (s) 13.7 - - 19.2 $ 605 14.6 - -
HCM Lane LOS B - - C F B - -
HCM 95th %tile Q(veh) 0.1 - - 0.4 1.8 0 - -

Notes

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



HCM Signalized Intersection Capacity Analysis Existing

20: Rochester Rd. & EB Long Lake Rd. AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

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

Lane Configurations
Traffic Volume (vph) 0 524 288 0 0 0 0 1133 253 0 1641 0
Future Volume (vph) 0 524 288 0 0 0 0 1133 253 0 1641 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.7 6.7 9.8 9.8 6.8
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3689 1650 3619 1619 3762
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3689 1650 3619 1619 3762

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.85 0.85 0.85 0.90 0.90 0.90
Adj. Flow (vph) 0 570 313 0 0 0 0 1333 298 0 1823 0
RTOR Reduction (vph) 0 0 37 0 0 0 0 0 92 0 0 0
Lane Group Flow (vph) 0 570 276 0 0 0 0 1333 206 0 1823 0
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 5% 5% 5% 1% 1% 1%

Turn Type NA Perm NA Perm NA
Protected Phases 4 2 6
Permitted Phases 4 2
Actuated Green, G (s) 48.3 48.3 55.2 55.2 58.2
Effective Green, g (s) 48.3 48.3 55.2 55.2 58.2
Actuated g/C Ratio 0.40 0.40 0.46 0.46 0.49
Clearance Time (s) 6.7 6.7 9.8 9.8 6.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1484 664 1664 744 1824
v/s Ratio Prot 0.15 0.37 c0.48
v/s Ratio Perm c0.17 0.13
v/c Ratio 0.38 0.42 0.80 0.28 1.00
Uniform Delay, d1 25.3 25.7 27.7 20.1 30.9
Progression Factor 0.67 0.60 1.00 1.00 0.04
Incremental Delay, d2 0.2 0.4 4.2 0.9 6.2
Delay (s) 17.2 15.8 31.9 21.0 7.5
Level of Service B B C C A
Approach Delay (s) 16.7 0.0 29.9 7.5
Approach LOS B A C A

Intersection Summary

HCM 2000 Control Delay 17.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 91.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing

25: Rochester Rd. & WB Long Lake Rd. AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

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

Lane Configurations
Traffic Volume (vph) 0 0 0 0 1308 229 0 1133 0 0 1641 222
Future Volume (vph) 0 0 0 0 1308 229 0 1133 0 0 1641 222
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.7 6.7 6.8 9.8 9.8
Lane Util. Factor 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3725 1667 3619 3762 1683
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3725 1667 3619 3762 1683

Peak-hour factor, PHF 0.92 0.92 0.92 0.81 0.81 0.81 0.85 0.85 0.85 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 0 1615 283 0 1333 0 0 1823 247
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 0 0 0 18
Lane Group Flow (vph) 0 0 0 0 1615 246 0 1333 0 0 1823 229
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 1% 1% 1%

Turn Type NA Perm NA NA Perm
Protected Phases 8 6 2
Permitted Phases 8 2
Actuated Green, G (s) 48.3 48.3 58.2 55.2 55.2
Effective Green, g (s) 48.3 48.3 58.2 55.2 55.2
Actuated g/C Ratio 0.40 0.40 0.49 0.46 0.46
Clearance Time (s) 6.7 6.7 6.8 9.8 9.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1499 670 1755 1730 774
v/s Ratio Prot c0.43 0.37 c0.48
v/s Ratio Perm 0.15 0.14
v/c Ratio 1.08 0.37 0.76 1.05 0.30
Uniform Delay, d1 35.9 25.1 25.2 32.4 20.2
Progression Factor 1.00 1.00 0.00 1.00 1.00
Incremental Delay, d2 47.2 0.3 1.8 37.4 1.0
Delay (s) 83.0 25.5 1.8 69.8 21.2
Level of Service F C A E C
Approach Delay (s) 0.0 74.4 1.8 64.0
Approach LOS A E A E

Intersection Summary

HCM 2000 Control Delay 52.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 91.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing

30: EB Long Lake Rd. & WB-to-EB X/O, W. of Rochester Rd AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (vph) 0 594 0 0 218 0
Future Volume (vph) 0 594 0 0 218 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 5.6 5.4
Lane Util. Factor 0.95 1.00
Frt 1.00 1.00
Flt Protected 1.00 0.95
Satd. Flow (prot) 3689 1863
Flt Permitted 1.00 0.95
Satd. Flow (perm) 3689 1863

Peak-hour factor, PHF 0.84 0.84 0.92 0.92 0.86 0.86
Adj. Flow (vph) 0 707 0 0 253 0
RTOR Reduction (vph) 0 0 0 0 76 0
Lane Group Flow (vph) 0 707 0 0 177 0
Heavy Vehicles (%) 3% 3% 2% 2% 2% 2%

Turn Type NA Prot
Protected Phases 2 4
Permitted Phases
Actuated Green, G (s) 54.4 54.6
Effective Green, g (s) 54.4 54.6
Actuated g/C Ratio 0.45 0.46
Clearance Time (s) 5.6 5.4
Vehicle Extension (s) 0.2 0.2

Lane Grp Cap (vph) 1672 847
v/s Ratio Prot c0.19 c0.09
v/s Ratio Perm
v/c Ratio 0.42 0.21
Uniform Delay, d1 22.2 19.7
Progression Factor 1.00 1.87
Incremental Delay, d2 0.8 0.2
Delay (s) 23.0 36.9
Level of Service C D
Approach Delay (s) 23.0 0.0 36.9
Approach LOS C A D

Intersection Summary

HCM 2000 Control Delay 26.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 6th TWSC Existing

40: Site Drive & Long Lake Rd. AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

Intersection

Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 594 0 0 1312 0 0
Future Vol, veh/h 594 0 0 1312 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 150 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 646 0 0 1426 0 0
 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 646 0 1359 323
          Stage 1 - - - - 646 -
          Stage 2 - - - - 713 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 935 - 140 673
          Stage 1 - - - - 484 -
          Stage 2 - - - - 447 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 935 - 140 673
Mov Cap-2 Maneuver - - - - 276 -
          Stage 1 - - - - 484 -
          Stage 2 - - - - 447 -
 

Approach EB WB NB

HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) - - - 935 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) - - - 0 -



HCM 6th TWSC Existing

10: Rochester Rd. & Glaser Dr. PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
06/14/2022

Intersection

Int Delay, s/veh 23

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

Lane Configurations
Traffic Vol, veh/h 0 0 21 5 0 18 14 2055 9 9 1436 4
Future Vol, veh/h 0 0 21 5 0 18 14 2055 9 9 1436 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 - - - 500 - - 500 - 450
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 63 63 63 60 60 60 93 93 93 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0 1 1 1 1 1 1
Mvmt Flow 0 0 33 8 0 30 15 2210 10 9 1512 4
 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All - - 756 3019 3779 1110 1516 0 0 2220 0 0
          Stage 1 - - - 2245 2245 - - - - - - -
          Stage 2 - - - 774 1534 - - - - - - -
Critical Hdwy - - 6.9 7.5 6.5 6.9 4.12 - - 4.12 - -
Critical Hdwy Stg 1 - - - 6.5 5.5 - - - - - - -
Critical Hdwy Stg 2 - - - 6.5 5.5 - - - - - - -
Follow-up Hdwy - - 3.3 3.5 4 3.3 2.21 - - 2.21 - -
Pot Cap-1 Maneuver 0 0 *493 *~ 3 *0 207 *738 - - 235 - -
          Stage 1 0 0 - *44 *79 - - - - - - -
          Stage 2 0 0 - *465 *407 - - - - - - -
Platoon blocked, % 1 1 1 1 - - - -
Mov Cap-1 Maneuver - - *493 *~ 2 *0 207 *738 - - 235 - -
Mov Cap-2 Maneuver - - - *~ 2 *0 - - - - - - -
          Stage 1 - - - *43 *77 - - - - - - -
          Stage 2 - - - *417 *392 - - - - - - -
 

Approach EB WB NB SB

HCM Control Delay, s 12.8 $ 2280.5 0.1 0.1
HCM LOS B F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) * 738 - - 493 9 235 - -
HCM Lane V/C Ratio 0.02 - - 0.068 4.259 0.04 - -
HCM Control Delay (s) 10 - - 12.8$ 2280.5 21 - -
HCM Lane LOS A - - B F C - -
HCM 95th %tile Q(veh) 0.1 - - 0.2 6 0.1 - -

Notes

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



HCM Signalized Intersection Capacity Analysis Existing

20: Rochester Rd. & EB Long Lake Rd. PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
06/14/2022

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

Lane Configurations
Traffic Volume (vph) 0 1269 235 0 0 0 0 1596 477 0 1214 0
Future Volume (vph) 0 1269 235 0 0 0 0 1596 477 0 1214 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.7 6.7 9.8 9.8 6.8
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3725 1667 3762 1683 3762
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3725 1667 3762 1683 3762

Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.95 0.95
Adj. Flow (vph) 0 1426 264 0 0 0 0 1735 518 0 1278 0
RTOR Reduction (vph) 0 0 38 0 0 0 0 0 18 0 0 0
Lane Group Flow (vph) 0 1426 226 0 0 0 0 1735 500 0 1278 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 1% 1% 1%

Turn Type NA Perm NA Perm NA
Protected Phases 4 2 6
Permitted Phases 4 2
Actuated Green, G (s) 46.3 46.3 57.2 57.2 60.2
Effective Green, g (s) 46.3 46.3 57.2 57.2 60.2
Actuated g/C Ratio 0.39 0.39 0.48 0.48 0.50
Clearance Time (s) 6.7 6.7 9.8 9.8 6.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1437 643 1793 802 1887
v/s Ratio Prot c0.38 c0.46 0.34
v/s Ratio Perm 0.14 0.30
v/c Ratio 0.99 0.35 0.97 0.62 0.68
Uniform Delay, d1 36.7 26.2 30.5 23.4 22.6
Progression Factor 0.62 0.57 1.00 1.00 0.00
Incremental Delay, d2 19.3 0.3 14.9 3.6 1.4
Delay (s) 42.1 15.3 45.4 27.0 1.4
Level of Service D B D C A
Approach Delay (s) 37.9 0.0 41.1 1.4
Approach LOS D A D A

Intersection Summary

HCM 2000 Control Delay 30.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing

25: Rochester Rd. & WB Long Lake Rd. PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
06/14/2022

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

Lane Configurations
Traffic Volume (vph) 0 0 0 0 684 228 0 1596 0 0 1214 256
Future Volume (vph) 0 0 0 0 684 228 0 1596 0 0 1214 256
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.7 6.7 6.8 9.8 9.8
Lane Util. Factor 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3762 1683 3762 3762 1683
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3762 1683 3762 3762 1683

Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.92 0.92 0.92 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 0 720 240 0 1735 0 0 1278 269
RTOR Reduction (vph) 0 0 0 0 0 38 0 0 0 0 0 48
Lane Group Flow (vph) 0 0 0 0 720 202 0 1735 0 0 1278 221
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Turn Type NA Perm NA NA Perm
Protected Phases 8 6 2
Permitted Phases 8 2
Actuated Green, G (s) 46.3 46.3 60.2 57.2 57.2
Effective Green, g (s) 46.3 46.3 60.2 57.2 57.2
Actuated g/C Ratio 0.39 0.39 0.50 0.48 0.48
Clearance Time (s) 6.7 6.7 6.8 9.8 9.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1451 649 1887 1793 802
v/s Ratio Prot c0.19 c0.46 0.34
v/s Ratio Perm 0.12 0.13
v/c Ratio 0.50 0.31 0.92 0.71 0.28
Uniform Delay, d1 28.0 25.7 27.7 24.9 18.9
Progression Factor 1.00 1.00 0.02 1.00 1.00
Incremental Delay, d2 0.3 0.3 2.9 2.4 0.9
Delay (s) 28.3 26.0 3.6 27.3 19.8
Level of Service C C A C B
Approach Delay (s) 0.0 27.7 3.6 26.0
Approach LOS A C A C

Intersection Summary

HCM 2000 Control Delay 17.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 89.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing

30: EB Long Lake Rd. & WB-to-EB X/O, W. of Rochester Rd PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
06/14/2022

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (vph) 0 1251 0 0 253 0
Future Volume (vph) 0 1251 0 0 253 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 5.6 5.4
Lane Util. Factor 0.95 1.00
Frt 1.00 1.00
Flt Protected 1.00 0.95
Satd. Flow (prot) 3725 1881
Flt Permitted 1.00 0.95
Satd. Flow (perm) 3725 1881

Peak-hour factor, PHF 0.94 0.94 0.92 0.92 0.95 0.95
Adj. Flow (vph) 0 1331 0 0 266 0
RTOR Reduction (vph) 0 0 0 0 19 0
Lane Group Flow (vph) 0 1331 0 0 247 0
Heavy Vehicles (%) 2% 2% 2% 2% 1% 1%

Turn Type NA Prot
Protected Phases 2 3
Permitted Phases
Actuated Green, G (s) 61.4 47.6
Effective Green, g (s) 61.4 47.6
Actuated g/C Ratio 0.51 0.40
Clearance Time (s) 5.6 5.4
Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 1905 746
v/s Ratio Prot c0.36 c0.13
v/s Ratio Perm
v/c Ratio 0.70 0.33
Uniform Delay, d1 22.3 25.1
Progression Factor 1.00 1.36
Incremental Delay, d2 2.2 1.1
Delay (s) 24.4 35.2
Level of Service C D
Approach Delay (s) 24.4 0.0 35.2
Approach LOS C A D

Intersection Summary

HCM 2000 Control Delay 26.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 58.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 6th TWSC Existing

40: Site Drive & Long Lake Rd. PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
06/14/2022

Intersection

Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 1251 0 0 687 0 0
Future Vol, veh/h 1251 0 0 687 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 150 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 95 95 92 92
Heavy Vehicles, % 3 3 2 2 2 2
Mvmt Flow 1331 0 0 723 0 0
 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 1331 0 1693 666
          Stage 1 - - - - 1331 -
          Stage 2 - - - - 362 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 514 - 84 402
          Stage 1 - - - - 211 -
          Stage 2 - - - - 675 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 514 - 84 402
Mov Cap-2 Maneuver - - - - 172 -
          Stage 1 - - - - 211 -
          Stage 2 - - - - 675 -
 

Approach EB WB NB

HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) - - - 514 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) - - - 0 -



HCM 6th TWSC Background

10: Rochester Rd. & Glaser Dr. AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 11 Report
F&V 06/14/2022

Intersection

Int Delay, s/veh 3.3

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

Lane Configurations
Traffic Vol, veh/h 0 0 29 4 0 2 7 1419 6 2 1973 3
Future Vol, veh/h 0 0 29 4 0 2 7 1419 6 2 1973 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 - - - 500 - - 500 - 450
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 83 83 83 60 60 60 83 83 83 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0 5 5 5 2 2 2
Mvmt Flow 0 0 35 7 0 3 8 1710 7 2 2145 3
 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All - - 1073 2807 3882 859 2148 0 0 1717 0 0
          Stage 1 - - - 1730 1730 - - - - - - -
          Stage 2 - - - 1077 2152 - - - - - - -
Critical Hdwy - - 6.9 7.5 6.5 6.9 4.2 - - 4.14 - -
Critical Hdwy Stg 1 - - - 6.5 5.5 - - - - - - -
Critical Hdwy Stg 2 - - - 6.5 5.5 - - - - - - -
Follow-up Hdwy - - 3.3 3.5 4 3.3 2.25 - - 2.22 - -
Pot Cap-1 Maneuver 0 0 *262 *~ 6 *0 304 *385 - - 365 - -
          Stage 1 0 0 - *94 *144 - - - - - - -
          Stage 2 0 0 - *248 *217 - - - - - - -
Platoon blocked, % 1 1 1 1 - - - -
Mov Cap-1 Maneuver - - *262 *~ 5 *0 304 *385 - - 365 - -
Mov Cap-2 Maneuver - - - *~ 5 *0 - - - - - - -
          Stage 1 - - - *92 *141 - - - - - - -
          Stage 2 - - - *213 *216 - - - - - - -
 

Approach EB WB NB SB

HCM Control Delay, s 20.8 $ 1198.7 0.1 0
HCM LOS C F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) * 385 - - 262 7 365 - -
HCM Lane V/C Ratio 0.022 - - 0.133 1.429 0.006 - -
HCM Control Delay (s) 14.6 - - 20.8$ 1198.7 14.9 - -
HCM Lane LOS B - - C F B - -
HCM 95th %tile Q(veh) 0.1 - - 0.5 2.1 0 - -

Notes

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



HCM Signalized Intersection Capacity Analysis Background

20: Rochester Rd. & EB Long Lake Rd. AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 11 Report
F&V 06/14/2022

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

Lane Configurations
Traffic Volume (vph) 0 538 295 0 0 0 0 1162 259 0 1683 0
Future Volume (vph) 0 538 295 0 0 0 0 1162 259 0 1683 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.7 6.7 9.8 9.8 6.8
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3689 1650 3619 1619 3762
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3689 1650 3619 1619 3762

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.85 0.85 0.85 0.90 0.90 0.90
Adj. Flow (vph) 0 585 321 0 0 0 0 1367 305 0 1870 0
RTOR Reduction (vph) 0 0 37 0 0 0 0 0 87 0 0 0
Lane Group Flow (vph) 0 585 284 0 0 0 0 1367 218 0 1870 0
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 5% 5% 5% 1% 1% 1%

Turn Type NA Perm NA Perm NA
Protected Phases 4 2 6
Permitted Phases 4 2
Actuated Green, G (s) 48.3 48.3 55.2 55.2 58.2
Effective Green, g (s) 48.3 48.3 55.2 55.2 58.2
Actuated g/C Ratio 0.40 0.40 0.46 0.46 0.49
Clearance Time (s) 6.7 6.7 9.8 9.8 6.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1484 664 1664 744 1824
v/s Ratio Prot 0.16 0.38 c0.50
v/s Ratio Perm c0.17 0.13
v/c Ratio 0.39 0.43 0.82 0.29 1.03
Uniform Delay, d1 25.5 25.9 28.1 20.2 30.9
Progression Factor 0.67 0.60 1.00 1.00 0.04
Incremental Delay, d2 0.2 0.4 4.7 1.0 14.2
Delay (s) 17.3 15.9 32.8 21.2 15.6
Level of Service B B C C B
Approach Delay (s) 16.8 0.0 30.7 15.6
Approach LOS B A C B

Intersection Summary

HCM 2000 Control Delay 21.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background

25: Rochester Rd. & WB Long Lake Rd. AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 11 Report
F&V 06/14/2022

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

Lane Configurations
Traffic Volume (vph) 0 0 0 0 1341 235 0 1162 0 0 1683 228
Future Volume (vph) 0 0 0 0 1341 235 0 1162 0 0 1683 228
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.7 6.7 6.8 9.8 9.8
Lane Util. Factor 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3725 1667 3619 3762 1683
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3725 1667 3619 3762 1683

Peak-hour factor, PHF 0.92 0.92 0.92 0.81 0.81 0.81 0.85 0.85 0.85 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 0 1656 290 0 1367 0 0 1870 253
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 0 0 0 18
Lane Group Flow (vph) 0 0 0 0 1656 253 0 1367 0 0 1870 235
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 1% 1% 1%

Turn Type NA Perm NA NA Perm
Protected Phases 8 6 2
Permitted Phases 8 2
Actuated Green, G (s) 48.3 48.3 58.2 55.2 55.2
Effective Green, g (s) 48.3 48.3 58.2 55.2 55.2
Actuated g/C Ratio 0.40 0.40 0.49 0.46 0.46
Clearance Time (s) 6.7 6.7 6.8 9.8 9.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1499 670 1755 1730 774
v/s Ratio Prot c0.44 0.38 c0.50
v/s Ratio Perm 0.15 0.14
v/c Ratio 1.10 0.38 0.78 1.08 0.30
Uniform Delay, d1 35.9 25.3 25.6 32.4 20.3
Progression Factor 1.00 1.00 0.00 1.00 1.00
Incremental Delay, d2 57.5 0.4 1.9 47.1 1.0
Delay (s) 93.4 25.6 1.9 79.5 21.3
Level of Service F C A E C
Approach Delay (s) 0.0 83.3 1.9 72.6
Approach LOS A F A E

Intersection Summary

HCM 2000 Control Delay 58.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background

30: EB Long Lake Rd. & WB-to-EB X/O, W. of Rochester Rd AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 11 Report
F&V 06/14/2022

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (vph) 0 609 0 0 224 0
Future Volume (vph) 0 609 0 0 224 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 5.6 5.4
Lane Util. Factor 0.95 1.00
Frt 1.00 1.00
Flt Protected 1.00 0.95
Satd. Flow (prot) 3689 1863
Flt Permitted 1.00 0.95
Satd. Flow (perm) 3689 1863

Peak-hour factor, PHF 0.84 0.84 0.92 0.92 0.86 0.86
Adj. Flow (vph) 0 725 0 0 260 0
RTOR Reduction (vph) 0 0 0 0 72 0
Lane Group Flow (vph) 0 725 0 0 188 0
Heavy Vehicles (%) 3% 3% 2% 2% 2% 2%

Turn Type NA Prot
Protected Phases 2 4
Permitted Phases
Actuated Green, G (s) 54.4 54.6
Effective Green, g (s) 54.4 54.6
Actuated g/C Ratio 0.45 0.46
Clearance Time (s) 5.6 5.4
Vehicle Extension (s) 0.2 0.2

Lane Grp Cap (vph) 1672 847
v/s Ratio Prot c0.20 c0.10
v/s Ratio Perm
v/c Ratio 0.43 0.22
Uniform Delay, d1 22.3 19.8
Progression Factor 1.00 1.74
Incremental Delay, d2 0.8 0.1
Delay (s) 23.1 34.6
Level of Service C C
Approach Delay (s) 23.1 0.0 34.6
Approach LOS C A C

Intersection Summary

HCM 2000 Control Delay 26.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 6th TWSC Background

40: Site Drive & Long Lake Rd. AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 11 Report
F&V 06/14/2022

Intersection

Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 609 0 0 1345 0 0
Future Vol, veh/h 609 0 0 1345 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 150 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 86 86 92 92
Heavy Vehicles, % 3 3 2 2 2 2
Mvmt Flow 725 0 0 1564 0 0
 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 725 0 1507 363
          Stage 1 - - - - 725 -
          Stage 2 - - - - 782 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 874 - 112 634
          Stage 1 - - - - 440 -
          Stage 2 - - - - 411 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 874 - 112 634
Mov Cap-2 Maneuver - - - - 245 -
          Stage 1 - - - - 440 -
          Stage 2 - - - - 411 -
 

Approach EB WB NB

HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) - - - 874 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) - - - 0 -



HCM 6th TWSC Background

10: Rochester Rd. & Glaser Dr. PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

Intersection

Int Delay, s/veh 22.5

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

Lane Configurations
Traffic Vol, veh/h 0 0 22 5 0 18 14 2107 9 9 1473 4
Future Vol, veh/h 0 0 22 5 0 18 14 2107 9 9 1473 4
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 - - - 500 - - 500 - 450
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 63 63 63 60 60 60 93 93 93 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0 1 1 1 1 1 1
Mvmt Flow 0 0 35 8 0 30 15 2266 10 9 1551 4
 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All - - 776 3095 3874 1138 1555 0 0 2276 0 0
          Stage 1 - - - 2301 2301 - - - - - - -
          Stage 2 - - - 794 1573 - - - - - - -
Critical Hdwy - - 6.9 7.5 6.5 6.9 4.12 - - 4.12 - -
Critical Hdwy Stg 1 - - - 6.5 5.5 - - - - - - -
Critical Hdwy Stg 2 - - - 6.5 5.5 - - - - - - -
Follow-up Hdwy - - 3.3 3.5 4 3.3 2.21 - - 2.21 - -
Pot Cap-1 Maneuver 0 0 *468 *~ 2 *0 198 *699 - - 224 - -
          Stage 1 0 0 - *40 *74 - - - - - - -
          Stage 2 0 0 - *441 *386 - - - - - - -
Platoon blocked, % 1 1 1 1 - - - -
Mov Cap-1 Maneuver - - *468 *~ 2 *0 198 *699 - - 224 - -
Mov Cap-2 Maneuver - - - *~ 2 *0 - - - - - - -
          Stage 1 - - - *39 *72 - - - - - - -
          Stage 2 - - - *392 *371 - - - - - - -
 

Approach EB WB NB SB

HCM Control Delay, s 13.3 $ 2280.5 0.1 0.1
HCM LOS B F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) * 699 - - 468 9 224 - -
HCM Lane V/C Ratio 0.022 - - 0.075 4.259 0.042 - -
HCM Control Delay (s) 10.3 - - 13.3$ 2280.5 21.8 - -
HCM Lane LOS B - - B F C - -
HCM 95th %tile Q(veh) 0.1 - - 0.2 6 0.1 - -

Notes

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



HCM Signalized Intersection Capacity Analysis Background

20: Rochester Rd. & EB Long Lake Rd. PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

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

Lane Configurations
Traffic Volume (vph) 0 1301 241 0 0 0 0 1636 489 0 1245 0
Future Volume (vph) 0 1301 241 0 0 0 0 1636 489 0 1245 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.7 6.7 9.8 9.8 6.8
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3725 1667 3762 1683 3762
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3725 1667 3762 1683 3762

Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.95 0.95
Adj. Flow (vph) 0 1462 271 0 0 0 0 1778 532 0 1311 0
RTOR Reduction (vph) 0 0 38 0 0 0 0 0 18 0 0 0
Lane Group Flow (vph) 0 1462 233 0 0 0 0 1778 514 0 1311 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 1% 1% 1%

Turn Type NA Perm NA Perm NA
Protected Phases 4 2 6
Permitted Phases 4 2
Actuated Green, G (s) 46.3 46.3 57.2 57.2 60.2
Effective Green, g (s) 46.3 46.3 57.2 57.2 60.2
Actuated g/C Ratio 0.39 0.39 0.48 0.48 0.50
Clearance Time (s) 6.7 6.7 9.8 9.8 6.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1437 643 1793 802 1887
v/s Ratio Prot c0.39 c0.47 0.35
v/s Ratio Perm 0.14 0.31
v/c Ratio 1.02 0.36 0.99 0.64 0.69
Uniform Delay, d1 36.9 26.3 31.2 23.7 22.9
Progression Factor 0.63 0.59 1.00 1.00 0.00
Incremental Delay, d2 25.5 0.3 19.4 3.9 1.4
Delay (s) 48.6 15.7 50.5 27.6 1.4
Level of Service D B D C A
Approach Delay (s) 43.4 0.0 45.2 1.4
Approach LOS D A D A

Intersection Summary

HCM 2000 Control Delay 33.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 90.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background

25: Rochester Rd. & WB Long Lake Rd. PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

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

Lane Configurations
Traffic Volume (vph) 0 0 0 0 701 234 0 1636 0 0 1245 262
Future Volume (vph) 0 0 0 0 701 234 0 1636 0 0 1245 262
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.7 6.7 6.8 9.8 9.8
Lane Util. Factor 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3762 1683 3762 3762 1683
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3762 1683 3762 3762 1683

Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.92 0.92 0.92 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 0 738 246 0 1778 0 0 1311 276
RTOR Reduction (vph) 0 0 0 0 0 38 0 0 0 0 0 45
Lane Group Flow (vph) 0 0 0 0 738 208 0 1778 0 0 1311 231
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Turn Type NA Perm NA NA Perm
Protected Phases 8 6 2
Permitted Phases 8 2
Actuated Green, G (s) 46.3 46.3 60.2 57.2 57.2
Effective Green, g (s) 46.3 46.3 60.2 57.2 57.2
Actuated g/C Ratio 0.39 0.39 0.50 0.48 0.48
Clearance Time (s) 6.7 6.7 6.8 9.8 9.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1451 649 1887 1793 802
v/s Ratio Prot c0.20 c0.47 0.35
v/s Ratio Perm 0.12 0.14
v/c Ratio 0.51 0.32 0.94 0.73 0.29
Uniform Delay, d1 28.2 25.8 28.3 25.2 19.0
Progression Factor 1.00 1.00 0.03 1.00 1.00
Incremental Delay, d2 0.3 0.3 3.3 2.7 0.9
Delay (s) 28.4 26.1 4.2 27.9 20.0
Level of Service C C A C B
Approach Delay (s) 0.0 27.9 4.2 26.5
Approach LOS A C A C

Intersection Summary

HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 90.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background

30: EB Long Lake Rd. & WB-to-EB X/O, W. of Rochester Rd PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (vph) 0 1283 0 0 259 0
Future Volume (vph) 0 1283 0 0 259 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 5.6 5.4
Lane Util. Factor 0.95 1.00
Frt 1.00 1.00
Flt Protected 1.00 0.95
Satd. Flow (prot) 3725 1881
Flt Permitted 1.00 0.95
Satd. Flow (perm) 3725 1881

Peak-hour factor, PHF 0.94 0.94 0.92 0.92 0.95 0.95
Adj. Flow (vph) 0 1365 0 0 273 0
RTOR Reduction (vph) 0 0 0 0 17 0
Lane Group Flow (vph) 0 1365 0 0 256 0
Heavy Vehicles (%) 2% 2% 2% 2% 1% 1%

Turn Type NA Prot
Protected Phases 2 3
Permitted Phases
Actuated Green, G (s) 61.4 47.6
Effective Green, g (s) 61.4 47.6
Actuated g/C Ratio 0.51 0.40
Clearance Time (s) 5.6 5.4
Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 1905 746
v/s Ratio Prot c0.37 c0.14
v/s Ratio Perm
v/c Ratio 0.72 0.34
Uniform Delay, d1 22.6 25.3
Progression Factor 1.00 1.34
Incremental Delay, d2 2.3 1.1
Delay (s) 24.9 35.0
Level of Service C C
Approach Delay (s) 24.9 0.0 35.0
Approach LOS C A C

Intersection Summary

HCM 2000 Control Delay 26.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 6th TWSC Background

40: Site Drive & Long Lake Rd. PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

Intersection

Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 1283 0 0 704 0 0
Future Vol, veh/h 1283 0 0 704 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 150 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 95 95 92 92
Heavy Vehicles, % 3 3 2 2 2 2
Mvmt Flow 1365 0 0 741 0 0
 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 1365 0 1736 683
          Stage 1 - - - - 1365 -
          Stage 2 - - - - 371 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 499 - 79 392
          Stage 1 - - - - 202 -
          Stage 2 - - - - 668 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 499 - 79 392
Mov Cap-2 Maneuver - - - - 165 -
          Stage 1 - - - - 202 -
          Stage 2 - - - - 668 -
 

Approach EB WB NB

HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) - - - 499 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) - - - 0 -



HCM 6th TWSC Future

10: Rochester Rd. & Glaser Dr. AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 11 Report
F&V 06/14/2022

Intersection

Int Delay, s/veh 4.1

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

Lane Configurations
Traffic Vol, veh/h 0 0 51 4 0 2 16 1419 6 2 1973 7
Future Vol, veh/h 0 0 51 4 0 2 16 1419 6 2 1973 7
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 - - - 500 - - 500 - 450
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 83 83 83 60 60 60 83 83 83 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0 5 5 5 2 2 2
Mvmt Flow 0 0 61 7 0 3 19 1710 7 2 2145 8
 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All - - 1073 2829 3909 859 2153 0 0 1717 0 0
          Stage 1 - - - 1752 1752 - - - - - - -
          Stage 2 - - - 1077 2157 - - - - - - -
Critical Hdwy - - 6.9 7.5 6.5 6.9 4.2 - - 4.14 - -
Critical Hdwy Stg 1 - - - 6.5 5.5 - - - - - - -
Critical Hdwy Stg 2 - - - 6.5 5.5 - - - - - - -
Follow-up Hdwy - - 3.3 3.5 4 3.3 2.25 - - 2.22 - -
Pot Cap-1 Maneuver 0 0 *262 *~ 5 *0 304 *385 - - 365 - -
          Stage 1 0 0 - *91 *141 - - - - - - -
          Stage 2 0 0 - *248 *217 - - - - - - -
Platoon blocked, % 1 1 1 1 - - - -
Mov Cap-1 Maneuver - - *262 *~ 4 *0 304 *385 - - 365 - -
Mov Cap-2 Maneuver - - - *~ 4 *0 - - - - - - -
          Stage 1 - - - *87 *134 - - - - - - -
          Stage 2 - - - *188 *216 - - - - - - -
 

Approach EB WB NB SB

HCM Control Delay, s 22.9 $ 1442.4 0.2 0
HCM LOS C F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) * 385 - - 262 6 365 - -
HCM Lane V/C Ratio 0.05 - - 0.235 1.667 0.006 - -
HCM Control Delay (s) 14.8 - - 22.9$ 1442.4 14.9 - -
HCM Lane LOS B - - C F B - -
HCM 95th %tile Q(veh) 0.2 - - 0.9 2.2 0 - -

Notes

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



HCM Signalized Intersection Capacity Analysis Future

20: Rochester Rd. & EB Long Lake Rd. AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 11 Report
F&V 06/14/2022

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

Lane Configurations
Traffic Volume (vph) 0 557 297 0 0 0 0 1162 259 0 1685 0
Future Volume (vph) 0 557 297 0 0 0 0 1162 259 0 1685 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.7 6.7 9.8 9.8 6.8
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3689 1650 3619 1619 3762
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3689 1650 3619 1619 3762

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.85 0.85 0.85 0.90 0.90 0.90
Adj. Flow (vph) 0 605 323 0 0 0 0 1367 305 0 1872 0
RTOR Reduction (vph) 0 0 37 0 0 0 0 0 82 0 0 0
Lane Group Flow (vph) 0 605 286 0 0 0 0 1367 223 0 1872 0
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 5% 5% 5% 1% 1% 1%

Turn Type NA Perm NA Perm NA
Protected Phases 4 2 6
Permitted Phases 4 2
Actuated Green, G (s) 48.3 48.3 55.2 55.2 58.2
Effective Green, g (s) 48.3 48.3 55.2 55.2 58.2
Actuated g/C Ratio 0.40 0.40 0.46 0.46 0.49
Clearance Time (s) 6.7 6.7 9.8 9.8 6.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1484 664 1664 744 1824
v/s Ratio Prot 0.16 0.38 c0.50
v/s Ratio Perm c0.17 0.14
v/c Ratio 0.41 0.43 0.82 0.30 1.03
Uniform Delay, d1 25.6 25.9 28.1 20.3 30.9
Progression Factor 0.66 0.59 1.00 1.00 0.04
Incremental Delay, d2 0.2 0.4 4.7 1.0 14.6
Delay (s) 17.2 15.7 32.8 21.3 16.0
Level of Service B B C C B
Approach Delay (s) 16.7 0.0 30.7 16.0
Approach LOS B A C B

Intersection Summary

HCM 2000 Control Delay 21.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 93.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future

25: Rochester Rd. & WB Long Lake Rd. AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 11 Report
F&V 06/14/2022

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

Lane Configurations
Traffic Volume (vph) 0 0 0 0 1344 248 0 1162 0 0 1685 231
Future Volume (vph) 0 0 0 0 1344 248 0 1162 0 0 1685 231
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.7 6.7 6.8 9.8 9.8
Lane Util. Factor 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3725 1667 3619 3762 1683
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3725 1667 3619 3762 1683

Peak-hour factor, PHF 0.92 0.92 0.92 0.81 0.81 0.81 0.85 0.85 0.85 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 0 1659 306 0 1367 0 0 1872 257
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 0 0 0 18
Lane Group Flow (vph) 0 0 0 0 1659 269 0 1367 0 0 1872 239
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 5% 5% 5% 1% 1% 1%

Turn Type NA Perm NA NA Perm
Protected Phases 8 6 2
Permitted Phases 8 2
Actuated Green, G (s) 48.3 48.3 58.2 55.2 55.2
Effective Green, g (s) 48.3 48.3 58.2 55.2 55.2
Actuated g/C Ratio 0.40 0.40 0.49 0.46 0.46
Clearance Time (s) 6.7 6.7 6.8 9.8 9.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1499 670 1755 1730 774
v/s Ratio Prot c0.45 0.38 c0.50
v/s Ratio Perm 0.16 0.14
v/c Ratio 1.11 0.40 0.78 1.08 0.31
Uniform Delay, d1 35.9 25.5 25.6 32.4 20.4
Progression Factor 1.00 1.00 0.00 1.00 1.00
Incremental Delay, d2 58.3 0.4 1.9 47.6 1.0
Delay (s) 94.1 25.9 1.9 80.0 21.4
Level of Service F C A E C
Approach Delay (s) 0.0 83.5 1.9 72.9
Approach LOS A F A E

Intersection Summary

HCM 2000 Control Delay 59.0 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 93.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future

30: EB Long Lake Rd. & WB-to-EB X/O, W. of Rochester Rd AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 11 Report
F&V 06/14/2022

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (vph) 0 629 0 0 225 0
Future Volume (vph) 0 629 0 0 225 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 5.6 5.4
Lane Util. Factor 0.95 1.00
Frt 1.00 1.00
Flt Protected 1.00 0.95
Satd. Flow (prot) 3689 1863
Flt Permitted 1.00 0.95
Satd. Flow (perm) 3689 1863

Peak-hour factor, PHF 0.84 0.84 0.92 0.92 0.86 0.86
Adj. Flow (vph) 0 749 0 0 262 0
RTOR Reduction (vph) 0 0 0 0 67 0
Lane Group Flow (vph) 0 749 0 0 195 0
Heavy Vehicles (%) 3% 3% 2% 2% 2% 2%

Turn Type NA Prot
Protected Phases 2 4
Permitted Phases
Actuated Green, G (s) 54.4 54.6
Effective Green, g (s) 54.4 54.6
Actuated g/C Ratio 0.45 0.46
Clearance Time (s) 5.6 5.4
Vehicle Extension (s) 0.2 0.2

Lane Grp Cap (vph) 1672 847
v/s Ratio Prot c0.20 c0.10
v/s Ratio Perm
v/c Ratio 0.45 0.23
Uniform Delay, d1 22.5 19.9
Progression Factor 1.00 1.65
Incremental Delay, d2 0.9 0.1
Delay (s) 23.4 32.9
Level of Service C C
Approach Delay (s) 23.4 0.0 32.9
Approach LOS C A C

Intersection Summary

HCM 2000 Control Delay 25.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 6th TWSC Future

40: Site Drive & Long Lake Rd. AM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 11 Report
F&V 06/14/2022

Intersection

Int Delay, s/veh 0.2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 609 6 5 1345 12 20
Future Vol, veh/h 609 6 5 1345 12 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 150 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 86 86 92 92
Heavy Vehicles, % 3 3 2 2 2 2
Mvmt Flow 725 7 6 1564 13 22
 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 732 0 1523 366
          Stage 1 - - - - 729 -
          Stage 2 - - - - 794 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 868 - 109 631
          Stage 1 - - - - 438 -
          Stage 2 - - - - 406 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 868 - 108 631
Mov Cap-2 Maneuver - - - - 241 -
          Stage 1 - - - - 438 -
          Stage 2 - - - - 403 -
 

Approach EB WB NB

HCM Control Delay, s 0 0 15
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 393 - - 868 -
HCM Lane V/C Ratio 0.089 - - 0.007 -
HCM Control Delay (s) 15 - - 9.2 -
HCM Lane LOS C - - A -
HCM 95th %tile Q(veh) 0.3 - - 0 -



HCM 6th TWSC Future

10: Rochester Rd. & Glaser Dr. PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

Intersection

Int Delay, s/veh 42.7

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

Lane Configurations
Traffic Vol, veh/h 0 0 36 5 0 18 28 2107 9 9 1473 13
Future Vol, veh/h 0 0 36 5 0 18 28 2107 9 9 1473 13
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 - - - 500 - - 500 - 450
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 63 63 63 60 60 60 93 93 93 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0 1 1 1 1 1 1
Mvmt Flow 0 0 57 8 0 30 30 2266 10 9 1551 14
 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All - - 776 3125 3914 1138 1565 0 0 2276 0 0
          Stage 1 - - - 2331 2331 - - - - - - -
          Stage 2 - - - 794 1583 - - - - - - -
Critical Hdwy - - 6.9 7.5 6.5 6.9 4.12 - - 4.12 - -
Critical Hdwy Stg 1 - - - 6.5 5.5 - - - - - - -
Critical Hdwy Stg 2 - - - 6.5 5.5 - - - - - - -
Follow-up Hdwy - - 3.3 3.5 4 3.3 2.21 - - 2.21 - -
Pot Cap-1 Maneuver 0 0 *468 *~ 2 *0 198 *699 - - 224 - -
          Stage 1 0 0 - *39 *72 - - - - - - -
          Stage 2 0 0 - *441 *386 - - - - - - -
Platoon blocked, % 1 1 1 1 - - - -
Mov Cap-1 Maneuver - - *468 *~ 1 *0 198 *699 - - 224 - -
Mov Cap-2 Maneuver - - - *~ 1 *0 - - - - - - -
          Stage 1 - - - *37 *69 - - - - - - -
          Stage 2 - - - *372 *371 - - - - - - -
 

Approach EB WB NB SB

HCM Control Delay, s 13.8 $ 4400.8 0.1 0.1
HCM LOS B F
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) * 699 - - 468 5 224 - -
HCM Lane V/C Ratio 0.043 - - 0.122 7.667 0.042 - -
HCM Control Delay (s) 10.4 - - 13.8$ 4400.8 21.8 - -
HCM Lane LOS B - - B F C - -
HCM 95th %tile Q(veh) 0.1 - - 0.4 6.4 0.1 - -

Notes

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



HCM Signalized Intersection Capacity Analysis Future

20: Rochester Rd. & EB Long Lake Rd. PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

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

Lane Configurations
Traffic Volume (vph) 0 1317 243 0 0 0 0 1636 489 0 1252 0
Future Volume (vph) 0 1317 243 0 0 0 0 1636 489 0 1252 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.7 6.7 9.8 9.8 6.8
Lane Util. Factor 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3725 1667 3762 1683 3762
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3725 1667 3762 1683 3762

Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.95 0.95
Adj. Flow (vph) 0 1480 273 0 0 0 0 1778 532 0 1318 0
RTOR Reduction (vph) 0 0 38 0 0 0 0 0 18 0 0 0
Lane Group Flow (vph) 0 1480 235 0 0 0 0 1778 514 0 1318 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 1% 1% 1%

Turn Type NA Perm NA Perm NA
Protected Phases 4 2 6
Permitted Phases 4 2
Actuated Green, G (s) 46.3 46.3 57.2 57.2 60.2
Effective Green, g (s) 46.3 46.3 57.2 57.2 60.2
Actuated g/C Ratio 0.39 0.39 0.48 0.48 0.50
Clearance Time (s) 6.7 6.7 9.8 9.8 6.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1437 643 1793 802 1887
v/s Ratio Prot c0.40 c0.47 0.35
v/s Ratio Perm 0.14 0.31
v/c Ratio 1.03 0.37 0.99 0.64 0.70
Uniform Delay, d1 36.9 26.3 31.2 23.7 22.9
Progression Factor 0.63 0.59 1.00 1.00 0.00
Incremental Delay, d2 29.0 0.3 19.4 3.9 1.4
Delay (s) 52.2 15.9 50.5 27.6 1.5
Level of Service D B D C A
Approach Delay (s) 46.5 0.0 45.2 1.5
Approach LOS D A D A

Intersection Summary

HCM 2000 Control Delay 34.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future

25: Rochester Rd. & WB Long Lake Rd. PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

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

Lane Configurations
Traffic Volume (vph) 0 0 0 0 710 244 0 1636 0 0 1252 269
Future Volume (vph) 0 0 0 0 710 244 0 1636 0 0 1252 269
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.7 6.7 6.8 9.8 9.8
Lane Util. Factor 0.95 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3762 1683 3762 3762 1683
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3762 1683 3762 3762 1683

Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.92 0.92 0.92 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 0 747 257 0 1778 0 0 1318 283
RTOR Reduction (vph) 0 0 0 0 0 38 0 0 0 0 0 43
Lane Group Flow (vph) 0 0 0 0 747 219 0 1778 0 0 1318 240
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Turn Type NA Perm NA NA Perm
Protected Phases 8 6 2
Permitted Phases 8 2
Actuated Green, G (s) 46.3 46.3 60.2 57.2 57.2
Effective Green, g (s) 46.3 46.3 60.2 57.2 57.2
Actuated g/C Ratio 0.39 0.39 0.50 0.48 0.48
Clearance Time (s) 6.7 6.7 6.8 9.8 9.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1451 649 1887 1793 802
v/s Ratio Prot c0.20 c0.47 0.35
v/s Ratio Perm 0.13 0.14
v/c Ratio 0.51 0.34 0.94 0.74 0.30
Uniform Delay, d1 28.2 26.0 28.3 25.3 19.2
Progression Factor 1.00 1.00 0.03 1.00 1.00
Incremental Delay, d2 0.3 0.3 3.3 2.7 1.0
Delay (s) 28.6 26.3 4.2 28.0 20.1
Level of Service C C A C C
Approach Delay (s) 0.0 28.0 4.2 26.6
Approach LOS A C A C

Intersection Summary

HCM 2000 Control Delay 17.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.5
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future

30: EB Long Lake Rd. & WB-to-EB X/O, W. of Rochester Rd PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (vph) 0 1299 0 0 261 0
Future Volume (vph) 0 1299 0 0 261 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Total Lost time (s) 5.6 5.4
Lane Util. Factor 0.95 1.00
Frt 1.00 1.00
Flt Protected 1.00 0.95
Satd. Flow (prot) 3725 1881
Flt Permitted 1.00 0.95
Satd. Flow (perm) 3725 1881

Peak-hour factor, PHF 0.94 0.94 0.92 0.92 0.95 0.95
Adj. Flow (vph) 0 1382 0 0 275 0
RTOR Reduction (vph) 0 0 0 0 17 0
Lane Group Flow (vph) 0 1382 0 0 258 0
Heavy Vehicles (%) 2% 2% 2% 2% 1% 1%

Turn Type NA Prot
Protected Phases 2 3
Permitted Phases
Actuated Green, G (s) 61.4 47.6
Effective Green, g (s) 61.4 47.6
Actuated g/C Ratio 0.51 0.40
Clearance Time (s) 5.6 5.4
Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 1905 746
v/s Ratio Prot c0.37 c0.14
v/s Ratio Perm
v/c Ratio 0.73 0.35
Uniform Delay, d1 22.8 25.3
Progression Factor 1.00 1.33
Incremental Delay, d2 2.4 1.1
Delay (s) 25.2 34.7
Level of Service C C
Approach Delay (s) 25.2 0.0 34.7
Approach LOS C A C

Intersection Summary

HCM 2000 Control Delay 26.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 61.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 6th TWSC Future

40: Site Drive & Long Lake Rd. PM Peak Hour

Roberston Bro. Village of Troy TIS Synchro 10 Report
F&V 06/14/2022

Intersection

Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations
Traffic Vol, veh/h 1283 12 14 704 9 16
Future Vol, veh/h 1283 12 14 704 9 16
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 150 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 95 95 92 92
Heavy Vehicles, % 3 3 2 2 2 2
Mvmt Flow 1365 13 15 741 10 17
 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 1378 0 1773 689
          Stage 1 - - - - 1372 -
          Stage 2 - - - - 401 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 493 - 74 388
          Stage 1 - - - - 201 -
          Stage 2 - - - - 645 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 493 - 72 388
Mov Cap-2 Maneuver - - - - 161 -
          Stage 1 - - - - 201 -
          Stage 2 - - - - 626 -
 

Approach EB WB NB

HCM Control Delay, s 0 0.2 20.7
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 257 - - 493 -
HCM Lane V/C Ratio 0.106 - - 0.03 -
HCM Control Delay (s) 20.7 - - 12.5 -
HCM Lane LOS C - - B -
HCM 95th %tile Q(veh) 0.3 - - 0.1 -



Queuing and Blocking Report Existing
AM Peak Hour

Roberston Bro. Village of Troy TIS SimTraffic Report

F&V 06/14/2022

Intersection: 10: Rochester Rd. & Glaser Dr.

Movement EB WB NB SB

Directions Served R LTR L L

Maximum Queue (ft) 52 39 30 5

Average Queue (ft) 18 7 4 0

95th Queue (ft) 41 28 18 4

Link Distance (ft) 888 1866

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 500 500

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Rochester Rd. & EB Long Lake Rd.

Movement EB EB EB NB NB NB SB SB

Directions Served T T R T T R T T

Maximum Queue (ft) 154 150 191 420 428 140 35 45

Average Queue (ft) 80 88 105 247 227 50 9 9

95th Queue (ft) 128 136 170 356 341 105 32 33

Link Distance (ft) 737 737 582 582 32 32

Upstream Blk Time (%) 12 12

Queuing Penalty (veh) 99 100

Storage Bay Dist (ft) 500 500

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 25: Rochester Rd. & WB Long Lake Rd.

Movement WB WB WB NB NB SB SB SB

Directions Served T T R T T T T R

Maximum Queue (ft) 993 1017 612 15 16 1507 1532 600

Average Queue (ft) 497 499 200 1 1 915 931 390

95th Queue (ft) 937 939 609 9 11 1728 1743 815

Link Distance (ft) 2792 2792 32 32 3693 3693

Upstream Blk Time (%) 1 0

Queuing Penalty (veh) 4 0

Storage Bay Dist (ft) 650 525

Storage Blk Time (%) 11 36

Queuing Penalty (veh) 25 79



Queuing and Blocking Report Existing
AM Peak Hour

Roberston Bro. Village of Troy TIS SimTraffic Report

F&V 06/14/2022

Intersection: 30: EB Long Lake Rd. & WB-to-EB X/O, W. of Rochester Rd

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 170 173 70

Average Queue (ft) 120 122 51

95th Queue (ft) 172 173 64

Link Distance (ft) 123 123 14

Upstream Blk Time (%) 8 9 26

Queuing Penalty (veh) 24 27 57

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 40: Site Drive & Long Lake Rd.

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 45: WB-to-EB X/O, W. of Rochester Rd & WB Long Lake Rd.

Movement WB

Directions Served L

Maximum Queue (ft) 182

Average Queue (ft) 72

95th Queue (ft) 151

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 600

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 416



Queuing and Blocking Report Existing
PM Peak Hour

Roberston Bro. Village of Troy TIS SimTraffic Report

06/14/2022

Intersection: 10: Rochester Rd. & Glaser Dr.

Movement EB WB NB NB NB SB

Directions Served R LTR L T TR L

Maximum Queue (ft) 41 147 31 125 152 42

Average Queue (ft) 12 49 7 11 10 11

95th Queue (ft) 34 128 25 66 66 36

Link Distance (ft) 888 1866 904 904

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 500 500

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Rochester Rd. & EB Long Lake Rd.

Movement EB EB EB NB NB NB SB

Directions Served T T R T T R T

Maximum Queue (ft) 409 397 204 594 584 508 23

Average Queue (ft) 231 241 95 401 388 213 2

95th Queue (ft) 357 364 171 582 570 448 14

Link Distance (ft) 737 737 582 582 32

Upstream Blk Time (%) 1 1 2

Queuing Penalty (veh) 12 9 13

Storage Bay Dist (ft) 500 500

Storage Blk Time (%) 0 4 0

Queuing Penalty (veh) 0 20 1

Intersection: 25: Rochester Rd. & WB Long Lake Rd.

Movement WB WB WB NB NB SB SB SB

Directions Served T T R T T T T R

Maximum Queue (ft) 248 252 202 25 6 344 359 134

Average Queue (ft) 163 151 102 2 0 226 239 54

95th Queue (ft) 225 222 174 14 5 309 324 103

Link Distance (ft) 2792 2792 32 32 3693 3693

Upstream Blk Time (%) 3 0

Queuing Penalty (veh) 21 2

Storage Bay Dist (ft) 650 525

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Existing
PM Peak Hour

Roberston Bro. Village of Troy TIS SimTraffic Report

06/14/2022

Intersection: 30: EB Long Lake Rd. & WB-to-EB X/O, W. of Rochester Rd

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 175 175 61

Average Queue (ft) 160 156 52

95th Queue (ft) 169 174 57

Link Distance (ft) 123 123 14

Upstream Blk Time (%) 26 22 36

Queuing Penalty (veh) 161 140 91

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 40: Site Drive & Long Lake Rd.

Movement EB EB

Directions Served T TR

Maximum Queue (ft) 29 14

Average Queue (ft) 1 0

95th Queue (ft) 13 6

Link Distance (ft) 1106 1106

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 45: WB-to-EB X/O, W. of Rochester Rd & WB Long Lake Rd.

Movement WB

Directions Served L

Maximum Queue (ft) 238

Average Queue (ft) 118

95th Queue (ft) 204

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 600

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 471



Queuing and Blocking Report Background
AM Peak Hour

Roberston Bro. Village of Troy TIS SimTraffic Report

F&V 06/14/2022

Intersection: 10: Rochester Rd. & Glaser Dr.

Movement EB WB NB NB SB

Directions Served R LTR L TR L

Maximum Queue (ft) 55 31 35 17 29

Average Queue (ft) 16 5 3 1 1

95th Queue (ft) 41 24 18 12 11

Link Distance (ft) 888 1866 904

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 500 500

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Rochester Rd. & EB Long Lake Rd.

Movement EB EB EB NB NB NB SB SB

Directions Served T T R T T R T T

Maximum Queue (ft) 158 158 184 398 392 209 32 32

Average Queue (ft) 90 97 105 249 230 56 7 10

95th Queue (ft) 139 147 170 369 362 137 28 33

Link Distance (ft) 737 737 582 582 32 32

Upstream Blk Time (%) 0 9 13

Queuing Penalty (veh) 0 78 112

Storage Bay Dist (ft) 500 500

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 25: Rochester Rd. & WB Long Lake Rd.

Movement WB WB WB NB SB SB SB

Directions Served T T R T T T R

Maximum Queue (ft) 1043 1046 725 6 1926 1950 600

Average Queue (ft) 491 492 184 0 1139 1155 407

95th Queue (ft) 936 941 568 6 2075 2094 809

Link Distance (ft) 2792 2792 32 3693 3693

Upstream Blk Time (%) 0

Queuing Penalty (veh) 2

Storage Bay Dist (ft) 650 525

Storage Blk Time (%) 10 40

Queuing Penalty (veh) 24 90



Queuing and Blocking Report Background
AM Peak Hour

Roberston Bro. Village of Troy TIS SimTraffic Report

F&V 06/14/2022

Intersection: 30: EB Long Lake Rd. & WB-to-EB X/O, W. of Rochester Rd

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 167 168 60

Average Queue (ft) 125 124 51

95th Queue (ft) 173 179 63

Link Distance (ft) 123 123 14

Upstream Blk Time (%) 10 10 26

Queuing Penalty (veh) 32 33 57

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 40: Site Drive & Long Lake Rd.

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 45: WB-to-EB X/O, W. of Rochester Rd & WB Long Lake Rd.

Movement WB

Directions Served L

Maximum Queue (ft) 183

Average Queue (ft) 78

95th Queue (ft) 167

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 600

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 429



Queuing and Blocking Report Background
PM Peak Hour

Roberston Bro. Village of Troy TIS SimTraffic Report

F&V 06/14/2022

Intersection: 10: Rochester Rd. & Glaser Dr.

Movement EB WB NB NB NB SB

Directions Served R LTR L T TR L

Maximum Queue (ft) 38 142 128 277 320 43

Average Queue (ft) 13 63 15 63 63 8

95th Queue (ft) 34 169 116 329 333 31

Link Distance (ft) 888 1866 904 904

Upstream Blk Time (%) 0 1

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 500 500

Storage Blk Time (%) 1

Queuing Penalty (veh) 0

Intersection: 20: Rochester Rd. & EB Long Lake Rd.

Movement EB EB EB NB NB NB SB SB

Directions Served T T R T T R T T

Maximum Queue (ft) 736 736 550 580 589 511 6 19

Average Queue (ft) 414 426 209 423 413 264 0 1

95th Queue (ft) 722 726 545 616 616 538 6 8

Link Distance (ft) 737 737 582 582 32 32

Upstream Blk Time (%) 1 1 4 3 0 1

Queuing Penalty (veh) 6 5 41 37 2 6

Storage Bay Dist (ft) 500 500

Storage Blk Time (%) 12 0 9

Queuing Penalty (veh) 30 0 44

Intersection: 25: Rochester Rd. & WB Long Lake Rd.

Movement WB WB WB NB NB SB SB SB

Directions Served T T R T T T T R

Maximum Queue (ft) 278 262 211 32 32 372 405 148

Average Queue (ft) 176 157 113 3 2 232 246 58

95th Queue (ft) 248 233 189 17 15 331 348 120

Link Distance (ft) 2792 2792 32 32 3693 3693

Upstream Blk Time (%) 4 3

Queuing Penalty (veh) 29 24

Storage Bay Dist (ft) 650 525

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Background
PM Peak Hour

Roberston Bro. Village of Troy TIS SimTraffic Report

F&V 06/14/2022

Intersection: 30: EB Long Lake Rd. & WB-to-EB X/O, W. of Rochester Rd

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 172 179 63

Average Queue (ft) 158 155 52

95th Queue (ft) 171 177 56

Link Distance (ft) 123 123 14

Upstream Blk Time (%) 24 22 42

Queuing Penalty (veh) 155 142 109

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 40: Site Drive & Long Lake Rd.

Movement EB EB

Directions Served T TR

Maximum Queue (ft) 38 44

Average Queue (ft) 2 3

95th Queue (ft) 26 36

Link Distance (ft) 1106 1106

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 45: WB-to-EB X/O, W. of Rochester Rd & WB Long Lake Rd.

Movement WB

Directions Served L

Maximum Queue (ft) 267

Average Queue (ft) 136

95th Queue (ft) 232

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 600

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 631



Queuing and Blocking Report Future
AM Peak Hour

Roberston Bro. Village of Troy TIS SimTraffic Report

F&V 06/14/2022

Intersection: 10: Rochester Rd. & Glaser Dr.

Movement EB WB NB SB

Directions Served R LTR L L

Maximum Queue (ft) 84 44 36 16

Average Queue (ft) 26 8 8 1

95th Queue (ft) 56 35 26 8

Link Distance (ft) 888 1866

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 500 500

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Rochester Rd. & EB Long Lake Rd.

Movement EB EB EB NB NB NB SB SB

Directions Served T T R T T R T T

Maximum Queue (ft) 173 153 207 402 415 138 36 32

Average Queue (ft) 88 95 107 267 248 56 7 9

95th Queue (ft) 146 144 185 373 358 111 28 31

Link Distance (ft) 737 737 582 582 32 32

Upstream Blk Time (%) 10 12

Queuing Penalty (veh) 82 98

Storage Bay Dist (ft) 500 500

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 25: Rochester Rd. & WB Long Lake Rd.

Movement WB WB WB NB NB SB SB SB

Directions Served T T R T T T T R

Maximum Queue (ft) 1370 1369 725 4 20 1894 1902 600

Average Queue (ft) 744 743 381 0 1 1206 1219 432

95th Queue (ft) 1371 1370 901 3 12 2455 2459 828

Link Distance (ft) 2792 2792 32 32 3693 3693

Upstream Blk Time (%) 0 1

Queuing Penalty (veh) 2 3

Storage Bay Dist (ft) 650 525

Storage Blk Time (%) 27 42

Queuing Penalty (veh) 68 97



Queuing and Blocking Report Future
AM Peak Hour

Roberston Bro. Village of Troy TIS SimTraffic Report

F&V 06/14/2022

Intersection: 30: EB Long Lake Rd. & WB-to-EB X/O, W. of Rochester Rd

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 168 181 71

Average Queue (ft) 123 131 52

95th Queue (ft) 175 177 63

Link Distance (ft) 123 123 14

Upstream Blk Time (%) 9 11 25

Queuing Penalty (veh) 28 34 56

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 40: Site Drive & Long Lake Rd.

Movement WB NB

Directions Served L LR

Maximum Queue (ft) 23 57

Average Queue (ft) 2 21

95th Queue (ft) 12 48

Link Distance (ft) 660

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 45: WB-to-EB X/O, W. of Rochester Rd & WB Long Lake Rd.

Movement WB WB

Directions Served L T

Maximum Queue (ft) 184 8

Average Queue (ft) 75 0

95th Queue (ft) 155 6

Link Distance (ft) 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 600

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 469



Queuing and Blocking Report Future
PM Peak Hour

Roberston Bro. Village of Troy TIS SimTraffic Report

F&V 06/14/2022

Intersection: 10: Rochester Rd. & Glaser Dr.

Movement EB WB NB NB NB SB

Directions Served R LTR L T TR L

Maximum Queue (ft) 51 255 232 367 351 43

Average Queue (ft) 17 102 38 143 145 10

95th Queue (ft) 41 257 220 645 652 34

Link Distance (ft) 888 1866 904 904

Upstream Blk Time (%) 3 6

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 500 500

Storage Blk Time (%) 6

Queuing Penalty (veh) 2

Intersection: 20: Rochester Rd. & EB Long Lake Rd.

Movement EB EB EB NB NB NB SB

Directions Served T T R T T R T

Maximum Queue (ft) 644 656 481 592 590 509 19

Average Queue (ft) 372 379 187 445 435 287 1

95th Queue (ft) 707 707 496 624 630 569 12

Link Distance (ft) 737 737 582 582 32

Upstream Blk Time (%) 0 0 5 5 2

Queuing Penalty (veh) 3 4 54 54 12

Storage Bay Dist (ft) 500 500

Storage Blk Time (%) 11 0 11

Queuing Penalty (veh) 26 0 56

Intersection: 25: Rochester Rd. & WB Long Lake Rd.

Movement WB WB WB NB NB SB SB SB

Directions Served T T R T T T T R

Maximum Queue (ft) 283 264 209 19 19 358 368 154

Average Queue (ft) 177 160 116 3 2 232 248 61

95th Queue (ft) 246 231 186 17 15 323 340 121

Link Distance (ft) 2792 2792 32 32 3693 3693

Upstream Blk Time (%) 3 3

Queuing Penalty (veh) 27 21

Storage Bay Dist (ft) 650 525

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Future
PM Peak Hour

Roberston Bro. Village of Troy TIS SimTraffic Report

F&V 06/14/2022

Intersection: 30: EB Long Lake Rd. & WB-to-EB X/O, W. of Rochester Rd

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 183 184 63

Average Queue (ft) 160 158 52

95th Queue (ft) 173 179 58

Link Distance (ft) 123 123 14

Upstream Blk Time (%) 30 28 37

Queuing Penalty (veh) 197 184 96

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 40: Site Drive & Long Lake Rd.

Movement EB EB WB NB

Directions Served T TR L LR

Maximum Queue (ft) 72 46 39 70

Average Queue (ft) 8 5 14 22

95th Queue (ft) 43 30 40 56

Link Distance (ft) 1106 1106 660

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 45: WB-to-EB X/O, W. of Rochester Rd & WB Long Lake Rd.

Movement WB

Directions Served L

Maximum Queue (ft) 244

Average Queue (ft) 123

95th Queue (ft) 216

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 600

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 734



73

stevenr
Line

stevenr
Line

trevor.boer
Oval

trevor.boer
Text Box
AADT: 26,696 (SEMCOG 2019)

trevor.boer
Text Box
PEAK HOUR RIGHT TURNS:AM: 6PM: 12

trevor.boer
Text Box
RIGHT-TURN TAPER REQUIRED



 
 
 

memorandum 
 
 

 

Date: November 23, 2022 
 
 

To: Scott Finlay, PE 
From: Stephen Dearing, PE, PTOE &  

Sara Merrill, PE, PTOE &  
Lauren Hull, EIT 

 
 

Re: Village of Troy 
Site Plan Review  

 
  
We have reviewed the site plan for the proposed Village of Troy residential development, located on the south 
side of Long Lake Road west of Rochester Road.  The proposed site includes 20 single-family residential 
homes, 56 two-story townhomes, and 70 three-story townhomes, for a combined total of 146 dwelling units.  
There are two proposed access points, one on Long Lake Road and one on Rochester Road. The plans were 
prepared by Nowak & Fraus Engineers and dated November 7th, 2022.   
 
At this time, OHM recommends approval of the site plan, subject to revisions for the following minor 
comments.  
 

1. Site Access: 
 

a. Proposed curb radii must be clearly dimensioned. At the new roads, proposed curb return radii 
must be at least 30’ minimum radius.  
 

2. Fire department approval for not providing Tee-turnarounds at the end of each aisle in the multi-family 
townhome area (near Buildings #1-8).  

 
 



CAUTION: This email did not originate from within the City of Troy. Do not click links or
open attachments unless you recognize the sender and know the content is safe.

From: Harpreet Singh
To: Jackie Ferencz; Clerks
Subject: Re: Site Plans for proposed development Village of Troy
Date: Thursday, September 1, 2022 1:28:20 AM
Attachments: image001.png

image002.png
image003.png
image004.png
image005.png
image006.png

Jackie,
    Thanks for providing the information. I am concerned about this building plan's impact on
my property and my neighborhood is also concerned in a similar manner.

1) New home's backyard will face my home's front yard area, Back yard area are a loud area
for outside play, This is not acceptable and decrease our property value. Houses on opposite
sides of the road should not face other people's back yard. I request to be fixed on the
proposed planning with the front yards facing each other.

2) Current tree line is not on the map, it’s part of each property sold and no guarantee they will
be there. Boundry line between "River bend court" and "Village of Troy" property line.
Confirmation in writing is required from the builder to the new homeowner to keep the tree
line in place all the time. 

3) 108 mixed home housing planned by the builder with an entry point at Long Lake road.
Even "River bank" road is with no outlet and a lot of traffic by mistake to entry. During
property sale activity and even after that time, As the map updates will not be available to the
public. Concern with around 17 years old River bank street get damage and required
unplanned repair.

- What Troy city can support us for this type of passive damage by this housing approval?
Troy city to repair the street just like another city street? 

4) " Village of Troy" zoning review date and time are not clear from online information.
Please share this confirmation to join virtually or in person.

Thanks

On Fri, Aug 19, 2022 at 11:32 AM Jackie Ferencz <Jackie.Ferencz@troymi.gov> wrote:

Thank you for the inquiry.

The proposed development, Village of Troy, documents are attached for your
review. Should you like to view additional items related to this proposed
development please email me and I will send a link since the file size is large.

Thank you,

 

mailto:harpreet14@gmail.com
mailto:Jackie.Ferencz@troymi.gov
mailto:Clerk@troymi.gov
mailto:Jackie.Ferencz@troymi.gov








 

Jackie Ferencz
Administrative Assistant |

City of Troy Planning Dept
O: 248.524.3364

   

 

 

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


 
 

ITEM #9 



  PC 2022.12.13 
  Agenda Item # 9 
 

 
 
DATE: December 7, 2022 
 
TO: Planning Commission 
 
FROM: R. Brent Savidant, Community Development Director 
 
SUBJECT: POTENTIAL PLANNED UNIT DEVELOPMENT (PUD) APPLICATION – Concept 

Plan discussion, East of Livernois, North of Square Lake (PIN 88-20-03-301-088, 
88-20-03-301-025, -024, -023), Section 35, Currently Zoned NN (Neighborhood 
Node “Q”) and R-1B (One Family Residential) Districts. 

 
 
The owner of the subject parcel, GFA, is interested in developing a mixed use (residential only) 
PUD on the site.  Planning Department was provided a conceptual site plan describing the 
potential project.   
 
The site is 5.48 acres in area. Three single family homes presently sit on the property. A PUD 
would provide the applicant with some flexibility with potential project uses moving forward. The 
attached memo summarizes the project. 
 
The Planning Commission reviewed a concept at the July 26, 2022 Regular meeting and provided 
feedback. The applicant revised the concept based on Planning Commission feedback and 
requested another opportunity to present to the board.  
 
A formal application has not been submitted. The applicant seeks input and direction from the 
Planning Commission on this matter, prior to moving forward. Formal action is not required. 
 
Please be prepared to discuss this item at the December 13, 2022 Regular meeting.    
 
Attachments: 

1. Maps 
2. Minutes from July 26, 2022 Planning Commission Regular meeting. 
3. Memo from Carlisle/Wortman Associates, Inc. 
4. Miscellaneous information provided by applicant 

 
G:\PUDs\Potential Project\GFA Livernois & Square Lake\GFA Square Lake Concept 12-13-22.docx 
 
 
 
 
 
 
 
 
 
  



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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PLANNING COMMISSION REGULAR MEETING – FINAL JULY 26, 2022 
  
 
 

1 
 

OTHER ITEMS 
 
6. POTENTIAL PLANNED UNIT DEVELOPMENT (PUD) APPLICATION – Concept Plan 

Discussion, East of Livernois, North of Square Lake (PIN 88-20-03-301-088, 88-20-03-
301-025, -024, -023), Section 35, Currently Zoned NN (Neighborhood Node “Q”) and R-
1B (One Family Residential) Districts 
 
Mr. Carlisle presented a brief background of the Planned Unit Development application. 
He addressed the mixed zoning and the 14-unit attached townhome development that 
was granted approval in 2018. Mr. Carlisle said the applicant is seeking to amend the 
previously approved plan to incorporate four additional parcels into an overall 
development of the site. Mr. Carlisle said the concept plan is only for discussion and no 
action would be taken this evening. He said it is too early in the process to determine data 
with respect to Zoning Ordinance requirements. 
 
Mr. Carlisle read revised language recently drafted by the Master Plan Neighborhood 
Node Steering Committee for Neighborhood Node “Q” that relates to primary uses and 
character of the neighborhood node. 
 
Applicant Gary Abitheira addressed his vision of incorporating the additional parcels with 
the townhome development and shared his thoughts on various placements of the PUD 
housing types to blend with the townhomes. 
 
There was discussion, some comments related to: 
• Previously approved development; housing types, timing and validity of approval, 

currently in engineering process. 
• Existing homes; historical in nature, not listed in Historic Preservation Chapter. 
• Neighborhood Node “Q” toured by Planning Commission and City Council. 
• Public benefit; preservation of two existing homes, housing types offered. 
• Intent of PUD development; provide flexibility from Zoning Ordinance regulations to 

allow a more creative and negotiable product. 
• Board members expressed opposition to 3-story tall buildings. 
• Applicant encouraged to: 

o Create more green space. 
o Retain “old Troy” feel of neighborhood. 
o Create a community feel, a village. 
o Create a different and unique development. 
o Let element of historical homes shine on their own. 

 



 

 
 

 
To:      Troy Planning Commission  
            Brent Savidant, Community Development Director 
 
From:  Ben Carlisle, AICP 
              
Date:  December 6, 2022 
 
RE:    GFA Square Lake Concept Review    
 
   
A concept plan has submitted a Planned Unit Development (PUD) for adjacent to the northeast 
corner of the intersection of Square Lake and Livernois.  The concept plan includes a total of forty-
eight (48) units with a mix of housing types.  Additional amenities include preservation of two 
existing homes on site, 
homes with first floor 
master, stormwater 
management, and small 
play area.  The part of this 
site that is zoned FB, 
Form-Based was approved 
for a fourteen (14) unit 
attached townhome 
project.  See section 
below for more 
information.  This project 
has been expanded to 
include four parcels 
currently zoned R-1B.  
 
 
 
 
 
 
 
 
 
 

Livernois 
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Housing Types 
 
As noted, the project proposes a mix of housing types: 
 

Type Number Notes  
Preservation of Existing 

Single-Family Homes 
2 Existing homes on site 

Single Family Ranch Homes 4 First Floor Master 
Two-Story Attached (first 

floor Master) 
9 First Floor Master 

Two-Story Attached 
Townhome 

27  

Two-Story Duplexes 6  
Total 48  

 
Zoning 
 
The site includes a mix of Form-based zoning and R-1B.  The preservation of the single-family 
homes, the inclusion of the new homes, and the mix of other housing products require this site 
to be developed as a Planned Unit Development.   
 

 
 
 
 
 
 
 
 

Four parcels added to the 
development  
 
Part of site approved for fourteen 
(14) unit attached townhome 
project.  
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Master Plan 
 
The site is designated as 
Neighborhood Node on the future 
land use plan.  The Neighborhood 
Node master plan designation is 
not parcel specific, but rather 
shown as a concentric circle 
approximately within a 1,000 foot 
radius of the intersection.  
 
Elements of neighborhood node 
include:  

• Neighborhood Nodes are 
the concentrated, 
commercial and mixed-use 
centers situated at major 
intersections of Troy 
thoroughfares.   

• Development will be denser 
and taller than the 
surrounding area, encouraging visual prominence to signal a gathering space.  

• Nodes should be generally confined to a 1,000 foot radius from a major intersection.  
• The nodes provide uses and spaces that attract and welcome neighborhood residents.   
• Buildings should be separated from the right-of-way line by a landscaped greenbelt, one 

lane of off-street parking or a pedestrian walk, or a combination of these.   
• Primary parking areas will be located within rear or interior side yards. 
• Off-street parking should be screened from the public right-of-way by a knee wall or low 

decorative fence with a hedge of plantings.  
• Walks will connect adjacent developments and the public sidewalks.  
• Well-defined crosswalks with timed signalization will permit safe crossings.  
• Flexible use of space allowing modest outdoor gathering spaces, such as plazas, will be 

encouraged.  
• Buildings should be between two and three stories, although one–story structures 

accommodating gas stations or other special situations may be permitted.   
• One-story buildings should have a minimum exterior height of sixteen feet.  
• A ground level story should have a minimum height of twelve feet from finished floor to 

finished ceiling.   
• Facades facing major thoroughfares will be treated as fronts and should have a minimum 

of half transparent glass and special architectural design treatments.   
• Fenestration (the arrangement of windows and doors) should be highlighted through the 

use of awnings, overhangs or trim detailing.   
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• Lighting will be carefully managed so as not to encroach on adjacent residential areas. 
 
Please note that Planning Commission is considering amendments to the Master Plan section for 
neighborhood node, including modifying many of these elements.  
 
Approved Plan 
 
As noted the following 14-unit townhome development was approved in 2018.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2018 approved 14-unit site plan  



GFA Square Lake Concept Plan 
December 6, 2022 

5 

 
Concept Plan  
 
The Concept Plan was first reviewed by the Planning Commission in July.  Discussion included:  

• Previously approved development, housing types, timing and validity of approval, 
currently in engineering process 

• Existing homes; historical in nature, and listed in Historic Preservation Chapter 
• Neighborhood Node “Q” toured by Planning Commission and City Council  
• Public benefit, preservation of two existing homes, housing types offered 
• Intent of PUD development, provide flexibility from Zoning Ordinance regulations to allow 

a more creative and negotiable product 
• Planning Commission members expressed opposition to 3-story tall buildings 
• Applicant was encouraged to: 

o Create more green space 
o Retain “old Troy” feel of neighborhood 
o Create a community feel, a village 
o Create a different and unique development  
o Let element of historical homes shine on their own 

 
The applicant has submitted a revised concept plan.  Significant changes to the plan include:   

• Reduced height of all units to not exceed two-stories 
• Reduced number of units by 3 
• Added duplex unit type  
• Added internal park 
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July 2022 Plan  

December 2022 Plan  
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PUD Standards 
 
A Planned Unit Development project is viewed as an integrated development concept.  To that 
end, the provisions of this Article are not intended to be used as a device for avoiding the zoning 
requirements that would otherwise apply, but rather to allow flexibility and mixture of uses, and 
to improve the design, character and quality of new development.  The use of a Planned Unit 
Development to permit variations from other requirements of this Ordinance shall only be 
approved when such approval results in improvements to the public health, safety and welfare 
in the area affected, and in accordance with the intent of this Article. 
 
As set forth in Section 11.01, the intent of the Planned Unit Development option is to permit 
flexibility in the design and use of residential and non-residential land which, through the 
implementation of an overall development plan, when applicable to the site, will:  

1. Encourage developments that will result in a long-term contribution to social, 
environmental and economic sustainability in the City of Troy.  

2. Permit development patterns that respond to changing public and private needs.  
3. Encourage flexibility in design and use that will result in a higher quality of development 

and a better overall project than would be accomplished under conventional zoning, and 
which can be accommodated without sacrificing established community values.  

4. Provide for the long-term protection and/or preservation of natural resources, natural 
features, and/or historic and cultural resources.  

5. Promote the efficient use and conservation of energy.  
6. Encourage the use, redevelopment and improvement of existing sites where current 

ordinances do not provide adequate protection and safeguards for the site or its 
surrounding areas, or where current ordinances do not provide the flexibility to consider 
redevelopment, replacement, or adaptive re-use of existing structures and sites.  

7. Provide for enhanced housing, employment, recreation, and shopping opportunities for 
the citizens of Troy.  

8. Ensure the compatibility of design and use between various components within the PUD 
and with neighboring properties and uses.  

9. Ensure development that is consistent with the intent of the Master Plan. 
 
Details: 
 
The concept plan is very conceptual.  Details such as architectural quality, elevations, material 
selection, building height, and onsite amenities are very important and will be reviewed in detail 
if this project moves forward.   
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Questions for the Planning Commission Consideration 
 

1. Has the revised plan addressed the concerns of the Planning Commission?  
2. Is the proposed plan consistent with the Master Plan?  
3. Does the Planning Commission support the proposed mix of housing types?  Are there 

additionally types or changes in types that the Planning Commission thinks should be 
considered?  

4. Is the proposed plan consistent with the PUD standards? 
5. Are there site plan changes that the applicant should consider?  
6. Are there other considerations that should be discussed with the applicant?  

 
I look forward to discussing this plan at your December meeting.   
 
Sincerely,  
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