
  

Notice:   Due to Building Security, public entrance during non-business hours is through the Police Department—Pierce St. Entrance only.  
Individuals with disabilities requiring assistance to enter the building should request aid via the intercom system at the parking lot entrance gate on Henrietta St. 
 
Persons with disabilities that may require assistance for effective participation in this public meeting should contact the City Clerk’s Office at the number (248) 530-1880, or (248) 644-5115 (for the 
hearing impaired) at least one day before the meeting to request help in mobility, visual, hearing, or other assistance.  
 
Las personas con incapacidad que requieren algún tipo de ayuda para la participación en esta sesión pública deben ponerse en contacto con la oficina del escribano de la ciudad en el número 
(248) 530-1800 o al (248) 644-5115 (para las personas con incapacidad auditiva) por lo menos un dia antes de la reunión para solicitar ayuda a la movilidad, visual, auditiva, o de otras asistencias. 
(Title VI of the Civil Rights Act of 1964). 

  REGULAR MEETING OF THE PLANNING BOARD 
WEDNESDAY, JANUARY 22, 2020 

7:30 PM 
151 MARTIN STREET, CITY COMMISSION ROOM, BIRMINGHAM, MI 

 
 

A. Roll Call 
B. Review and Approval of the Minutes of the regular meeting of January 8, 2020 
C. Chairpersons’ Comments   
D. Review of the Agenda  

 
E. Community Impact Study Review 
 

1. 35001 Woodward (Parking lots & Hunter House) - Revised Community Impact Study 
Review to allow construction of a new 5 story mixed use building containing retail, office 
and residential uses 

 
F. Special Land Use Permit Reviews 
 

1. 34350 Woodward (previously 835 Haynes, Fred Lavery Porsche) & 907 - 911 
Haynes (former Barda Salon Building) - Amendment of Special Land Use Permit at 
34350 Woodward to include the property at 907-911 Haynes to allow demolition of the 
existing Barda Salon Building and construction of a surface parking lot on 907 – 911 Haynes 
to provide additional parking for the Porsche dealership at 34350 Woodward 
 

G. Final Site Plan & Design Reviews 
 

1. 34350 Woodward (previously 835 Haynes, Fred Lavery Porsche) & 907 - 911 
Haynes (former Barda Salon Building) - Final Site Plan & Design Review for the entire 
site to allow demolition of the existing Barda Salon Building and construction of a surface 
parking lot on 907 – 911 Haynes to provide additional parking for the Porsche dealership at 
34350 Woodward.   

2. 501 S. Eton (Whistle Stop) - Final Site Plan & Design Review for construction of rear 
addition to the existing building and changes to existing building 

3. 1026 Canterbury Street (House) - Design Review to consider installation of solar panels 
on roof of single family home 

4. 1800 Pine Street (House) - Design Review to consider installation of solar panels on roof 
of single family home 
 

H. Preliminary Site Plan Reviews  
 

1. 35001 Woodward (Parking lots & Hunter House) – Revised Preliminary Site Plan & 
Community Impact Study Review to allow construction of a new 5 story mixed use building 
containing retail, office and residential uses 
 

I. Pre-Application Discussion 
 

1. 219 Elm Street (existing chiropractic office) 
 
 



 

 
 

 
J. Miscellaneous Business and Communications: 

a. Communications  
b. Administrative Approval Correspondence  
c. Draft Agenda for the next Regular Planning Board Meeting (February 12, 2020)  
d. Other Business  

 
K. Planning Division Action Items  

a. Staff Report on Previous Requests  
b. Additional Items from tonight's meeting 

 
L.   Adjournment 



 

 

CITY OF BIRMINGHAM 
REGULAR MEETING OF THE PLANNING BOARD 

WEDNESDAY, JANUARY 8, 2020 
City Commission Room 

151 Martin Street, Birmingham, Michigan 
 
Minutes of the regular meeting of the City of Birmingham Planning Board held on January 8, 
2020. Chairman Scott Clein convened the meeting at 7:30 p.m. 
 
A.  ROLL CALL 
 
Present: Chairman Scott Clein; Board Members Stuart Jeffares, Bert Koseck, Daniel Share,  

Janelle Whipple-Boyce, Bryan Williams (left 7:32 p.m.); Alternate Board Members 
Jason Emerine, Nasseem Ramin        
 

Absent: Board Member Robin Boyle 
  
Administration: Jana Ecker, Planning Director 

Nicholas Dupuis, City Planner  
Nicole Ciurla, City Planner       

 Laura Eichenhorn, Transcriptionist 
      

01-01-20 
 

B.  Approval Of The Minutes Of The Regular Planning Board Meeting of  
December 11, 2019  

 
Motion by Mr. Williams 
Seconded by Ms. Whipple-Boyce to approve the minutes of the Regular Planning 
Board Meeting of December 11, 2019 as submitted. 
 
Motion carried, 5-0. 
 
VOICE VOTE 
Yeas: Share, Williams, Clein, Jeffares, Whipple-Boyce, Koseck 
Nays: None  
Abstain: Emerine, Ramin 
 

01-02-20 
 

C.  Chairperson’s Comments  
 
Chairman Clein explained standard Planning Board meeting procedures and when the public 
would have opportunity to comment on items before the Board. 
 

01-03-20 
 
D.  Approval Of The Agenda  
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There were no changes to the agenda. 
 

01-04-20 
 
E.  Preliminary Site Plan Reviews  

 
1. 770 S. Adams (existing office building) – Request for Preliminary Site Plan approval  
for construction of a new five story mixed use building in the MU3/MU5 zone of the  
Triangle District (Postponed from December 11, 2019).  

 
Mr. Williams stated that his law firm, Dickinson Wright, represents MD Properties which owns the 
building immediately to the south of 770 S. Adams. He explained that in order to avoid any conflict 
of interest he would be recusing himself. 
 
Mr. Williams departed the meeting at 7:32 p.m. 

 
Planning Director Ecker presented the item. 
 
In reply to Ms. Whipple-Boyce, Ross Hoekstra with McIntosh Poris Associates explained that they 
were not pursuing angled parking off of the alley per Ms. Kroll’s recommendation because it takes 
up more space than the proposed parking design. 
 
Ms. Whipple-Boyce noted angled parking could be a safety benefit by encouraging drivers to pull 
out and proceed in the correct direction down the one-way alley. She also noted that the plans 
as submitted provide for parking over the required amount, so that losing a few spaces in order 
to install angled parking should not necessarily present the applicant with an issue. 
 
Michael Poris with McIntosh Poris Associates stated that angled parking would make those spaces 
inaccessible to cars entering the alley from N. Worth Street, since the alley is two-way until the 
last 40 feet closest to N. Adams Road. 
 
Rick Rattner, attorney for the project, said he would like to be able to go before other City Boards 
with the Planning Board’s opinion on the record regarding this project’s alley-setback issue. He 
suggested that this alley should be treated as alleys are treated in the downtown district, with no 
sideyard setback required. Mr. Rattner asked that the required setback of the building be 
measured from the center of the alley instead. He explained that this project would greatly benefit 
the City in terms of helping develop the Triangle District, and that requiring the building to step 
back any further would be prohibitive to the building’s development. 
 
Seeing no further comment from the applicant team, Chairman Clein invited public comment.  
 
Dr. Mitchell Shek spoke as one of the owners of Birmingham MD Properties, located at 800 S. 
Adams. He emphasized the importance of maintaining the parking lot’s ingress, egress, and 
accessible parking for his practice’s patients. He said he looked forward to working with the 
applicant team to make sure this is accomplished, and that he just wanted that information 
included in the public record. 
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Seeing no further public comment, Chairman Clein returned the discussion to the Board. 
 
Mr. Share said it would be helpful to know where the one-way ends in the alley in order to 
determine the best parking configuration for the project.  
 
Chairman Clein commended the applicant team on the changes made since the previous review 
of the project. He said his only concerns were making the direction of traffic within the alley clear 
and making the parking layout beneficial for visitors to both 700 and 800 S. Adams. He said that 
angled parking, per Ms. Kroll’s and Ms. Whipple-Boyce’s suggestion, could be a good way to 
achieve those goals. 
 
Mr. Emerine said that determining where the one-way begins in the alley, where it ends, and 
whether those aspects would be best designated by striping, signage or both would be a matter 
for the City’s Engineering Department to determine. He agreed that the angled parking could be 
a good idea and would likely cause the applicant to lose two of the currently laid out retail parking 
spots. 
 
Planning Director Ecker noted that the Engineering Department provided comments on the project 
indicating their opinion that the entirety of the alley is one-way, and that traffic flows from east 
to west. 
 
Chairman Clein suggested that since this was a preliminary site plan, the plan could be approved 
with requirements to further consider angled parking, to work with the site’s neighbors on 
mutually beneficial parking designs, and to conform with the Engineering and Police Department 
comments related to the alley. 
 
Mr. Emerine noted that the furthest west parking spaces, closest to the wall, would be difficult to 
pull into even if the current parking design were maintained. He also said that if a vehicle were 
proceeding the wrong way down the alley, and another vehicle were to back out of one of those 
spaces, it would have a high likelihood of resulting in a collision. He said, as a result, that even if 
the current perpendicular parking design were maintained he would likely request that the 
applicant remove one or two of those furthest west parking spaces. That would mean that the 
applicant faces a loss of two parking spaces whether they maintain the current parking layout or 
switch to the recommended angled parking. 
 
Mr. Koseck said the angled parking spaces would likely increase the safety of parking and driving 
in the alley. 
 
Chairman Clein spoke to Mr. Rattner’s earlier question about the alley setback. Chairman Clein 
explained that in his work in Detroit his projects use the middle of the alley for calculation of the 
correct setback. He said in this particular case he had no concerns with regard to the layout of 
the setback, that it is an example of fine urban planning, and that he would be pleased to see 
the project moved forward with that consideration. 
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Mr. Emerine echoed Chairman Clein’s comments, saying that cities like Ferndale and Northville 
do the same thing for calculating setbacks on alleys, and that measuring from the middle is a 
pretty standard way of doing so. 
 
Mr. Poris asserted that the ordinance says that frontage on a right-of-way determines a front yard 
which results in a different setback calculation than a side yard designation. He said the frontage 
on the alley in this case should result in a front yard setback. 
 
Motion by Mr. Share 
Seconded by Ms. Whipple-Boyce to approve the Preliminary Site Plan Review for 770 
S. Adams with the following conditions: 1. Revisions to the south side setbacks of the 
building or removal of windows within 10’ of the property line, or obtain a variance 
from the Board of Zoning Appeals; 2. Correction of all site, landscape, elevations, 
streetscape and engineering plans showing consistency on all, and demonstrating 
that all zoning requirements have been met; 3. The addition/clarification of 43 bike 
racks on site; 4. A photometric plan and material samples and specifications will be 
required at Final Site Plan and Design Review; 5. Compliance with the requirements 
of all departments; and, 6. The conversion of parking spaces fronting on the alley to 
be angled so that the front of the vehicle would be facing northwest.  
 
Mr. Share added that if the motion passes it should be clear that the Planning Board sees the 
project as worthwhile, and the minutes should accurately reflect that for the benefit of the Board 
of Zoning Appeals. 
 
Motion carried, 7-0. 
 
VOICE VOTE 
Yeas: Share, Whipple-Boyce, Clein, Emerine, Jeffares, Koseck, Ramin 
Nays: None  

 
01-05-20 

 
F.  Study Session Items 
 

1. 2019 Administrative Approval Report 
 

Planning Director Ecker presented the item.  
 
Chairman Clein invited the Planning Department to keep the Planning Board updated on any 
frequently appearing administrative approval matters that would be worth further Planning Board 
discussion.  
 
Planning Director Ecker confirmed that, when they arise, frequently appearing matters are 
brought to the attention of the Planning Board for potential future discussion, such as the issue 
of solar panels which will be discussed by the Board later this evening. 
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2. Master Plan Review Process Update 
 

Planning Director Ecker presented the item. She explained that the City Commission approved 
the proposal as submitted with the exception that the schedule would start in February 2020, and 
not January 2020. She stated that in December 2019 the City Commission approved the 
expenditure of up to $28,600 for additional public engagement activities. That figure included the 
potential for two different round-table discussions, a drop-in clinic, and two additional short 
surveys. Should the Board want to pursue any of those options, they would make a 
recommendation to the City Manager who would disburse the requisite funds should he approve 
of the recommendation. 
 
Planning Director Ecker said the scheduled Planning Board master plan discussions would be 
publicized on the City’s website, the Master Plan website, and all City social media channels. Sarah 
Traxler, one of the local members of the Master Plan team, would likely be attending each meeting 
and giving a presentation of the evening’s master planning topic. Those presentations would also 
be included in the Planning Board’s agenda packets the Friday before their Wednesday meetings 
in order to afford both the public and the Board members time to review the topic. Robert Gibbs, 
another local member of the Master Plan team, would likely also be present at the meetings. 
 
Planning Director Ecker said that between sessions she would collect any master plan comments 
submitted to the Planning Department and include them in the agenda packet for the next 
scheduled master plan meeting so that the Board would have an opportunity to review those as 
well.  
 

3. Solar Panel Review Process 
 

City Planner Dupuis presented the item.  
 
Mr. Emerine noted that on page 620 of the Planning Board’s agenda packet, 4.88 B said ‘wind’ 
when it should read ‘solar’. 
 
City Planner Dupuis agreed and said he would make the change. He further explained: 

● Ancillary solar panel equipment is very small and would be mounted to the wall of 
whatever building is using it. He said it would be visually unobtrusive and that he had not 
come across any information on undue noise production by the equipment. He said he 
would bring the spec sheets for the ancillary equipment to a public hearing once scheduled 
which would provide both the Board and the public with more information on the items. 

● He would clarify the suggested language to explain that the 40 square foot limit on a solar 
panel system counts all connected panels as part of one system. Since the average solar 
panel is three-and-a-half feet by five feet, he recommended the 40 square foot limit in 
order to allow two average-sized solar panels. City Planner Dupuis said he provided the 
40 square feet to begin the conversation, and also proposed the number because he was 
unsure whether it would be appropriate in a residential setting to have more than 40 
square feet of solar panels. He noted that some other cities restrict solar panels to 
occupying no more than a certain percentage of a given lot. 
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● Ground mounted solar panels could enable residents who do not want to mount panels 
on their roof to still have access to some solar power. Ground mounted solar panels would 
also allow businesses to use solar-powered trash compactors.  

 
Ms. Whipple-Boyce said that she did not yet know enough about ground-mounted solar panels, 
but that if the City proceeded toward allowing them she would prefer that their allowable yard 
coverage be calculated by percentage and not by a set amount. She also told City Planner Dupuis 
that there had been a conversation regarding wind energy facilities about ten years hence, and 
that if he could find the minutes from that conversation it might help provide some useful 
information on the topic.  
 
Mr. Koseck said the Board might want to consider not allowing solar panels at grade because it 
could encourage residents to do away with any greenery that could get in the way of the panels. 
He also said that 40 square feet of solar panels on the ground might not be enough to generate 
a worthwhile amount of energy. Mr. Koseck added that solar panels are impervious which would 
also raise ordinance issues in terms of ground cover. Since most people would likely rather not 
install solar panels at grade anyways, Mr. Koseck said he would just as soon prohibit it to avoid 
these issues since the potential environmental gain would likely not be significant in those cases. 
 
Mr. Jeffares echoed Mr. Koseck’s concerns about ground mounted solar panels and said he would 
prefer to continue studying that possibility and whether it would be worthwhile. 
 
Ms. Ramin noted that on page 625, in section G, the phrase “If a wind energy facility has not 
been removed within 30 days a deadline specified by the City” would need to be clarified. 
 
Mr. Share noted that on page 621, Item F, the word should be ‘complemented’, not 
‘complimented’. He agreed with Mr. Koseck and Mr. Jeffares that ground mounted solar panels 
were likely not necessary to pursue at this time.  
 
Chairman Clein expressed agreement with Mr. Koseck, Mr. Jeffares, and Mr. Share regarding 
ground mounted solar panels.  
 
In reply to Chairman Clein, City Planner Dupuis said he would do more research on the benefits 
and drawbacks of the anti-reflective coating some other cities’ ordinances require for solar panels.  
 

4. Glazing Standards  
 

City Planner Dupuis presented the item.  
 
Mr. Koseck said he had a list of two or three people he would be reaching out to soon who might 
be able to contribute meaningfully to the glazing standards conversation. He said that once he 
had done that he would loop City Planner Dupuis in as appropriate. 
 
Chairman Clein explained that in February 2020 and April 2020 there will only be one Planning 
Board meeting per each month and that both of those meetings are dedicated to master plan 
discussion. He suggested that Board members look at their calendars to see if a special meeting 
could be scheduled to wrap up some of these other study session topics. He added that even if 
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the Board moved forward with a resolution on this item during the present meeting, due to 
noticing requirements the public hearing would not occur until the second meeting in March 2020. 
Chairman Clein recommended the Board take the time to do adequate research, as a result, 
before moving further forward on this. 
 
Mr. Emerine suggested it might be worthwhile to speak with glass contractors in addition to glass 
vendors in order to get more insight. 
 
Planning Director Ecker said she would recommend reaching out to a mechanical engineer, a 
glass vendor or supplier, and a glass contractor or installer.  
 
City Planner Dupuis confirmed he would reach out to people who work with glass regularly in 
architectural settings and would return to the Board with further information.  
 

01-06-20 
 
G.  Miscellaneous Business and Communications:  

 
a. Communications  
 
b. Administrative Approval Correspondence  
 
c. Draft Agenda for the next Regular Planning Board Meeting (January 22,  
2020)  

 
● Whistle Stop Design Review 
● 35001 Woodward - Amended CIS and Amended Preliminary Site Plan 
● Fred Lavery Porsche SLUP 
● Two small solar panel items 

 
d. Other Business – Discuss amending Rules of Procedure for January 22,  
2020 meeting  
 

Motion by Ms. Whipple-Boyce 
Seconded by Mr. Share to amend the Rules of Procedure for the Planning Board’s 
January 22, 2020 meeting to allow for the review of the above items as described by 
Planning Director Ecker. 
 
Motion carried, 7-0. 
 
VOICE VOTE 
Yeas: Whipple-Boyce, Share, Emerine, Clein, Jeffares, Ramin, Koseck 
Nays: None  
Abstain: Emerine, Ramin 
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01-07-20 

 
H.  Planning Division Action Items  

 
a. Staff Report on Previous Requests 
b. Additional Items from tonight's meeting 
 

01-08-20 
 

I.  Adjournment 
 
No further business being evident, the Chairman adjourned the meeting at 9:11 p.m. 
             
             
             
 Jana L. Ecker 
             
             
             
 Planning Director 
 

 
 

          
 



 
 
 

MEMORANDUM 
 

Planning Division 
DATE:   January 17, 2020 
 
TO:   Planning Board Members 
 
FROM:  Jana Ecker, Planning Director 
 
SUBJECT: 35001 & 35075 Woodward – The Maple – Community 

Impact Study & Revised Preliminary Site Plan Review  
 
 
I. INTRODUCTION 
 
The subject site, 35001 - 35075 Woodward Avenue, is currently home to the Hunter 
House restaurant, a City owned parking lot and vacant land currently leased to the city 
for public parking, and has a total land area of 0.5 acres.  The property is located on the 
west side of Woodward (southbound), and surrounded by four streets: Maple, Park, 
Hamilton Row, and Woodward.  The applicant previously submitted a Community 
Impact Study and Preliminary Site Plan Review for this site in 2018.  At that time, a five 
story building was proposed with first floor retail, a hotel use, and residential units on 
the top floor. 
 
On January 9, 2019 the Planning Board voted to ACCEPT the Community Impact Study 
as provided by the applicant for the proposed development at 35001 & 35075 
Woodward, The Maple, with the following conditions:   

1) Applicant must provide a City-approved special event operations plan at the 
same time as completing the Final Site Plan Review process;   
2) Applicant must provide mitigation strategies for control of noise vibration and 
dust;  
3) Applicant will be required to bury all utilities on the site;   
4) Applicant must distinguish an area for the separation and storage of recycling;   
5) Applicant must conform to the streetscape design as outlined in the new E. 
Maple Rd. streetscape project;   
6) Applicant provide information on all life safety issues and Fire Dept. approval, 
as well as details on the proposed security system provided to and approved by 
the Police Dept.; 
7) Applicant must address the concerns of all City Depts. 

 
On May 22, 2019, the Planning Board voted to APPROVE the Preliminary Site Plan for 
the proposed development at 35001 & 35075 Woodward, with the following conditions: 

1) The applicant must clarify which refuse areas the two proposed retail uses are 
permitted to use, and the accessibility of such;  



2) Submit specification sheets for the proposed ground mounted and rooftop 
mechanical units to ensure full screening;  
3) Add the correct number of street trees to each street frontage, or obtain a 
waiver from the Staff Arborist;  
4) The applicant must provide the correct number of street lights and provide 
regular spacing of such by Final Site Plan Review;  
5) Submit a photometric plan and specifications on all proposed lighting;  
5) The applicant must reduce the width of the garage entry on the west 
elevation or obtain a variance from the Board of Zoning Appeals;  
6) Submit material samples, colors, and specifications as well as details on any 
proposed signage;  
7) Applicant comply with the requests of all City Departments;  
8) Applicant obtain approval of a lease agreement by the City Commission for all 
projections and /or encroachments on City property;  
9) Applicant revise plan sheets as necessary to ensure all sheets are consistent 
and show the required property lines and clearly note all projections / 
encroachments across property lines; and  
10) At Final Site Plan Review, the applicant must provide the Special Event 
Operations Plan for the said hotel. 

 
However, since the Community Impact Study and Preliminary Site Plan were approved 
by the Planning Board in 2019, the applicant has made significant changes. Instead of a 
hotel, the applicant has now revised the plans and is proposing to construct a five-story 
mixed use building containing retail, office, residential and parking uses.  The building 
will provide two levels of underground off-street parking, first floor retail, commercial 
and parking, second floor office use, with the third to fifth floors containing 42 
residential units. Parking for the residential units, and parking for a portion of the retail 
and office areas will be provided below grade in the two level underground parking 
garage. A small additional parking area is provided on the first level. However, as the 
building is located within the Parking Assessment District, no on-site parking is required 
for retail, commercial or office uses.   
 
The Downtown Birmingham 2016 Master Plan suggests several specific projects for 
Birmingham’s Downtown, including the Maple Gateway. The Maple Gateway, which was 
formerly a pair of gas filling stations, was recommended to contain two reciprocal 
buildings of similar height and massing, and to achieve architectural syntax to complete 
a gateway to the Central Business District. The proposed development would complete 
the Maple Gateway. 
 
 
II. COMMUNITY IMPACT STUDY  
 
The applicant was required to prepare a Community Impact Study given the size of the 
proposed development.  The Zoning Ordinance recognizes that buildings of a certain 
size may affect community services, the environment, and neighboring properties. The 
CIS acts as a foundation for discussion between the Planning Board and the applicant, 
beyond the normal scope of information addressed in the preliminary site plan review 
application.  The Planning Board “accepts” the CIS prior to taking action on a Preliminary 



Site Plan.  The applicant has now submitted a revised CIS based on the changes made 
to the proposed building since 2019.  However, the Table of Contents listed on 
page 3 of the CIS lists some items that did not appear to be included in the 
CIS, including the Phase I and II Environmental Reports and details on the 
proposed security system for the building. 
 

A. Planning & Zoning Issues:   
 
  Use 

 
The property is currently zoned B-4 and D-4 in the Overlay District.  The 
proposed commercial, hotel, and residential uses are permitted principal uses in 
the B-4 and D-4 zone districts.   
 
 
Master Plan Compliance:  Downtown Birmingham 2016 Plan 
 
Article 3, section 3.01 of the Zoning Ordinance states that the purposes of the 
Downtown Birmingham Overlay District are to: 
 

(a) Encourage and direct development within the boundaries of the 
Overlay Zoning District and implement the 2016 Plan; 

(b) Encourage a form of development that will achieve the physical 
qualities necessary to maintain and enhance the economic vitality 
of downtown Birmingham and to maintain the desired character of 
the City of Birmingham as stated in the 2016 Plan; 

(c) Encourage the renovation of buildings; ensure that new buildings 
are compatible with their context and the desired character of the 
city; ensure that all uses relate to the pedestrian; and, ensure that 
retail be safeguarded along specific street frontages; and 

(d) Ensure that new buildings are compatible with and enhance the 
historic districts which reflect the city’s cultural, social, economic, 
political, and architectural heritage. 

 
The proposed development implements many of the recommendations contained 
in the Downtown Birmingham 2016 Master Plan (“2016 Plan”) as the applicant is 
proposing a mixed use building with first floor retail space and is congruent with 
Article 3, section 3.04(A) which states that “All buildings containing a fifth story 
should be designed harmoniously with adjacent structures in terms of mass, 
scale and proportion, to the best extent possible.” The new structure will link 
together with the Greenleaf Trust building, filling a void of unused space, which 
will solidify the Maple Gateway envisioned in Specific Project 8 of the 2016 Plan.  
 
In addition, the DB 2016 Report encourages four or five story buildings in this 
part of the Overlay District and states that “Traditional American cities, except 
the very largest, rarely exceed five stories in building height and most commonly 
range from two to four stories.  Downtown Birmingham adheres to this rule, with 
the most memorable streets tending to be at least two stories and the least 



memorable being mostly one story”.  The Planning Division finds that the 
proposed five story building does meet the spirit and intent of the 2016 Plan as it 
does create a continuous and harmonious façade along Woodward Avenue and 
Maple, creating the Maple Gateway.  The proposed development also provides 
retail on the ground floor with access from Woodward and Park.  
 
The proposed development and its uses relate to the pedestrian, as the building 
is located at the property line and is proposed with human scale detailing on the 
first floor, including canopies, large windows, attractive stone and masonry 
facades, and elegant pedestrian entrances from adjacent streets. The 2016 Plan 
encourages proper building mass and scale to create an environment that is 
more comfortable to pedestrians creating a walkable downtown.  The proposed 
development will help improve the visual appearance of the area, by creating a 
denser, more compact development with enough height to create a street wall 
along Woodward. The main entry to the building is located on Park.   
 
In addition, the 2016 Plan encourages pedestrian-scale features which should be 
incorporated on the first floor of buildings and at entrances to help relate 
buildings to the streetscape. The plan for the proposed building includes 
canopies, quality stone façades, and extensive storefront glazing. 
 
The proposed development is also located at a terminating vista as outlined by 
the 2016 Plan and Article 3, Section 3.04 (E) of the Zoning Ordinance which 
states that any building that terminates a view, as designated on the Regulating 
Plan, shall provide distinct and prominent architectural features of enhanced 
character and visibility, which reflect the importance of the building’s location 
and create a positive visual landmark. The building provides several architectural 
variations that are unique in character, but also complements the Greenleaf 
Trust building located at the opposite corner.   
 
Streetscape components are an integral part of the 2016 Plan.  The applicant is 
required to maintain the pedestrian scale street lighting and street trees along all 
adjacent roadways.  The Planning Board may wish to recommend the addition of 
benches and/or trash receptacles in the public right-of-way. All streetscape plans 
should incorporate the proposed changes to E. Maple in Phase II of the 
Downtown project.  A full design review will be conducted at the time of Final 
Site Plan and Design Review.     
 

B. Land Development Issues: 
 

The applicant has noted that there are no major land development issues 
present for the site, as there are no sensitive soils and the site is flat. The 
impervious area of the site will be increased, but only just, as the southern 
portion of the site was used as a gravel parking lot, thus the soil is highly 
compacted and not conducive to permeability.  

 
The applicant has submitted an environmental site assessment report for the 
proposed development site dated May 4th, 2018 by PM Environmental (PM). The 



investigation was performed to assess and document soil concentrations in the 
area of former automotive service operations as a part of soil removal and 
disposal planning. It was noted in the report that the site is a closed Leaking 
Underground Storage Tank (LUST) site based on a 1996 release identified during 
a subsurface investigation. Site investigation and targeted soil removal were 
completed between 1996 and 2010 when the closure report was completed. On 
April 17th, 2018, PM completed five soil borings to further evaluate the site for 
volatile organic compounds (VOC’s) and polychlorinated biphenyls (PCB’s). PM 
concluded that soil analysis did not identify any concentrations of VOC’s or PCB’s 
exceeding method detection limits.  
 
The CIS has indicated that roughly 12,000 cubic yards of in-place soils will be 
removed from the site for the construction of the new building with underground 
parking. The applicant has submitted a haul map indicating a route exiting the 
site onto Hamilton Row and continuing onto southbound Woodward.  

 
  Finally, the applicant has stated that there are no potential hazards or nuisances 

that may be created by the proposed development. However, it is generally 
understood that the demolition, excavation, and construction associated with the 
proposed development may produce excess dust/debris, noise and other 
nuisances that must be mitigated throughout the development process. The 
applicant must provide measures to mitigate such nuisances 
throughout the duration of construction. 

 
C. Utilities, Noise and Air Issues:   

 
In accordance with the 2016 Plan, all utilities on the site should be buried to 
visually enhance the site. Thus, the applicant will be required to bury all 
utilities on the site.  The applicant has indicated which utility companies are 
available to service the site: electricity from DTE, natural gas from CMS Energy 
and telephone/cable from AT&T/Comcast.  
 
The site plans submitted show existing 12 in. and 8 in. public water mains within 
the Maple right-of-way along the southern frontage of the proposed 
development. The applicant has not indicated which public utilities they will be 
utilizing and whether or not they will be sufficient in providing for the proposed 
development with no capacity issues. The applicant must gain approval 
from the City Engineer prior to site plan approvals. 
 
A noise study for the site was prepared by Kolano and Saha Engineers, Inc. 
dated November 22, 2019. Measurements were taken using a calibrated Bruel & 
Kjaer 2270 environmental noise analyzer for a continuous period for the day of 
May 16th, 2018 at 4:30 pm through May 17th, 2018 at 3:45 pm. The equipment 
was placed on the west side of Woodward, approximately 28 ft. from the center 
of the right turn lane and 40 ft. from the center of the nearest through lane. The 
data gathered a DNL, or day-night sound level average of 75 dB. HUD 
determined that a level of 65 dB is a desirable goal for residential land use. HUD 
considers the measured level on this site as “normally unacceptable” for 



residential use. Kolano and Saha Engineers recommend designing the façade of 
the building with construction features that isolate the noise from entering the 
indoor living spaces to meet HUD’s noise standards. 
 
The Noise Impact Assessment noted that the only noise that will emanate from 
the proposed new development will come from building wide heating and cooling 
mechanical systems, exhaust fans, emergency power generator, delivery 
vehicles, and parking garage exhaust fans. 
 
The noise study provides that the project site will likely comply with the City’s 
noise limits for commercial developments. Specification sheets for all mechanical 
equipment will be reviewed at Final Site Plan Review for noise output to ensure 
that the City’s noise limits for commercial property will be met.   
 
The applicant has stated in the CIS that the proposed development is located in 
the Southeast Michigan Air Quality District. The monitoring station is located in 
Oak Park, and there are no air quality violations in this attainment area. The 
proposed development use is identical to its surrounding uses and will not 
establish any trend of air quality standards. HVAC equipment will have filters and 
will meet all code requirements. 
 

D. Environmental Design and Historic Values:  
 
The applicant has indicated that the small building and parking lots will be 
demolished. The site survey provided by the applicant shows that there are 11 
trees on site, which the site plan shows as being removed and replaced along 
the streetscape as required street trees, along with 6 more for 17 total proposed 
trees. The proposed building will be similar in size, material and scale to the 
neighboring buildings. A complete design review, including streetscape elements, 
will be conducted as a part of the Final Site Plan review process. 
 
The site is not listed on the National Register of Historic Places nor is it located in 
a local historic district.  The CIS states that there are no properties or elements 
within the site plan boundaries that are historic.  No adjacent properties are on 
the Historic Register.   

 
E. Refuse, Sewer and Water:   

 
The CIS describes a refuse storage area on the Park (west) side of the building, 
which will be accessible via the entry drive to the underground parking levels. 
This refuse area will be used for the residential and retail space, which covers a 
majority of the site. A second refuse area is located adjacent to the building 
loading zones, which will be utilized by the Hunter House restaurant, and is 
accessible through the entry way off of Hamilton on the first floor. The CIS 
indicates that the solid waste generated from the building will be standard and 
can easily be handled by local waste management companies. The applicant 
has not indicated in the CIS or on the proposed site plans if there will 
be separate recycling storage facilities on site. 



 
The CIS further indicates that the planned sewer service basis of design, and the 
capacity of the combined sewer has been reviewed and confirmed by the City 
Engineer and is not anticipated to exceed the limits of the municipal combined 
sewer. Similarly, the CIS states that the existing water main will adequately 
supply the proposed development, and there are no apparent water quality 
issues. The Engineering Department has provided comments below regarding 
water improvements needed.  
 
 
 

F. Public Safety: 
 
The applicant has stated that the proposed development and its location on four 
surrounding streets (Woodward, Maple, Park, Hamilton Row) allows for direct 
access on all sides for emergency personnel. The CIS also states that several 
emergency friendly features are proposed, such as access to commercial and 
residential space at-grade on either side of the building, elevators that can 
accommodate a stretcher, and a fire command center adjacent to the main 
entry. 
 
The applicant has not provided information on a fire suppression 
system or a Knox Box. The Police and Fire Departments will require 
further information to ensure that all life safety issues have been 
addressed. The applicant has indicated that there will be a security system on 
the property, but no details have been submitted. Details of the proposed 
security system must be provided and approved by the Police 
Department.   
 

G. Transportation Issues:   
 

The applicant has provided a transportation study prepared by Stonefield 
Engineering including Form B – Transportation Study as well as a full Traffic 
Impact Study.   
 
Please see attached letter from the Fleis & Vandenbrink and dated January 17, 
2020 accepting the results of the Traffic Impact Study. 
 
A full parking analysis is provided in the Preliminary Site Plan review below. The 
CIS also concluded that bicycle, pedestrian and transit connections with the 
neighborhoods, downtown Birmingham and the region will be present. The 
applicant has also noted that bike racks will be provided for occupants and 
guests. 
 

H. Parking Issues:   
 
The CIS indicates that the proposed development will have a two-level 
underground parking garage that will contain 82 spaces and an at-grade lot 



within the building envelope containing 3 spaces for a combined 85 spaces 
provided on-site. There is no required parking for the commercial portions of 
the development because the proposed project is within the Parking Assessment 
District. However, parking is required for the residential units on the third 
through fifth floors. A thorough discussion of the parking requirements is 
contained in the attached Preliminary Site Plan report.   

 
I. Natural Features:  

 
The applicant has indicated that there will be little impact on natural features or 
bodies of water as a result of the proposed development, as the site is currently 
100% impervious surface. There are no ponds or streams near the project. The 
CIS indicates that there are no natural features that will be disturbed or 
isolated, and there exists no natural wildlife habitats.  

 
J. Departmental Reports 
 

1. Engineering Division – The Engineering Division has not yet provided 
comments, but will do so prior to the meeting on January 22, 2020. 
 

2. Department of Public Services – The Department of Public Services has not 
yet provided comments, but will do so prior to the meeting on January 22, 
2020. 
 

3. Fire Department – The Fire Department provided the following comments: 
 This building shall meet all high rise requirements for fire codes, and 

life safety codes. MBC 2015, IFC 2015. 
 This building shall be fully protected with a fire suppression 

system. NFPA 13 (2013). 
 The fire protection water supply shall be a minimum of 6 inches. 
 This building shall have a full, monitored fire alarm system. NFPA 72 

(2013). 
 The exterior balconies, and the rooftop terrace will require occupant 

notification devices. 
 The exterior balconies, and the rooftop terrace will require fire 

suppression if any BBQ's, fire features, or other ignition sources are 
present, for any areas that have an overhang, or covered top, of 2 
feet or more. 

 Any fire pump installed in the building shall have an alternative power 
supply (generator). 

 The rooftop terrace shall have a minimum of two paths of egress, 
proper markings, emergency lighting, and adhere to the required 
travel distances. 

 Submitted floor plans shall include calculated egress travel distances 
for all areas of the building, including rooftop terrace. 

 Once the project is underway, and reaches 40 feet in height, a 
temporary or permanent stairwell will need to be in place and fully 
operational. 



 Once the project is underway, and reaches 40 feet in height, a 
temporary or permanent fire suppression standpipe will need to be 
installed and fully operational. 

 The building will meet all emergency responder radio requirements. 
An evaluation of the radio signal strength will be conducted when the 
building is substantially complete. If radio signal strength is found to 
be below the minimum requirements, a Bi-Directional Antenna system 
shall be installed. 

3. Police Department – The Police Department has no concerns at this time. 
4. Building Division –  The Building Department has no concerns at this time. 

 
K. Summary of CIS:  
 

The following issues remain outstanding with regards to the CIS: 
 

1) Provide copies of Phase I and II Environmental Assessments; 
2) Applicant must provide mitigation strategies for control of noise vibration 

and dust; 
3) Applicant will be required to bury all utilities on the site;  
4) Applicant must distinguish an area for the separation and storage of 

recycling; 
5) Applicant must conform to the streetscape design as outlined in the new 

E. Maple streetscape project; and 
6) Applicant provide information on all life safety issues and Fire Dept. 

approval, as well as details on the proposed security system provided to 
and approved by the Police Department. 
 

L. Suggested Action:  
 

1. To ACCEPT the Community Impact Study as provided by the applicant 
for the proposed development at 35001 & 35075 Woodward – The Maple 
– with the following conditions: 
 

1) Provide copies of Phase I and II Environmental Assessments; 
2) Applicant must provide mitigation strategies for control of noise 

vibration and dust; 
3) Applicant will be required to bury all utilities on the site;  
4) Applicant must distinguish an area for the separation and storage 

of recycling; 
5) Applicant must conform to the streetscape design as outlined in 

the new E. Maple streetscape project; and 
6) Applicant provide information on all life safety issues and Fire 

Dept. approval, as well as details on the proposed security system 
provided to and approved by the Police Department. 

 
OR 

 
2. To POSTPONE action on the Community Impact Study as provided by 



the applicant for the proposed development at 35001 & 35075 Woodward 
– The Maple – allowing the applicant the opportunity to address the 
issues raised above. 

 
OR 

 
3. To DECLINE the Community Impact Study as provided by the applicant 

for the proposed development at 35001 & 35075 Woodward – The Maple. 
 

Revised Preliminary Site Plan Review 
 
III. Preliminary Site Plan Review 
 
The applicant has submitted an application for Preliminary Site Plan review to construct 
a five story building in the B-4/D-4 zoning district.  The property is located on the west 
side of Woodward Avenue and bordered by three other streets: Maple, Park and 
Hamilton Row. The site is currently home to the Hunter House restaurant and parking 
lots, one of which is owned by the City of Birmingham. 
 
The applicant is now proposing a five story mixed use building with two levels of 
underground parking, three retail spaces and the Hunter House restaurant on the first 
floor along with a residential lobby, an office lobby and a small parking area for the 
Hunter House, a second floor of office space, and 42 residential units on floors three, 
four and five.  An outdoor terrace is also proposed on the rooftop. 

 
1.0 Land Use and Zoning  

 
1.1 Existing Land Use – The site is currently used as commercial and parking, 

and contains the Hunter House restaurant (and its associated parking) and a 
gravel parking lot.  A portion of the parking currently used by Hunter House 
on the NW corner of the site is owned by the City of Birmingham. 
 

1.2 Zoning – The property is zoned B-4 Business-Residential, and D-4 in the 
Downtown Overlay District.  The proposed residential, retail and commercial 
uses, and their surrounding uses, appear to conform to the permitted uses of 
the zoning district, including the off street parking facility in the form of two 
levels of parking decks below the development. 

 
1.3 Summary of Adjacent Land Use and Zoning - The following chart summarizes 

existing land use and zoning adjacent to and/or in the vicinity of the subject 
site, including the 2016 Regulating Plan. 
 

 
 
 

 



 
North South East West 

Existing Land 
Use 

Commercial/ 
Office Mixed Use Commercial Commercial/ 

Office 

Existing 
Zoning 
District 

B-4, Business - 
Residential 

B-4, Business - 
Residential 

B-2, General 
Business 

B-4, Business - 
Residential 

`Downtown 
Overlay 
Zoning 
District 

D-4 D-4 D-2 D-4 

 
2.0 Setback and Height Requirements 
 
The attached summary analysis provides the required and proposed bulk, area, and 
placement regulations for the proposed project. The applicant has resolved a majority of 
the previous zoning issues in regards to units meeting minimum floor area required, 
removing parking within 20 ft. of frontage line, and has now submitted a rooftop plan 
showing proposed RTU’s and screening.  However, the three loading spaces proposed 
are 39’ by 10’ by 14’ in height, although they are required to be 40’ by 12’ 14’ in height.  
Thus, the applicant must submit plans showing 3 off-street loading spaces 
with the required dimensions, or obtain a variance from the Board of Zoning 
Appeals. 
 
3.0     Screening and Landscaping 
 

3.1  Dumpster Screening – The applicant is proposing to store all refuse inside 
the building envelope in two separate areas: 

 
 Refuse Area 1: The commercial and residential uses will utilize a 

refuse area located just inside on both sides of the entryway for 
the underground parking facilities on the west side of the building 
on Park. The four dumpsters shown in this area are screened by a 
solid wall.  However, it should be noted that there are several 
large windows in the general area.    
 

 Refuse Area 2: The Hunter House restaurant will utilize a separate 
refuse area, which is located in their parking and loading area at 
grade on the northern portion of the site, underneath the building.  
This refuse area contains 2 dumpsters and is located within the 
building envelope and enclosed on all sides.  

 
3.2  Parking Lot Screening – The applicant is proposing two levels of 

underground parking containing 82 parking spaces, and a small ground 
level parking area for the Hunter House restaurant containing 3 additional 



spaces, for a total of 85 parking spaces on site. The two underground 
levels will be fully screened within the building envelope and the ground 
level spaces will also be fully screened by the building. Both openings to 
the lower level and ground floor parking are 25’ in width or less, and are 
covered by glass overhead doors. 

 
3.3  Mechanical Equipment Screening – The applicant has submitted a rooftop 

plan for the proposed development showing the location of all proposed 
rooftop units (RTU) and the proposed screening.  The screening proposed 
is 10.6’ in height.  While the RTUs are shown on the roof plan, the 
applicant will be required to provide specification sheets on all 
RTUs to determine if they will be below the maximum allowable 
height and fully screened by the proposed mechanical screen 
walls. 

 
  The site plans show two ground mounted mechanical units at the 

northwest corner of the property that are proposed to be screened with 
landscaping elements: Twenty-two, 5 ft. tall Grey Gleam Junipers and 
four, 6 ft. tall Emerald Green Arborvitaes. The applicant must submit 
specification sheets for the proposed ground mounted 
mechanical units to ensure full screening. 

 
3.4  Landscaping – The Downtown Overlay District requires that one street 

tree be provided for every 40’ of street frontage.  This development is 
required to have 6 trees along Woodward, 6 trees along Park, 2 trees 
along Maple, and 2 trees along Hamilton Row for a total of 16 trees. The 
applicant has proposed 6 street trees along Woodward, 5 trees along 
Park, 3 trees along Maple, and 3 trees along Hamilton Row for a total of 
13 trees.  Seven Bowhall Red Maples are proposed along Maple and 
Hamilton, 5 American Sentry Lindens on Park Street, and 5 Skyline 
Honeylocust trees along Woodward, for a total of 17 street trees now 
proposed.   

 
  The applicant is also proposing several planting areas around the building 

that contain shrubs and perennials that are not on the City’s list of 
prohibited species.  However, the applicant should consider the use of an 
alternative variety of Daylily as Stella D’Oro Daylilies have been overused 
throughout the City. 

 
3.5   Streetscape Elements – The applicant will be expected to design the 

streetscape with reference to the E. Maple streetscape project. The 
applicant is proposing three 5’ by 12’ raised tree wells along E. Maple to 
match the proposed streetscape, as well as 2 City standard street lights 
along E. Maple.  A 5’ wide pedestrian walkway is also provided as 
required.  Additional landscape beds are also proposed in recessed areas 
along the southern elevation of the building.  Along Woodward, the 
applicant is not proposing any pedestrian scale street lights, but is 
proposing three City standard benches.  Along Park Street, 4 pedestrian 



scale lights are proposed, along with 1 bench and 1 trash can.  The plans 
show what appear to be 2 bike racks, one near the southwest corner of 
the site and one at the northeast corner of the site.  However, these 
markings are not labelled, so the applicant must clarify.  In 
addition, the Planning Board may wish to consider the spacing of 
street lighting along Park and / or Hamilton as the lights are 
spaced more than 40’ apart as required. 

 
4.0     Parking, Loading and Circulation 
 

4.1 Parking – The proposed development and its commercial and residential 
uses are located in the Downtown Parking Assessment District; thus no 
parking is required on site for the retail or office uses. The third through 
fifth floor residential units, however, require parking on-site. The 
proposed floor plans show a total of 42 units, 27 of which have 3 or more 
rooms, while the remaining 15 have 2 or less rooms.  

1.5 spaces x 27 units = 41 
1.25 spaces x 15 units = 19 
Required Parking = 60 spaces 

 
The applicant is proposing 2 levels of underground parking with 82 
spaces, and a ground level parking area with 3 spaces for a total of 85 
spaces on site which exceeds the parking requirement. All parking spaces 
meet the minimum size requirement of 180 square feet. The proposed 
parking areas show one handicap accessible space on both levels of the 
underground parking, as well as an additional handicap accessible space 
on the ground level adjacent to Hunter House.  

 
4.2 Loading – In accordance with Article 4, section 4.24 C (2) of the Zoning 

Ordinance, developments with over 50,000 sq. ft. of commercial space 
require 3 usable off-street loading spaces measuring 40’ x 12’ x 14’. in 
area. The applicant is proposing 3 loading spaces within the 
building envelope, however the spaces proposed are 39’ by 10’ 
by 14’, and thus must be increased in size or the applicant will 
be required to obtain a variance from the Board of Zoning 
Appeals.  
 

4.3 Vehicular Circulation and Access – Entry and exit from the underground 
parking garage is proposed to be accessed via a garage door on the west 
side of the building, along Park Street.  This entry is 25’ in width and has 
a glass overhead garage door proposed. Entry and exit to the 3 at grade 
parking spaces adjacent to Hunter House will be via a garage door on the 
north side of the building off of Hamilton Row.  This entry is 19’ wide and 
also has a glass overhead garage door proposed 

 
4.4 Pedestrian Circulation and Access –The applicant is proposing pedestrian 

entrances at twelve locations around the building. Five of the entrances 
are proposed on the west side of the building along Park, serving two 



retail spaces, an office lobby and a residential lobby.  Six others are 
proposed along Woodward to serve Hunter House, two retail spaces, the 
loading area and an egress to the residential and office entries. Lastly, on 
Hamilton Row there is one pedestrian access via stairwell.  

 
The applicant is also proposing to complete the sidewalk along 
Woodward, making the sidewalk accessible on all four sides of the 
building. 

 
5.0       Lighting  
 

The applicant has not submitted any information regarding lighting at this time.  
Specifications for any proposed lighting and a photometric plan must 
be submitted to determine compliance with the Zoning Ordinance 
lighting standards.   

 
6.0       Departmental Reports 

 
6.1 Engineering Division –  The Engineering Division will provide comments 

before the meeting on January 22, 2020. 
6.2 Department of Public Services – The DPS will provide comments before the 

meeting on January 22, 2020. 
6.3 Fire Department –The Fire Department provided the following comments: 

 This building shall meet all high rise requirements for fire codes, and 
life safety codes. MBC 2015, IFC 2015. 

 This building shall be fully protected with a fire suppression 
system. NFPA 13 (2013). 

 The fire protection water supply shall be a minimum of 6 inches. 
 This building shall have a full, monitored fire alarm system. NFPA 72 

(2013). 
 The exterior balconies, and the rooftop terrace will require occupant 

notification devices. 
 The exterior balconies, and the rooftop terrace will require fire 

suppression if any BBQ's, fire features, or other ignition sources are 
present, for any areas that have an overhang, or covered top, of 2 
feet or more. 

 Any fire pump installed in the building shall have an alternative power 
supply (generator). 

 The rooftop terrace shall have a minimum of two paths of egress, 
proper markings, emergency lighting, and adhere to the required 
travel distances. 

 Submitted floor plans shall include calculated egress travel distances 
for all areas of the building, including rooftop terrace. 

 Once the project is underway, and reaches 40 feet in height, a 
temporary or permanent stairwell will need to be in place and fully 
operational. 



 Once the project is underway, and reaches 40 feet in height, a 
temporary or permanent fire suppression standpipe will need to be 
installed and fully operational. 

 The building will meet all emergency responder radio requirements. 
An evaluation of the radio signal strength will be conducted when the 
building is substantially complete. If radio signal strength is found to 
be below the minimum requirements, a Bi-Directional Antenna system 
shall be installed. 

6.4 Police Department – The Police Department will provide comments before 
the meeting on January 22, 2020. 

6.5 Building Division – The Building Department has examined the plans for the 
proposed project referenced above. The plans were provided to the Planning 
Department for site plan review purposes only and present conceptual elevations 
and floor plans. Although the plans lack sufficient detail to perform a code 
review, the following comments are offered for Planning Design Review purposes 
and applicant consideration: 

 No apparent building code concerns at this stage.  
 
7.0 Design Review 
 

The proposed building façade will contain elements of brick, Travertine Stone, 
limestone, metal paneling, steel and clear glazing. The elevation plans show 
there will be at least one sign for the Hunter House facility, although each of the 
retail spaces are likely to have their own identification signs as well.  A full design 
review will be completed at Final Site Plan, where the applicant must submit 
material samples, colors, and specifications as well as details on any 
proposed signage.  A brief review of potential issues is noted below. 
 
The applicant has submitted glazing calculations for the proposed development, 
which are as follows: 
 

ELEVATION MATERIAL AREA (SQ. FT.) 
SOLID GLASS

EAST (1’ – 8’) 565 1,325
% OF TOTAL 29.9% 70.1%
REQUIRED % 30% MAX 70% MIN
EAST (UPPER) 10,672 5,588
% OF TOTAL 65.6% 34.4%
REQUIRED % 65% MIN 35% MAX
WEST (1’ – 8’) 525 1,318
% OF TOTAL 29.6% 70.4%
REQUIRED % 30% MAX 70% MIN
WEST (UPPER) 10,629 5,418
% OF TOTAL 66.3% 33.7%
REQUIRED % 65% MIN 35% MAX



SOUTH (1’ – 8’) 190 468
% OF TOTAL 28.9% 71.1%
REQUIRED % 30% MAX 70% MIN
SOUTH (UPPER) 3,394 2,059
% OF TOTAL 64% 36%
REQUIRED % 65% MIN 35% MAX
NORTH (1’ – 8’) 187 471
% OF TOTAL 28.4% 71.6%
REQUIRED % 30% MAX 70% MIN
NORTH (UPPER) 3,600 1,600
% OF TOTAL 69.4% 30.6%
REQUIRED % 65% MIN 35% MAX

 
All glazing requirements have been meet with the exception of the 
calculation provided for the upper portion of the south elevation 
(shaded in blue above) which misses the requirements by one percent. 
The applicant must submit glazing calculations that meet the 
ordinance, or obtain a variance from the Board of Zoning Appeals. 

 
Another item of note is that the proposed building extends onto City property.  
The building itself is proposed below, on and over the City parcel at the 
northwest corner of this block.  The applicant will be required to enter into 
a lease agreement with the City for the use of this property.  In addition, 
the proposed underground parking levels also extend past the northern, 
southern and western property lines. The City Engineer has determined that 
a successful lease agreement between the owner and the City will be 
required to be prepared before issuance of a building permit for the use 
of City property in the underground parking deck.  
 
Finally, metal entry canopies at the southeast corner of the building that wrap 
around both the Maple and Woodward elevations project 2’ into the City’s right-
of-way.  In accordance with the recent changes to the projection standards, the 
Planning Board is authorized at approve up to a 2’ projection as part of 
the Final Site Plan Review process.    
 
As mentioned in the CIS, the proposed development is also located at a 
Terminating Vista as described in the 2016 Plan, which states that any building 
that terminates a view, as designated on the Regulating Plan, shall provide 
distinct and prominent architectural features of enhanced character and visibility, 
which reflect the importance of the building’s location and create a positive visual 
landmark. The proposed building consists of several high quality materials such 
as brick, Travertine Stone and limestone, and provides several distinct 
architectural features that are appropriate for its location as a terminating vista. 
 

8.0 Approval Criteria 
 

In accordance with Article 7, section 7.27 of the Zoning Ordinance, the proposed 
plans for development must meet the following conditions: 



 
(1) The location, size and height of the building, walls and fences shall be such 

that there is adequate landscaped open space so as to provide light, air and 
access to the persons occupying the structure. 

 
(2) The location, size and height of the building, walls and fences shall be such 

that there will be no interference with adequate light, air and access to 
adjacent lands and buildings. 

 
(3) The location, size and height of the building, walls and fences shall be such 

that they will not hinder the reasonable development of adjoining property 
and not diminish the value thereof. 

 
(4) The site plan, and its relation to streets, driveways and sidewalks, shall be 

such as to not interfere with or be hazardous to vehicular and pedestrian 
traffic. 

 
(5) The proposed development will be compatible with other uses and buildings 

in the neighborhood and will not be contrary to the spirit and purpose of this 
chapter. 

 
(6) The location, shape and size of required landscaped open space is such as 

to provide adequate open space for the benefit of the inhabitants of the 
building and the surrounding neighborhood. 

 
9.0 Recommendation 
 

Based on a review of the site plan revisions submitted, the Planning Division 
recommends that the Planning Board APPROVE the Revised Preliminary Site 
Plan for 35001 & 35075 Woodward – The Maple – with the following conditions: 
 

1) Submit specification sheets on all of the proposed rooftop units and 
material/dimensional information on the screen wall to ensure full 
screening; 

2) Revise the streetscape plans to meet all City requirements with regards to 
street lighting, furnishings and sidewalks; 

3) Submit plans showing three usable off-street loading spaces measuring 
40 x 12 x 14, or obtain a variance from the Board of Zoning Appeals; 

4) Submit a photometric plan and specifications on all proposed lighting and 
materials, along with material samples at Final Site Plan and Design.   

5) Submit glazing calculations that meet the ordinance, or obtain a variance 
from the Board of Zoning Appeals for the upper South Elevation; 

6) Work with the City to negotiate a lease for the use of City property below, 
at and above grade; 

7) The Planning Board approves of the 2’ projection into the right-of-way for 
the entry canopy at the corner of Maple and Woodward;  and  

8) Comply with the requests of all City Departments. 
 



10.0 Sample Motion Language 
 

Motion to APPROVE the Revised Preliminary Site Plan for 35001 & 35075 
Woodward – The Maple – with the following conditions: 

 
1) Submit specification sheets on all of the proposed rooftop units and 

material/dimensional information on the screen wall to ensure full 
screening; 

2) Revise the streetscape plans to meet all City requirements with regards to 
street lighting, furnishings and sidewalks; 

3) Submit plans showing three usable off-street loading spaces measuring 
40 x 12 x 14, or obtain a variance from the Board of Zoning Appeals; 

4) Submit a photometric plan and specifications on all proposed lighting and 
materials, along with material samples at Final Site Plan and Design.   

5) Submit glazing calculations that meet the ordinance, or obtain a variance 
from the Board of Zoning Appeals for the upper South Elevation; 

6) Work with the City to negotiate a lease for the use of City property below, 
at and above grade; 

7) The Planning Board approves of the 2’ projection into the right-of-way for 
the entry canopy at the corner of Maple and Woodward;  and  

8) Comply with the requests of all City Departments. 
 

OR 
 

Motion to POSTPONE the Preliminary Site Plan for 35001 & 35075 Woodward – 
The Maple – pending receipt of the following: 
 

1) Submit specification sheets on all of the proposed rooftop units and 
material/dimensional information on the screen wall to ensure full 
screening; 

2) Revise the streetscape plans to meet all City requirements with regards to 
street lighting, furnishings and sidewalks; 

3) Submit plans showing three usable off-street loading spaces measuring 
40 x 12 x 14, or obtain a variance from the Board of Zoning Appeals; 

4) Submit a photometric plan and specifications on all proposed lighting and 
materials, along with material samples at Final Site Plan and Design.   

5) Submit glazing calculations that meet the ordinance, or obtain a variance 
from the Board of Zoning Appeals for the upper South Elevation; 

6) Work with the City to negotiate a lease for the use of City property below, 
at and above grade; 

7) The Planning Board approves of the 2’ projection into the right-of-way for 
the entry canopy at the corner of Maple and Woodward;  and  

8) Comply with the requests of all City Departments. 
 

OR 
 
Motion to DENY the Preliminary Site Plan for 35001 & 35075 Woodward – The 
Maple – for the following reasons: 



1.________________________________________________________________ 
2.________________________________________________________________ 
3.________________________________________________________________   
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F.  COMMUNITY IMPACT STUDY ("CIS") AND PRELIMINARY SITE 
PLAN REVIEW 
 
1.  35001 Woodward Ave. (Hunter House and vacant parking lot) 
   Request for approval of new five-story mixed use building with 
hotel, retail and     residential uses (postponed from December 12, 2018) 
 
The Chairman explained the CIS is an opportunity for the developer to provide answers 
to questions that help the Planning Board to understand how the proposed development 
might impact the community. That is something the board would either accept, decline, 
or postpone.  The Preliminary Site Plan is a separate approval.  It is the first step that is 
needed for the applicant to move forward with the project. 
 
Ms. Ecker clarified that the subject site has a total land area of 0.5 acres which is made 
up of three parcels, 35001 Woodward Ave., 35075 Woodward Ave. and a surface 
parking lot that is owned by the City.  The sites along Woodward Ave. are owned by 
Select Commercial Assets Hospitality, LLC.  The owner of that property is Dr. Guyare, 
who is the applicant tonight and who has the right to seek approval for development on 
the property containing both sites.  As part of his request he is asking that the City 
consider allowing him to develop a piece of City property. 
 
Whenever someone is seeking to use City property they also need to enter into a Lease 
Agreement with the City.  The applicant is proposing to continue to use the City parcel 
that currently is rented out for parking.  They are also looking to lease some property in 
the right-of-way from the City.   
 
CIS 
Ms. Ecker recalled from the December meeting that main thing that was outstanding 
was with regard to the traffic study.  The City’s Traffic Consultant, F&V, had not had a 
chance to fully review all of the traffic information.  At this time the City has a letter 
dated January 4 from F&V indicating they would recommend that the Planning Board 
accept the Traffic Study with the condition that a detailed special event operations plan 
be completed prior to obtaining a Certificate of Occupancy for the building. That would 
ensure that the hotel will have enough valets and enough time to take the cars over to a 
parking structure so that they don’t queue up too far on Park St. and spill onto Maple 
Rd.  If they do that it causes congestion moving onto Woodward Ave. 
 
In response to Mr. Boyle, Ms. Ecker advised that F&V would review and approve the 
special event operations plan and then it would be brought back to the Planning Board 
as an addendum to the CIS as an offshoot of the Traffic Impact Study. The valet stand 
also has to be approved through the City.  Any use of City parking spaces needs to be 
reviewed and approved by the City Commission. 
 



Mr. Koseck inquired whether the Traffic Consultant is confident that there is a valet plan 
that would work.  It seems to him the two parking structures that would likely serve this 
development are often tapped out.  
 
Ms. Kroll answered that was one of her concerns.  The Peabody and Park St. garages 
have been at capacity during the middle of the day.  So if there was a banquet that 
occurred during the middle of the day there would probably be some issues.  In that 
case she would want the hotel to outline where they propose to park their vehicles if the 
garages are full.  For an evening event the two garages have plenty of capacity.  In 
addition, the amount of time it takes for a valet to park a car needs to be documented in 
the special event plan.  If they are not able to meet the plan then there is a code 
enforcement issue.  There are only three queue spaces, so during a special event the 
hotel may want to bag rent the spaces on the north end of Park for queuing of vehicles. 
 
Responding to Mr. Williams, Ms. Ecker established that the traffic signal currently 
located at Park / Maple Rd. / Peabody will stay but there will be changes made to the 
signal timing along with a signal for pedestrians as they cross Park.  Maple Rd. traffic 
west of Peabody / Park is being reduced to a single lane. 
 
It was discussed and Ms. Ecker affirmed that any contractual issues that the operator of 
the Hunter House and the owner of the land may have between themselves is a private 
civil matter and is not for this board or the City to adjudicate on, because there is 
established ownership of the property.   
 
Mr. Kevin Biddison, Biddison Architecture, 320 Martin St. said they are working on 
operational procedures for queuing, such as hiring additional valets. They will do their 
best to keep the traffic and queuing out of the intersection. It has been noted that the 
underground parking that would extend out into the right-of-way might be in conflict 
with electrical conduits and they are reviewing that with the City. If there is an issue 
with the utility it is something they will pull back on, but if it is a small item it would be a 
monetary thing. 
 
The proposed parking spaces that are outlined to service the new Hunter House all meet 
the 180 sq. ft. requirement.  Mr. Biddison explained how deliveries and trash will be 
handled.  The banquet room might accommodate 50 to 60 people at the most, as it is 
not a huge area.  Mr. Boyle said in his opinion that isn’t a particularly large space. That 
is an important issue in order to understand the community impact of the hotel. 
 
Mr. Williams asked Ms. Kroll to comment on existing traffic on Maple Rd. at peak times, 
leaving the hotel.  Ms. Kroll said that presently traffic going westbound on Maple Rd. 
does not back up into Woodward Ave.  Eastbound, it does back up. Mr. Williams did not 
agree with that analysis because the traffic backs up between Old Woodward Ave. and 
Peabody, as the lights are not coordinated. The stacking at Peabody and Park is fine but 
the traffic moving west past Park and past Peabody stacks up.  Ms. Kroll said that when 
an evaluation study for the hotel was made, they evaluated the future conditions with 
the two-way operations on Park. 
 



Mr. Koseck questioned if there are any tweaks that Ms. Kroll would recommend that 
would make a better development from a traffic impact standpoint.  Ms. Kroll replied her 
biggest concern is that they really only have space for three vehicles to queue up.  
During peak times that may not be enough storage space.  Ideally if the hotel was 
located on the Hunter House corner, it would provide better queuing.  Further 
responding to Mr. Koseck, she said that people going south on Woodward Ave. turning 
onto Hamilton and making a left turn into the Hunter House site is a condition that 
currently exists. Ms. Ecker pointed out there is no interior connection to get to the hotel 
site from the Hunter House parking lot.  Mr. Koseck thought that generally people would 
not know that and may turn in to park there. 
 
Chairman Clein opened up discussion from members of the public at 8:05 p.m. 
 
Mr. Kelly Cobb said he is one of the owners of Hunter House along with his mother, 
Susan, who was also present.  Hunter House is one of the oldest businesses in 
Birmingham as they have been in operation for 67 years.  Some of their issues are not 
in the Planning Board’s purview but he highlighted a couple that he thinks are.   
 
To establish background, Mr. Cobb explained he transferred the property to the 
applicant, and as a part of that transfer there was a purchase agreement outlining 
certain rights that he retained.  That agreement has not been furnished to the City as it 
is not necessarily within their purview. The agreement gives Hunter House sole 
discretion and approval rights over what their space looks like and the municipal lot. 
They have not approved the space, as it was submitted to the City without their 
knowledge.   
 
Ms. Ecker clarified that regardless of what the agreement says, Hunter House does not 
have sole discretion over what happens on the City’s property.   
 
Mr. Cobb went on to say they have concerns and questions about parking, the same as 
the City has with traffic.  He would appreciate if the City would contract with F&V to 
come up with a better study than the one proposed.  The study assumes that Hunter 
House needs only 14 spots.  Not accounted for in the study is that it would be fair to 
presume that Hunter House would need to use another 15 spaces or so in surrounding 
parking decks. Also not accounted for in the study is the Peabody development.  The 
Peabody assumed a shortage of 57 spots between the Park and the Peabody decks.  
Add that to the 15 that Hunter House will need and that comes to a deficiency of 87 
parking spots.  
 
This raises concerns for them because they already have parking problems.  People park 
in their lot and walk to Downtown. They are also concerned about traffic circulation.  
Their customers already loop around until they can get a spot to pick up the food from 
their phone in orders.  That activity will increase if their parking shrinks and there is a 
severe deficiency within the broader area.   
 
There is a statement in the CIS that it appears the Hunter House is not historic, as they 
have not been registered historic. They believe that they are, and he raised that as a 
concern for them.   



 
Ms. Ecker clarified on the historic issue that the site or the building is not designated 
historic within the City of Birmingham, nor have they received an application from either 
the current or previous owners to consider designating it as such.  
 
Mr. Koseck inquired how Mr. Cobb would change the proposal to meet his needs.  Mr. 
Cobb indicated they have certain minimums of what they are guaranteed in the space, 
certain discretion on the shape of their building, how the layout would be, and all of 
those things.  They are working with Mr. Biddison to find a solution to that and have not 
reached agreement over what the space looks like. 
 
Mr. David Hart said he represents Hunter House.  He stated the agreement between the 
two parties is part of the public record at the Oakland County Register of Deeds.  It has 
been recorded since 2007 and perfects the interest of Hunter House.  
 
Ms. Theresa Pelovocian from Bloomfield Hills said she believes that Hunter House is very 
special to everyone.  People can remember countless times going to the Hunter House 
with their sons or daughters to celebrate some accomplishment.  On another note, her 
daughter has been employed by Hunter House for four years and it has been a 
phenomenal place for her to work.  The kids make good money, pick up great work 
ethics, and learn to handle themselves with the public.  Hunter House is a great place 
for the community to go.   
 
Motion by Mr. Williams   
Seconded by Mr. Koseck to receive and file an e-mail against the project and 
supporting Hunter House dated January 2019.   
 
Motion carried, 7-0. 
 
VOICE VOTE 
Yeas: Williams, Koseck,  Boyle, Clein, Jeffares, Share, Whipple-Boyce 
Nays: None  
Absent:  Ramin 
 
Mr. Williams announced that he has come to a different conclusion than the Planning 
Dept. or than F&V.  There are a couple of concerns in their report that should be 
highlighted: 
 Based on the parking analysis there is no capacity in either the Park or Peabody 

parking garage during the day; 
 Any vehicle queues that extend beyond a four vehicle storage area will impact the 

operations of Maple Rd. and potentially the intersection at Woodward Ave. 
 

Missing from the analysis is the single lane traffic heading west on Maple Rd. to Old 
Woodward Ave. which backs up frequently to beyond Peabody during busy hours. 
Therefore Mr. Williams said he is not inclined to approve the CIS or the project with this 
many unanswered traffic and parking issues.  Further, he is not satisfied that the issues 
that the chairman highlighted at the last meeting have been answered adequately. 
 



This situation is exacerbated because the City has to recognize the difficulties of building 
on this site, most importantly the traffic in this very confined area. 
 
Mr. Koseck observed that anything that is developed on this site will bring in more traffic 
and have an enormous impact.  He was curious how a hotel fits. 
 
Mr. Share observed he is not hearing that the Traffic Consultant needs to do any more 
work. Secondly, he has never seen in a CIS the suggested condition that the applicant 
provide a City-approved special event operations plan prior to obtaining a Certificate of 
Occupancy. He would accept the CIS without that suggested condition but he has some 
extremely serious reservations about a site plan for this project because of the danger 
to public safety that the special event use and the valet operation create. 
 
Mr. Boyle was in favor of deleting the requirement in the CIS for a special event 
operations plan. The appropriate place for that is in the Site Plan Review, along with 
concerns about traffic movements. He explained that by accepting the CIS it does not 
mean that the Planning Board is tacitly accepting this development.  Chairman Clein 
added that he also doesn’t want it inferred that by accepting the CIS the board is 
accepting the Traffic Study because they are clearly not.  
 
Mr. Jeffares said that the Master Plan Downtown calls for a sister building to the 
Greenleaf Trust building on this site.  If they were to develop an office building there 
would be the condition of many people leaving at the exact same time, all trying to get 
out onto Woodward Ave.  If that is the alternative, to him that use would be far worse. 
 
Motion by Mr. Boyle 
 Seconded by Mr. Jeffares to ACCEPT the Community Impact Study as 
provided by the applicant for the proposed development at 35001 & 35075 
Woodward, The Maple, with the following conditions:  
1) Applicant must provide a City-approved special event operations plan at 
the same time as completing the Final Site Plan Review process;  
2) Applicant must provide mitigation strategies for control of noise vibration 
and dust;  
3) Applicant will be required to bury all utilities on the site;  
4) Applicant must distinguish an area for the separation and storage of 
recycling;  
5) Applicant must conform to the streetscape design as outlined in the new E. 
Maple Rd. streetscape project;  
6) Applicant provide information on all life safety issues and Fire Dept. 
approval, as well as details on the proposed security system provided to and 
approved by the Police Dept.; and  
7) Applicant must address the concerns of all City Depts. 
 
Amended by Mr. Share 
And accepted by the makers of the motion to replace 1) as follows:  Applicant 
must submit for approval by the Planning Board at the same time as 
completing the Final Site Plan Application process a special event operations 



plan approved by the City Police Dept. after consultation with the City’s 
Traffic Consultant. 
 
No one from the public wished to comment on the motion at 8:40 p.m. 
 
Motion carried, 6-1. 
 
ROLLCALL VOTE 
Yeas: Boyle, Jeffares, Clein, Koseck, Whipple-Boyce, Share 
Nays: Williams 
Absent:  Ramin 
 
The chairman noted that a number of issues have been raised during the CIS process 
that make him uncomfortable with moving forward with the Preliminary Site Plan this 
evening. 
 
Mr. Williams agreed.  The Planning Board has pointed out the unresolved issues that 
need to be addressed.  Additionally, he feels that the Parking Assessment District with 
its impact on this particular property requires City attention.  However, this problem 
exists whether this or any other significant development goes through. 
 
Mr. Jeffares commented that the amount of time required to get into a deck is 
significantly longer than it used to be because of the queuing.  A valet would have to 
wait behind people who are having trouble getting through with their card. 
 
Ms. Whipple-Boyce expressed her concerns: 
 She would like to see an internal floor plan for the retail level in order to better 

understand how the banquet area will be used.  She thinks a lot more than 60 
people will be using that space and that has a direct impact on the queuing of 
vehicles that are arriving; 

 She wondered if keeping the Hunter House building has ever been considered 
because it is such an iconic structure. 

 
Mr. Boyle made a couple of points: 
 The board should know what the City intends to do in that area.  He wanted to see 

the plan for turning Park into two-way, what the parking will be, and how long cars 
are going to wait; 

 He is frustrated that so much emphasis is being placed on parking and designing 
around parking.  This is not how it should be done.  Also, the Hunter House states 
they need parking, yet they take four spaces in their lot to park their vans.  Why not 
shift them farther away and release the parking spaces?  They could also make 
arrangements to shuttle people back and forth for an event and include that in the 
plan. 

 
Mr. Share observed that on Page 3 of the developer’s December 31 traffic report, it 
states that the banquet facility will have a capacity of 150 to 200 guests. 
 



Mr. Koseck did not think the site plan goes far enough beyond the limits of the site.  His 
further thoughts were: 
 Whether turning Park into a two-way street is still the right thing today just because 

it was someone’s idea 20 years ago in the Downtown 2016 Master Plan.  If he is 
going south on Park, where is he going;   

 The 20 ft. parking zone will need a variance, but also it is a planning issue and he 
will have to be convinced that it is good planning. 

 
Motion by Mr. Share   
Seconded by Mr. Williams to postpone the Preliminary Site Plan for 35001 
Woodward Ave. (Hunter House and vacant parking lot) to February 27, 2019. 
 
Motion carried, 7-0. 
 
VOICE VOTE 
Yeas: Share, Williams, Koseck,  Boyle, Clein, Jeffares, Whipple-Boyce 
Nays: None  
Absent:  Ramin 
 

 
 
 
 
 
 



Planning Board Minutes 
May 22, 2019 

 
E.  Request for Preliminary Site Plan Review 
 

1. 35001 Woodward – The Maple – Request for approval of a 
Preliminary Site  

Plan to permit the construction of a five story hotel building 
(Postponed from  

February 27, 2019).  
 
Planning Director Ecker presented the item. 
 
Planning Director Ecker confirmed: 

● City Engineer O’Meara has said the applicant’s proposed plans for Park Street 
would not interfere with the City’s plans for Park Street. 

● The applicant has amended their plans to make them consistent with the City’s 
plans for Maple. 

● The applicant is required to have three loading spaces based on use and square 
footage of building. The spaces are required to be 40 feet long, 12 feet wide, 
and 14 feet in height. 

● The traffic consultant has reviewed the most current plans. The three parking 
spaces further to the north have also been removed so the hotel may stack cars 
there if necessary. 

 
Mr. Williams noted that the three spaces to the north which were removed were in front 
of retail establishments.  
 
Kevin Biddison, architect, told the PB that he had met with the City’s Engineering and 
Planning Departments multiple times in the past month and that the project had 
undergone a number of adjustments in order to come further into alignment with the 
City’s requirements. He continued:  

● The double-banked loading zone would allow the applicant to stack up to 10 cars 
if needed. Such circumstances would only be likely to occur in the daytime hours. 

● The garage door width will be reduced to 25 feet from 30 feet as required.  
● The applicant would be more than willing to add the additional tree necessary if 

the arborist signs off on it. The applicant will also add the additional street lamp 
required. 

● Additional lighting will be added around the building once the building is built 
and the first round of lighting is installed to illuminate any remaining darker 
areas. 

● The vertical aluminum fins with LED lighting at Maple and Park and Maple and 
Woodward are being installed to provide visual interest and are cut back into the 
stone so they will not project into the right-of-way.  

 
Mr. Williams suggested adding the operations plan with the City onto the list of 
conditions for preliminary. He also cited his previous ‘No’ vote on the CIS due to safety 



concerns, and commended the applicant for their efforts towards making the project 
safer through improved traffic flow and valet parking.  
 
Mr. Koseck agreed with Mr. Williams, saying the applicant had come a long way in terms 
of improvements made to safety and traffic flow. He also said the hotel would likely 
need vestibules within the building, but that as long as they were interior it would not 
affect the site plan. 
 
In reply to a query by Mr. Koseck, Mr. Biddison said the parking spaces on Hamilton are 
part of the conversation with the Hunter House Group. In addition, there are stairs on 
the Hamilton side of the building which would allow Hunter House patrons access to 
some of the additional spaces below grade. 
 
Mr. Koseck said the retention of the 1½ foot wide curbed median on Park Street was a 
strange decision. 
 
Mr. Biddison said the curb was being maintained at the request of City Engineer O’Meara 
in order to help drainage along the street. He said he anticipated the conversation with 
the Engineering Department regarding the curb would continue. 
 
Mr. Boyle acknowledged that with all the competing interests on this site, nothing was 
going to be perfect but that the applicant’s efforts had brought them much closer. 
 
In response to Mr. Boyle, Mr. Biddison explained the rooftop would have seating and a 
rooftop bar. 
 
Planning Director Ecker advised Mr. Biddison that within the overlay a commercial use 
could not be located above a residential use. She suggested the rooftop could be used 
by the residential occupants of the fifth floor of the building. 
 
Mr. Biddison stated that both elevators would be available for resident use in the 
building.  He confirmed a key system would be in use, allowing only residents to access 
residential floors. 
 
Chairman Clein asked that the applicant confirm the width of the sidewalk in front of 
Greenleaf Trust and design their sidewalk to match that width. 
 
Mr. Biddison said the five feet sidewalk proposed is what the Engineering Department 
instructed the applicant to provide. 
 
Mr. Williams said the elevator usage should be reconsidered by the City from a security 
standpoint since residents may not know all their neighbors, and a non-resident could 
easily follow a resident out onto a residential floor. 
 
Chairman Clein said he was not as concerned about a potential security issue, and 
advised that the applicant work the issue out within their own operations and with the 
City’s Building Department. He continued: 

● He appreciated the applicant’s continued efforts to meet City requirements. 



● Seven stacking spaces on Park Street seemed like too many to reserve for the 
purpose. It would require the City give up too much pedestrian and public space. 
He said he was not comfortable with it, and that while it might not yield a no 
vote from him this evening, he would advise the layout be reconsidered for the 
final. 

● There is no reason one line of valet cars should be insufficient, especially with 
the three extra spaces being made available to the north. 

● For the final review he would want to know that the applicant and the City’s 
Engineering Department are creating good design for these conditions, and not 
just what works. 

● This should look like a valet operation, which would take up little more space 
than parallel parking, instead of a double-stack for cars. 
 

Mr. Williams said he agreed with Chairman Clein’s concerns, but that he would also not 
want to see cars unable to move on Maple. He said the City might have to change some 
of its plans if it wants to allow reasonable development on this site. 
 
Mr. Boyle recommended the applicant discuss the possibility of renting some of the 
space within the small parking lot near the hotel on Park Street, which would reduce 
some of the need to have extra street space for stacking cars. 
 
Chairman Clein noted the applicant would have to speak to the City about its lease of 
the City’s property, so it should also raise the question of renting that parking lot space 
per Mr. Boyle’s recommendation. 
 
Mr. Biddison said the applicant would be open to the conversation. 
 
Mr. Koseck said he also believed it would be a good idea to explore with the City. 
 
Chairman Clein recommended adding a letter dated May 20, 2019 from Kelly William 
Cobb, Vice-President of Hunter House Hamburgers to the official record. He summarized 
the letter as notifying the PB of the applicant’s contractual obligations to Hunter House 
as related to the development. Noting that the issues raised by the letter were not in the 
PB’s purview, Chairman Clein said it was still helpful to understand where the 
negotiations stand and extended his appreciation for the letter to Mr. Cobb. 
 
Motion by Mr. Williams  
Seconded by Mr. Share to receive and file the letter dated May 20, 2019 from 
Kelly William Cobb into the official record. 
 
Motion carried, 7-0. 
 
VOICE VOTE 
Yeas: Williams, Share, Jeffares, Boyle, Whipple-Boyce, Clein, Koseck 
Nays: None  
 
Mike Kopmeyer, 1351 Bennaville Ave, said he would like to see more green space in this 
plan. He said he would like to see some amount of the space set aside for a public park, 



and that in a perfect world Birmingham would not have a four or five story building on 
that lot. He said as a compromise it would be good if there could be areas shaded by 
trees which are public and allow for people to gather. He also said he endorsed 
Chairman Clein’s concerns with the planned double-stacked space on Park Street.  
 
Mr. Kopmeyer continued that the frontage along Woodward seemed cold and not 
conducive to pedestrian usage and activity. He suggested that awnings or more 
masonry or other options could make that frontage seem more human-scale and 
approachable. 
 
Mr. Boyle commended the applicant and architect on all the work they have done. He 
said he would like the applicant to review the stacking plans on Park Street. He added 
that, along the lines of Mr. Kopmeyer’s comments, Mr. Boyle was keen to see the 
proposed building materials at the final site plan. 
 
Mr. Williams suggested it would be prudent for Chairman Clein to participate in some of 
the operation discussions between the applicant and the City since he could best 
represent the PB’s concerns about traffic flow and parking. He noted that while Planning 
Director Ecker is a capable intermediary between the PB and the applicant, the PB’s 
recommendations should be directly conveyed by Chairman Clein due to the specificity 
of the Board’s concerns.  
 
Mr. Share said he would also dislike the double-stacking if not for the extreme public 
safety risks that could result should traffic not be managed efficiently at this 
intersection. He noted that the hotel could handle up to 120 vehicles for events, and 
that a dangerous situation would likely compound very quickly if hotel traffic is not 
adequately controlled. He said he would be satisfied if the Engineering Department and 
the City’s traffic consultant confirmed that high-volume hotel traffic could be managed 
with single-stacking and a healthy margin of safety. Otherwise, he said double-stacking 
is a reasonable, although not ideal, condition to accept. 
 
Mr. Boyle recommended the applicant consider different options for signage as it moves 
towards its Final Site Plan Review, specifying that it should avoid the signage issue that 
the Greenleaf Trust building has.  
 
Motion by Mr. Boyle  
Seconded by Mr. Koseck to approve the Preliminary Site Plan for 35001 & 
35075 Woodward – The Maple – with the following conditions: 1) The 
applicant must clarify which refuse areas the two proposed retail uses are 
permitted to use, and the accessibility of such; 2) Submit specification sheets 
for the proposed ground mounted and rooftop mechanical units to ensure full 
screening; 3) Add the correct number of street trees to each street frontage, 
or obtain a waiver from the Staff Arborist; 4) The applicant must provide the 
correct number of street lights and provide regular spacing of such by Final 
Site Plan Review. 5) Submit a photometric plan and specifications on all 
proposed lighting; 5) The applicant must reduce the width of the garage entry 
on the west elevation or obtain a variance from the Board of Zoning Appeals; 
6) Submit material samples, colors, and specifications as well as details on 



any proposed signage; 7) Applicant comply with the requests of all City 
Departments; 8) Applicant obtain approval of a lease agreement by the City 
Commission for all projections and /or encroachments on City property; 9) 
Applicant revise plan sheets as necessary to ensure all sheets are consistent 
and show the required property lines and clearly note all projections / 
encroachments across property lines; and 10) At Final Site Plan Review, the 
applicant must provide the Special Event Operations Plan for the said hotel. 
 
Motion carried, 7-0. 
 
VOICE VOTE 
Yeas: Boyle, Koseck, Williams, Share, Jeffares, Whipple-Boyce, Clein 
Nays: None  
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Zoning Compliance Summary Sheet 
 Revised Preliminary Site Plan Review 

35001 & 35075 Woodward – The Maple 
 
 
Existing Site: Hunter House restaurant and surface parking lots 

Zoning: B-4 (Business Residential) and D-4 (Downtown Overlay) 
Land Use: Commercial 

 
Existing Land Use and Zoning of Adjacent Properties: 
 

  
North 

 
South 

 
East  

 
West 

 
Existing 
Land Use 

Commercial/ 
Office Mixed Use Commercial Commercial/ 

Office 

 
Existing 
Zoning 
District 

 

B-4, Business - 
Residential 

B-4, Business - 
Residential 

B-2, General 
Business 

B-4, Business - 
Residential 

Overlay 
Zoning 
District 

D-4 D-4 D-2 D-4 

 
 

Land Area:   Existing: Approx. 0.5 acres (including City lot) 
Proposed: Approx. 0.5 acres (including City lot) 

Dwelling Units: Existing: 0 units 
Proposed: 42 units 

 
Minimum Lot Area/Unit: Required: N/A 

Proposed: N/A 

Min. Floor Area /Unit: Required: 600 sq. ft. (efficiency or one bedroom) 
800 sq. ft. (two bedroom) 
1,000 sq. ft. (three or more bedroom) 

Proposed: Smallest unit 690 sq.ft.  
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Max. Total Floor Area: Required: N/A 
Proposed: N/A 

Min. Open Space: Required: N/A 
Proposed: N/A 

Max. Lot Coverage: Required: N/A 
Proposed: N/A 

Front Setback: Required: 0 ft. 
Proposed: 0 ft. 

Side Setbacks Required: 0 ft. 
Proposed: 0 ft. 

Rear Setback: Required: A minimum of 10 ft. rear yard setback shall be provided 
from the midpoint of the alley. In the absence of an alley, 
the rear setback shall be equal to that of an adjacent, 
preexisting building 

Proposed: 0 ft., equal to the Greenleaf Trust building 

Min. Front+Rear Setback Required: N/A 
Proposed: N/A 

 
Max. Bldg. Height: Permitted: 80 ft., 5 stories 

Proposed: 80 ft., 5 stories 

Max Eave Height: Required: 58 ft.  
Proposed: 56.3 ft. 

Floor-Ceiling Height: Required: N/A 
Proposed: N/A 

Principal Ped. Entry: Required: On a frontage line 
Proposed: Twelve entrances, 5 on Park Street frontage line (1 

residential lobby, 1 office lobby, 3 retail) and 6 on 
Woodward frontage line and 1 on Hamilton 
 

Absence of Bldg. Façade: Required: N/A 
Proposed: N/A 

Opening Width: Required: 25 ft. maximum 
Proposed: 19 ft. on Hamilton, 25 ft. on Park 
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Parking: Required: 15 – 2 or less room units = 19 spaces 
27 – 3 or more room units = 41 spaces 
Total Required:  60 

Proposed: 85 spaces 

Min. Parking Space Size: Required: 180 sq. ft. 
Proposed: 180 sq. ft. 

Parking in Frontage: Required: Off-street parking contained in the first story shall not be 
permitted within 20 feet of any building façade on a 
frontage line or between the building facade and the 
frontage line. 

Proposed: None 
 

Loading Area: Required: 3 off-street loading spaces (40’ x 12’ and 14’ in height) 
Proposed: 3 off-street loading spaces (39’ x 10’ by 14’ in 

height).  
 
The applicant must submit plans showing 3 off-
street loading spaces with the required 
dimensions, or obtain a variance from the Board of 
Zoning Appeals. 
 

Required Retail Depth: Required: 20 ft. minimum (on Maple only) 
Proposed: Restaurant use along the entirety of the Maple frontage 

at the required depths 
Screening:   

  
Parking: Required: 32 in. capped masonry screenwall 

Proposed: Fully screened by the building 

Loading: Required: Fully screened from public view 
Proposed: Fully screened by the building 

Rooftop Mechanical: Required: Fully screened from public view 
Proposed: Rooftop screening is 10.6 ft. in height, spec sheets on 

mechanical required at Final Site Plan Review. 
 

Elect. Transformer: Required: Fully screened from public view 
Proposed: 5 ft. Junipers and 6 ft. Arborvitae 

Dumpster: Required: 6 ft. capped masonry screenwall 
Proposed: All refuse areas are proposed within the building 

envelope and are screened by solid walls. 
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January 17, 2020 
                                                                                   VIA EMAIL 
Ms. Jana L. Ecker                                                          
Planning Director 
City of Birmingham 
151 Martin Street, P.O. Box 3001 
Birmingham, MI 48012 
 
RE: 35001-35075 Woodward - The Maple 

Birmingham, MI 
 Traffic Impact Assessment Review   
 
Dear Ms. Ecker: 

Fleis & VandenBrink (F&V) staff have completed our review of Traffic Impact Assessment provided for The 
Maple (35001 & 35075 Woodward Ave.).  The updated traffic study for this site was based on the revised 
development plan for this project than includes apartments, office, retail and restaurant (Hunter House) land 
uses.  The traffic study was prepared by Stonefield Engineering & Design, LLC and was received by F&V on 
January 6, 2019. Based on this review, we have the following comments and observations. 

1. The traffic study assumed vehicles using the parking garage site access drives would be generated by the 
following land uses: 

• Hunter House, via Hamilton Row 
• Hunter House, via Park Street  
• Apartments, via Park Street 
• Office (portion of trips), via Park Street 

The remaining trips generated by the office and all the trips generated by the retail traffic is expected to use 
adjacent on and off-street parking facilities and was distributed to the adjacent roadway network 
accordingly. 

2. The results of the traffic study show that impact of the proposed development on the adjacent roadway 
network will be negligible and the additional traffic volumes generated by the proposed development can 
be accommodated with the exiting* roadway network.  

* Park Street was evaluated as a two-way roadway for this analysis.  

3. The study evaluated the projected vehicle queueing on Hamilton Row and Park Street to determine if there 
would be any blocking at the proposed site access to the parking garages.  The results of this analysis is 
summarized below and shows that generally access will be maintained at the site driveways.   

Parking Garage 
Access Drive Peak Hour Percent Time 

Blocked 
Time Blocked 

During Peak Hour 

Hamilton Row AM 1% <1 min 
PM 11% 7 min 

Park Street AM 0% 0 min 
PM 0% 0 min 
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The vehicle queues on Hamilton Row extending from Park Street and SB Woodward may block the parking 
garage site access for approximately 7 minutes during the peak hour, which is not significant. In addition, this 
access is only for the Hunter House, which can also use the parking access via Park Street. 
 
SUMMARY 

• F&V agrees with the methodology and findings of the traffic study presented for this project. 

We hope that this report addresses the City’s needs regarding this project. If you have any questions, please 
do not hesitate to contact us at your convenience.   
 
Sincerely, 
 
FLEIS & VANDENBRINK ENGINEERING, INC. 
 
 
 
 
Julie M. Kroll, PE, PTOE   
Traffic Engineering Services Manager 
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Section 2.   Proof of Ownership 
 



Section 3.  Maps - Vicinity, Zoning, and Haul Route 
 
 
 

Vicinity Map 
 
   
 
 

 



Birmingham Zoning Map 
 

 



Birmingham Overlay Zoning District Map 
 
 



Section 4.  Zoning Requirements Analysis   
 
 
 
Development Standard  
 

Required  
 

Proposed 
 

Variance  
Required  

Zoning Classification  
 

B-4 
Business-Residential 
Overlay District D-4 

B-4 
Business-Residential 
Overlay District D-4 

No 
 

Front Setback  
 

0' 
10' at Residential  

0' 
10' at Residential 

No 
 

Rear setback   
 

0' 
10' at Residential 

0' 
10' at Residential 

No 
 

Side Setback 
 

0' 
10' at Residential 

0' 
10' at Residential 

No 
 

FAR - percentage  
 

N/A 
 

N/A 
 

N/A 
 

FAR - SQFT 
 

N/A 
 

N/A 
 

N/A 
 

Open Space - Percentage  
 

N/A 
 

N/A 
 

N/A 
 

Open Space - SQFT  
 

N/A 
 

N/A 
 

N/A 
 

Number of residential units  
 

2 
 

42 
 

No 
 

Minimum floor area  
 

600 sq ft (1 bedroom)  
800 sq ft (2 bedroom) 
1,000 sq ft (3 bedroom) 
 

700-1000 sq ft (1 
bedroom)  
1080-2200 sq ft (2 
bedroom) 

No  
 

Parking 
 

1.5 per residential unit  
1.5 x 42 = 63 

85 total spaces  
3 at grade 
82 below grade 
 

No  
 

Loading 
 

2 usable loading space   3 
 

No  
 

Screening  
 

Parking to be screened  
 

Parking and dumpsters 
indoors  
 

 



Section 5.  C.I.S. Checklist - Supplemental Information  
 
General Information   
 
1. Name and address of applicant and proof of ownership;   
See Section 2 
 
2. Name of Development (if applicable);        
The Maple 
  
3. Address and Legal description; 
35001 and 35075 Woodward Avenue, Birmingham, MI 48009    
See survey for legal description   
 
4. Name and address of the land surveyor;     
Nowak & Fraus Engineers 
46777 Woodward Ave, Pontiac, MI 48342 
248.332.7931 
 
5. Legend and notes, including a graphic scale, north point, and date;  
See Site Plan   
 
6. A separate location map;      
See Section 3 for Vicinity Map and sheet T.101 for Location Map 
 
 7. A map showing the boundary lines of adjacent land and the existing zoning of 
the area proposed to be developed as well as the adjacent land;  
See Section 3 for Zoning Map   
 
8. Details of all proposed site plan changes 
Removal of existing parking lot and Hunter House Building   
Addition of new mixed use building (additional building footprint) 
Addition of new underground parking 
Addition of new curb cuts for vehicle site entrance and exit along Hamilton & Park 
Streets.  
Trees, sidewalk, and lighting to be replaced 
Grading and landscaping to meet city of Birmingham requirements 
 
 
Planning & Zoning Issues   
 
9. Recommended land use of the subject property as designated on the future 
land use map of the City’s Master Plan; 

Reference: Downtown Birmingham 2016 Plan 
• Recommended land use for this site is D-3 (Flexible Use Zone) and P (Parking). 
(Appendix F-2, page 94) 
 
 
 

 



10. Goals and objectives of the city’s Master Plans that demonstrate the city’s 
support of the proposed development;   

 The proposed project is to be constructed within the boundaries of the 
Birmingham Overlay District and implement the Downtown Birmingham Plan 

 The proposed project encourages a form of development that will achieve the  
physical qualities necessary to enhance the economic vitality of Downtown 
Birmingham   

 The new building is proposed to the width and property line as required under the 
B-4 zoning and overlay district D-4 

 
11. Whether or not the project site is located within an area of the city for which an 
Urban Design Plan has been adopted by the Planning Board in which special 
design criteria or other supplemental development requirements apply; 
Yes, the proposed project is located within the Downtown Overlay District and complies 
with the Downtown Birmingham 2016 Plan  
 
12. The current zoning classification of the subject property;  
Current zoning of the subject property is B-4, Business-Residential 
Overlay District D-4 
The property will conform to this zoning.   
 
13. The zoning classification required for the proposed development;  
B-4, Business-Residential 
 
14. The existing land uses adjacent to the proposed project: 
Street Frontage on all sides 
North - B-4 Huntington Center - office  
East - B-2 Kroger  
South - B-4 Green Leaf Trust Building - mixed use  
West - B-4 Pazzi - office and Pluto mixed use  
          
15. Complete the attached “Zoning Requirements Analysis” chart;  
Refer to Section 4  
 
Land Development Issues   
 
16. A survey and site drainage plan;  
Refer to the enclosed engineering plans of the site 
 
17. Identify any sensitive soils on site that will require stabilization or alteration in 
order to support the proposed development:  
No sensitive soils 
 
18. Whether or not the proposed development will occur on a steep slope, and if 
so, the measures that will be taken to overcome potential erosion, slope stability 
and runoff;  
The proposed development will not occur on a steep slope, current site is flat. Full 
excavation for two levels underground parking proposed.  
 During construction of the building, care will be taken to employ 
soil erosion best management techniques.   
 



19. The volume of excavated soils to be removed from the site and /or delivered to
 the site, and a map of the proposed haul routes;  
Approximately 12,000 CY of in-place soils will be removed from the site for the  
construction of the new building with underground parking.  
Refer haul route map at  section 3.   
 
20. Identify the potential hazards and nuisances that may be created by the 
proposed development and the suggested methods of mitigating such hazards;   
The site was previously a gas station  
No potential hazards and nuisances. 
 
Private Utilities   
 
21. Indicate the source of all required private utilities to be provided; 
Refer to the enclosed utility plan of the site  
Electricity provided by DTE 
Natural gas provided by CMS Energy  
Cable/telephone services provided by AT&T Communication/Comcast/etc.  
 
22. Provide verification that all required utility easements have been secured for  
necessary private utilities: 
Refer to the enclosed utility plan of the site. 
 
Noise Levels 
  
23. Provide a reading of existing ambient noise and estimated future noise levels 
on the site: 
Included in the Appendix is a study completed by Kolano and Saha Consulting  
Engineers for Sound Level Measurements and Noise Impact Assessment,   
 
24. Indicate whether the project will be exposed to or cause noise levels which  
exceed those levels prescribed in Chapter 50, Division 4, Section 50-
71 through 50-77 of the Birmingham City Code, as amended: 
The Noise Impact Assessment Study prepared for the property concludes that the 
proposed development will be able to comply with the Birmingham Noise  
Ordinance limits.   
 
25. Indicate whether the site is appropriate for the proposed activities and 
facilities given the existing ambient noise and the estimated future noise levels of 
the site: 
Based on the information provided the Noise Impact Assessment study through 
deliberate effort to minimize noisy equipment, the proposed development will be able to 
comply with the Birmingham Noise Ordinance limits 
 
Air Quality 
 
26. Indicate whether the project is located in the vicinity of a monitoring station 
where air quality violations have been registered and, if so, provide information as 
to whether the project will increase air quality problems in the area: 



The property is located in the Southeast Michigan Air Quality District. The monitoring 
station is located in Oak Park. Current Ambient Air Quality Standards are under existing 
minimum standards as set forth by the EPA.   
 
27. Indicate if the nature of the project or its potential users would be particularly  
sensitive to existing air pollution levels and, if so, indicate how the project has 
been designed to mitigate possible adverse effects;  
The development is consistent with the other downtown Birmingham projects.  
HVAC equipment units will have filters and the exhausts will be designed to meet 
all current code requirements.  
 
28. Indicate whether the proposal will establish a trend which, if continued, may 
lead to violation of air quality standards in the future;  
We do not anticipate that the development will establish a trend that will adversely affect 
air quality within the Downtown District.   
 
29. Indicate whether the proposed project will have parking facilities for more than
 75 cars and indicate percentage of required parking that is proposed;  
The proposed development will have (0) outdoor and (3+42+42=85) indoor parking 
spaces located in the parking garage.  
The code requires 1.5 parking spaces to be provided per residential unit (63 total). 
 
Environmental Design and Historic Values  
 
30. Indicate whether there will be demonstrable destruction or physical alteration 
of the natural or human made environment on site or in the right of way (ie. 
clearance of trees, substantial regrading  etc.);   
Refer to enclosed engineering site plans.  
The existing building and parking lot will be demolished.  
Two underground parking levels will be added.   
The sidewalks and streetscape on will be rebuilt to the appropriate standards. 
Addition of new curb cuts for vehicle site entrance and exit along Park and Hamilton.  
 
31. Indicate whether there will be an intrusion of elements out of character or  
scale with the existing physical environment (ie. significant changes in size, scale 
of building, floor levels, entrance patterns, height, materials, color or style from  
that of surrounding developments);   
No, the proposed development will be similar in size, material, and material to 
neighboring buildings.       
 
32. Indicate all elements of the project that are eligible for LEED points if the 
building were to be LEED certified;  
We have determined that LEED certification will not be a part of this development. 
 
33. Indicate whether the proposed structure will block or degrade views, change 
the skyline or create a new focal point;   
The structure will not degrade views.  We believe that the building will help frame the 
main entry to downtown Birmingham.  
 



34. Indicate whether there will be objectionable visual pollution introduced directly 
or indirectly due to loading docks, trash receptacles or parking, and indicate 
mitigation measures for same;   
Parking, trash receptacles, and recycling are located within the building and will not 
cause visual pollution.  
 
35. Indicate whether there will be an interference with or impairment of ambient  
conditions necessary for the enjoyment of the physical environment (ie. vibration, 
dust, odor, heat, glare etc.);  
The proposed development will not generate abnormal vibrations, dust, odor,  
heat, glare or other noxious elements that would prohibit enjoyment of the  
existing environment. All venting will be provided up through the roof. 
 
36. Indicate whether the project area and environs contain any properties listed on
 the National Register of Historic Places or the city’s inventory of historic 
structures: 
This property does not appear on the National Register of Historic Places or the City’s 
Inventory of historic structures.   
 
37. Provide any information on the project area that the State Historic 
Preservation Office (SHPO) may have: 
We are not aware of the property appearing on the State registered Historic Properties  
 
38. Indicate whether there will be other properties within the boundaries or in the 
vicinity of the project that appear to be historic and thus require consultation with 
the SHPO as to eligibility for the National register;   
No surrounding properties appear to be historic.   
 
39. Indicate whether the Department of the Interior has been requested to make a  
determination of eligibility on properties the SHPO or HDC deems eligible and affe
cted by the project;  
There is no indication that the Department of the Interior has been requested to  
make a determination on the historic value of the surrounding properties.   
 
40. Provide proof that the HDC has been given an opportunity to comment on 
properties that are listed on or have been found eligible for the National Register 
and which would be affected by the project;   
Does not apply  
 
 
Refuse 
41. Indicate whether the existing or planned solid waste disposal system will 
adequately service the proposed development including space for separation of 
recyclable materials;   
Space for refuse and recycling areas for the building occupants will be provided  as per 
standards of the city and area.   
 
42. Indicate whether the design capacity of the existing or planned solid waste 
disposal system will be exceeded as a result of the project: 
Solid waste generated from this facility will be standard and can be handled easily by 
local waste management companies   



 
43. Indicate whether existing or planned waste water systems will be able to adeq
uately service the proposed development: 
Yes. The planned sewer service flow basis of design and capacity of the combined 
sewer has been reviewed and confirmed by the City Engineer. 
 
44. Indicate whether the design capacity of these facilities will be exceeded as a 
result of the project;    
It is not anticipated that the design capacity of the municipal combined sewer will be 
exceeded by the development.  
 
45. Indicate the elements of the project that have been incorporated to reduce the  
amount of water entering the sewer system (such as low flush toilets, Energy Star  
appliances, restricted flow faucets, greywater recycling etc.) ;  
Building design will incorporate restricted flow plumbing fixtures and Energy Star 
appliances wherever possible.  
 
Storm Sewer  
 
46. Indicate whether existing or planned storm water disposal and treatment 
systems will adequately serve the proposed development: 
Yes  
 
47. Indicate whether the design capacity of these facilities will be exceeded as a 
result of the project;    
It is not anticipated that the design capacity of the municipal sewer system will be 
exceeded by the proposed development.  
 
48. Indicate the elements of the project that have been incorporated to reduce the  
amount of storm water entering the sewer system (such as the use of pervious  
concrete, rain gardens, greywater recycling, green paved etc.): 
All care will be taken by ownership to use appropriate storm water management  
techniques,  in accordance with the Birmingham Storm water Ordinance.  
http://www.bhamgov.org/government/departments/treasury/storm_water_utility_ordinanc
e.php  
 
Water Service   
 
49. Indicate whether either the municipal water utility or onsite water supply 
system is adequate to serve the proposed project;   
It is anticipated that the existing water main will adequately supply the proposed 
domestic system and fire suppression system. A five pump will be provided if necessary.  
 
50. Indicate whether the water quality is safe from both a chemical and 
bacteriological standpoint;     
It is not anticipated that there area any water quality concerns with the existing municipal 
system in the area. The latest published water quality report can be found at the 
following address:  
http://www.bhamgov.org/document_center/Engineering/2016%20Water%20Quality%20
Report.pdf 
 



51. Indicate whether the intended location of the service will be compatible with  
the location and elevation of the main;   
The proposed water supply design is compatible with the existing system and will not 
require rerouting or significant alterations.  
 
Public Safety 
 
52. Whether or not the project location provides adequate access to police, fire  
and emergency medical services:  
The project located directly on Maple Rd, Hamilton Row, Park St, and Woodward Ave., 
and Park St.  
The project location offers direct access for emergency personnel.   
A 200 s.f. Fire Command Center will be provided just inside the main entry.  
An elevator will be provided that will accommodate a stretcher  
Access to the residential units and commercial spaces will be provided via entrances on 
either side of  the building, at grade. 
The Building will be constructed in terms of the Michigan Building Code 
to ensure proper fire rating. 
 
53. Whether or not the proposed project design provides easy access for  
emergency vehicles and individuals (ie. are there obstacles to access, such as  
one way roads, narrow bridges etc.);   
The project is located on two-way road with direct access to all local arteries. 
Park St. will be converted to a two-way street. 
 
54. Whether or not there are plans for a security system which can be expanded, 
and whether approval for same has been granted by the police department;  
A security system is proposed.  Approval upon review to meet all police department 
requirements. 
 
55. Detailed description of all fire access to the building, site, fire hydrants and  
water connections;     
Fire department connection to be coordinated per fire 
department; Full fire suppression throughout; Access to all floors via fire stairs  
and elevators; Full state of the art alarm system; Fire command center    
 
56. Whether or not there are plans for adherence to all city and N.F.P.A. fire codes: 
All NFPA codes will be followed.   
 
57. Proof that one elevator has been designed to accommodate a medical cart: 
All elevators to accommodate a medical cart 
 
58. Detailed specifications on all fire lanes/parking lot surfaces/alleys/streets to  
demonstrate the ability to accommodate the weight of emergency / fire vehicles;  
Existing street access, concrete parking lot surfaces   
 
59. Detailed description of all fire suppression systems: 
To be submitted with Construction Documents   
 
60. Provide completed FORM A - Transportation Study Questionnaire 
(Abbreviated); 



See Traffic Impact Assessment as prepared by Stonefield engineering.   
 
61. Provide completed FORM B - Transportation Study Questionnaire if required 
by the city’s transportation consultant;  
See Traffic Impact Assessment as prepared by Stonefield engineering. 
Does not apply if absent in the study 
 
62. Indicate whether transportation facilities and services will be adequate to  
meet the needs of all users (i.e. access to public transportation, bicycle  
accommodations, pedestrian connections, disabled,  elderly etc.);  
Bus Stop is located in close proximity on Maple   
A Bike rack will be provided  
Pedestrian access available at on Maple Rd, Park St, and Woodward Ave., and Park St. 
with full Barrier free access to all levels of the building   
 
63. Indicate how the project will improve the mobility of all groups by providing  
transportation choices;  
Occupants and visitors can easily access the facility by foot via sidewalks, by car 
from parking on the street, parking inside the facility, and by bus.  A Bike rack will be 
provided for bikers.   
 
64. Indicate how the users of the building will be encouraged to use public transit 
and non motorized forms of transportation;   
A Bus stop is in close proximity on Maple. A Bike rack will be provided on site for 
occupants and visitors.  The Bike rack will be consistent with Birmingham city standards. 
 
65. Indicate the elements that have been incorporated into the site and 
surrounding right-of-way to encourage mode shift away from private 
vehicle trips;   
A Bus stop in close proximity on Maple. 
A Bike rack on site will be provided.  
 
66. Indicate the elements of the project that have been provided to improve the 
comfort and safety of cyclists (such as secured or covered bicycle parking, 
lockers, bike lanes/paths, bicycle share program etc.);   
A Bike rack will be provided on site. 
 
67. Indicate the elements of the project that have been provided to improve the 
comfort and safety of pedestrians (such as wheelchair ramps, crosswalk marking, 
pedestrian activated signal lights, bulb  outs, benches, landscaping, lighting etc.);  
• Wheelchair and all barrier free access provided   
• Crosswalks available road intersections 
• Pedestrian activated signals provided at road intersections 
• Building and municipal path fully illuminated 
• Planting areas and benches  
 
 
 
 



68. Indicate the elements of the project that have been provided to encourage the 
use of sustainable transportation modes (such as receptacles for electric vehicle 
charging, parking for scooters/Smart cars etc.): 
Not at this time   
 
69. Indicate whether there are any visual indicators of pond and / or stream water  
quality problems on or near the site;   
Not Applicable   
 
70. Indicate whether the project will involve any increase in impervious surface 
area and if so, indicate the runoff control measures that will be undertaken: 
Refer to the enclosed survey and drainage plans paving plans of the site.  
Previously the site was mainly a paved parking lot.  
 
71. Indicate whether the project will affect surface water flows on water levels of 
ponds or other water bodies: 
It is not anticipated that the development will impact any existing surface water  
flows of ponds or other water bodies.   
 
72. Indicate whether the project may affect or be affected by a wetland, flood plain,
 or floodway;     
It is not anticipated that the development will be impacted or propose impact an  
existing wetland, floodplain, or floodway. Refer to the enclosed engineering site plans  
  
73. Indicate whether the project location or construction will adversely impact 
unique natural features on or near the site;  
It is not anticipated that the development will be impacted or propose impact an  
existing unique natural features on or near the site.   
 
74. Indicate whether the project will either destroy or isolate a unique natural 
feature from public access;   
The development will not impede the public access to amenities that surround it.   
 
75. Indicate whether any unique natural feature will pose safety hazards for the  
proposed development;  
No existing natural feature will pose any safety hazards for the development.   
 
76. Indicate whether the project will damage or destroy existing wildlife habitats;  
Proposed project will not destroy and existing wildlife or habitats   
 
Other Information   
 
77. Any other information as may reasonably be required by the city to assure an 
adequate analysis of  all existing and proposed site features and conditions.  
Our office will be happy to supply all additional requested information by the city. 
 
Professional Qualifications  
 
The preparer(s) of the CIS must indicate their professional qualifications, which must 
include registration in the state of Michigan in their profession where licensing is a state 
requirement for the practice of the profession (i.e. engineer, surveyor, architect etc.). 



Where the state does not require licensing (ie. planner, urban designer, economist etc.), 
the preparer must demonstrate acceptable credentials including, but not limited to, 
membership in professional societies, university degrees, documentation illustrating 
professional experience in preparing CIS related materials for similar projects. 
 
Kevin Biddison, AIA  
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Section 12.   Proposed Security System 
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7. Details of the Proposed Development (attach separate sheet if necessary)
________________________________________________________________________________________________________

________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

_________________________________________________________________________________________________________

8. Buildings and Structures
Number of Buildings on Site:_________________________

Height of Buildings & # of Stories:_____________________

Use of Buildings:___________________________________

Height of Rooftop Mechanical Equipment:_______________

9. Floor Use and Area (in Square Feet)

Proposed Commercial Structures:
Total basement floor area:____________________________

Number of square feet per upper floor:__________________

Total floor area:____________________________________

Floor area ratio (total floor area ÷ total land area):__________

__________________________________________________

Open space:________________________________________

Percent of open space:_______________________________

Office Space:______________________________________

Retail Space:_______________________________________

Industrial Space:____________________________________

Assembly Space:___________________________________

Seating Capacity:___________________________________

Maximum Occupancy Load:__________________________

Proposed Residential Structures:
Total number of units:________________________________

Number of one bedroom units:_________________________

Number of two bedroom units:_________________________

Number of three bedroom units:________________________

Open space:________________________________________

Percent of open space:_______________________________

Rental units or condominiums? _______________________

Size of one bedroom units:____________________________

Size of two bedroom units:___________________________

Size of three bedroom units:__________________________

Seating Capacity:___________________________________

Maximum Occupancy Load:__________________________

Proposed Additions:
Total basement floor area, if any, of addition:_____________

Number of floors to be added:_________________________

Square footage added per floor:________________________

Total building floor area (including addition):_____________

Floor area ratio (total floor area ÷ total land area):__________

__________________________________________________

Open Space:_______________________________________

Percent of open space:_______________________________

Use of addition:____________________________________

Height of addition:__________________________________

Office space in addition:_____________________________

Retail space in addition:______________________________

Industrial space in addition:___________________________

Assembly space in addition:___________________________

Maximum building occupancy load (including addition):____

_________________________________________________

10. Required and Proposed Setbacks
Required front setback:_______________________________

Required rear setback:________________________________

Required total side setback:___________________________

Side setback:_______________________________________

Proposed front setback:______________________________

Proposed rear setback________________________________

Proposed total side setback:___________________________

Second side setback:________________________________

11. Required and Proposed Parking
Required number of parking spaces:_____________________

Typical angle of parking spaces:________________________

Typical width of maneuvering lanes:____________________

Location of parking on site:___________________________

Location of parking off site:___________________________

Number of light standards in parking area:________________

Screenwall material:_________________________________

Proposed number of parking spaces:____________________

Typical size of parking spaces:________________________

Number of spaces <180 sq. ft.:________________________

Number of handicap spaces:__________________________

Shared parking agreement? ___________________________

Height of light standards in parking area:________________

Height of screenwall:________________________________

Hotel

2 Levels of parking 

Banquet and restaurant 

1

5

A-2, B, R-2

80’

TBD

N/A

Underground Parking 

& Mechanical

5

HOTEL

TBD

0

TBD

600 Sqft 

700 Sqft

-

TBD

0

0-9’

0

0

85

180 Sqft 

0

4

 Yes, TBD

N/A

N/A

N/A

18

9

9

-

N/A

N/A

N/A

0

0

0

0

27

90

22’-0”

1St FLR, LL1, LL2

0

N/A

N/A

Hotel - 75,420 Sqft

5,900 Sqft 

48,732 Sqft

150,702 Sqft

(2nd - 4th) floor - 21,825 Sqft

------------------------ Residential - 20,650 Sqft

RETAIL/ RESTAURANT 1ST FLOOR

OFFICE 2ND FLOOR

RESIDENTIAL: 3-5TH FLOOR

(2nd-4th) FLOOR -21,675 S.F.

2nd FLOOR OFFICE: 21,675 S.F.

1ST FLOOR: 20,900 S.F.

RESIDENTIAL: 59,645 S.F

TBD

700-1,000 S.F

1,080-2,200 S.F.

42

23

19



12. Landscaping
Location of landscape areas:___________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

Proposed landscape material:__________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

13. Streetscape
Sidewalk width:____________________________________

Number of benches:_________________________________

Number of planters:_________________________________

Number of existing street trees:________________________

Number of proposed street trees:_______________________

Streetscape plan submitted? ___________________________

Description of benches or planters:_____________________

_________________________________________________

Species of existing trees:_____________________________

_________________________________________________

Species of proposed trees:____________________________

_________________________________________________

14. Loading
Required number of loading spaces:_____________________

Typical angle of loading spaces:________________________

Screenwall material:_________________________________

Location of loading spaces on site:______________________

Proposed number of loading spaces:____________________

Typical size of loading spaces:________________________

Height of screenwall:________________________________

Typical time loading spaces are used:___________________

15. Exterior Waste Receptacles
Required number of waste receptacles:__________________

Location of waste receptacles:_________________________

Screenwall material:_________________________________

Proposed number of waste receptacles:__________________

Size of waste receptacles:_____________________________

Height of screenwall:________________________________

16. Mechanical Equipment

Utilities and Transformers:
Number of ground mounted transformers:________________

Size of transformers (L•W•H):________________________

Number of utility easements:__________________________

Screenwall material:_________________________________

Location of all ground mounted utilities:_________________

_________________________________________________

_________________________________________________

Height of screenwall:________________________________

Ground Mounted Mechanical Equipment:
Number of ground mounted units:______________________

Size of ground mounted units (L•W•H):_________________

Screenwall material:_________________________________

Location of all ground mounted units:___________________

_________________________________________________

Height of screenwall:________________________________

Rooftop Mechanical Equipment:
Number of rooftop units:_____________________________

Type of rooftop units:________________________________

__________________________________________________

Screenwall material:_________________________________

Location of screenwall:_______________________________

__________________________________________________

Location of all rooftop units:__________________________

Size of rooftop units (L•W•H):________________________

Percentage of rooftop covered by mechanical units:________

Height of screenwall:________________________________

Distance from rooftop units to all screenwalls:____________

_________________________________________________

17. Accessory Buildings
Number of accessory buildings:________________________

Location of accessory buildings:_______________________

Size of accessory buildings:___________________________

Height of accessory buildings:_________________________

Refer to site plan

To meet City of Birmingham Req. 

Refer to landscape plan

To meet City of Birmingham Req. 

Refer to landscape plan

Refer to landscape

Refer to landscape

11 to be removed

Refer to landscape

Yes

3

0

N/A

1st FLR surface parking 

(4) West side & (2) Interior first level parking lot

Steel roll up doors at each location

2

TBD

TBD

None

N/A

N/A

TBD

Metal Panel

Roof

None

N/A N/A

N/A

TBD

9’-0” +/-

TBD

TBD

N/A

Refer to landscape

Refer to landscape

Refer to landscape

1

N/A

40’-0” X 12’-0”

24/7

6

6’-0” X 6’-0”
10’ -0” +/-

N/A

(2) Hunter House/ (5) BUILDING

N/A (INTERIOR)



18. Building Lighting
Number of light standards on building:__________________

Size of light fixtures (L•W•H):________________________

Maximum wattage per fixture:_________________________

Light level at each property line:_______________________

Type of light standards on building:____________________

_________________________________________________

Height from grade:__________________________________

Proposed wattage per fixture:__________________________

19. Site Lighting
Number of light fixtures:_____________________________

Size of light fixtures (L•W•H):________________________

Maximum wattage per fixture:_________________________

Light level at each property line:_______________________

Type of light fixtures:________________________________

Height from grade:__________________________________

Proposed wattage per fixture:__________________________

Holiday tree lighting receptacles:_______________________

20. Adjacent Properties
Number of properties within 200 ft.:____________________

Property #1
Number of buildings on site:___________________________

Zoning district:_____________________________________

Use type:__________________________________________

Square footage of principal building:____________________

Square footage of accessory buildings:___________________

Number of parking spaces:____________________________

Property Description:________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

North, south, east or west of property? __________________

Property #2
Number of buildings on site:___________________________

Zoning district:_____________________________________

Use type:__________________________________________

Square footage of principal building:____________________

Square footage of accessory buildings:___________________

Number of parking spaces:____________________________

Property Description:________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

North, south, east or west of property? __________________

Property #3
Number of buildings on site:___________________________

Zoning district:_____________________________________

Use type:__________________________________________

Square footage of principal building:____________________

Square footage of accessory buildings:___________________

Number of parking spaces:____________________________

Property Description:________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

North, south, east or west of property? __________________

Property #4
Number of buildings on site:___________________________

Zoning district:_____________________________________

Use type:__________________________________________

Square footage of principal building:____________________

Square footage of accessory buildings:___________________

Number of parking spaces:____________________________

Property Description:________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

North, south, east or west of property? __________________

Property #5
Number of buildings on site:___________________________

Zoning district:_____________________________________

Use type:__________________________________________

Square footage of principal building:____________________

Square footage of accessory buildings:___________________

Number of parking spaces:____________________________

Property Description:________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

North, south, east or west of property? __________________

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD

TBD



1

RETAIL, OFFICE, RESIDENTIAL

N/A

85
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November 22, 2019 

 

 

Mr. Kevin Biddison  

Biddison Architecture 

320 Martin Street, Suite 10 

Birmingham, MI 48009 

 

 

Subject:  Birmingham CIS - Sound Level Measurements and Noise Impact Assessment 

 2019 Update 

        re:  The Maple at 35001 Woodward Mixed Use Development 

  Birmingham, MI 

 

 

 

Dear Mr. Biddison: 

At your request and authorization Kolano and Saha Engineers, Inc. (K&SE) conducted an 

updated investigation to review the environmental noise associated with the proposed 35001 

Woodward Mixed Use Development.  This investigation includes a review of the measurements 

at the development site to understand the current ambient noise condition with an evaluation of 

the proposed development to help assess if noise associated with this development will be 

compatible at this location.  

 

On-Site Sound Level Measurements  

We conducted measurements using a Brüel & Kjær 2270 environmental noise analyzer with a 

precision outdoor microphone assembly.  This instrumentation was calibrated before and after 

measurements using an acoustic calibrator traceable to the National Institute for Standards and 

Technology.  It was set to measure for a continuous period from May 16th starting at 4:30 PM to 

May 17th, 2018 at 3:45 PM.  The measurement equipment was located on the west side of 

Woodward Ave., approximately 28 feet from the center of the right turn lane (access to Maple 

Rd.) and 40 feet from the center of the nearest through lane, and is 80 feet north of Maple Road.  

See Exhibit 1 for a plan detailing the measurement location.   

The results of the measurements are presented in a graph of sound level versus time in Exhibit 2.  

This graph contains three plot lines; the 5 minute Leq (energy average level), the hourly Leq, and 

the daytime and nighttime Leq (used to calculate DNL).  Spikes in the sound level were caused 

primarily by local traffic on Woodward Ave.  

From this data we calculated the DNL or day-night sound level average.  The DNL is an average 

of both the daytime and nighttime sound levels where the nighttime sound levels have been 

raised by 10 dB to account for people’s greater sensitivity to noise in the nighttime hours.  

Measurement results, in terms of the day-night sound level average (DNL), were determined and 

compared to U.S. Government guidelines promulgated by the U.S. Environmental Protection 
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Agency (EPA) and the department of Housing and Urban Development (HUD).  EPA guidelines 

define DNL 55dB (or less) as desirable goal for residential land use; HUD guidelines consider 

outdoor noise levels up to DNL 65dB as “normally acceptable” for residential land use.  HUD 

guidelines consider outdoor noise levels between 65dB and 75dB as “normally unacceptable” for 

residential land use.  The results of these measurements show that the site has a measured sound 

level of DNL 75 dB(A).  This is at the upper edge of the normally acceptable range of the HUD 

guidelines for residential land use.  However, this measurement was taken at an elevation of 

7 feet above the ground.  At higher elevations, road noise will be reduced such that at the 4th & 

5th floor elevations, the expected sound level will be approximately DNL 65-70 dB(A).  

Additionally, the residential levels will have glass or wall railing/barrier elements for the 

balconies which will help shield some street noise to the building interiors.   

Nonetheless, traffic noise from Woodward has the potential to create an adverse noise impact to 

the residences of the building.  It may be desired to provide additional noise isolating 

construction on the façades of the building that will have direct exposure to the Woodward 

traffic noise.  The windows and balcony doors are likely to be the easiest path for noise to pass 

through, and could be upgraded with sound rated assemblies.  Alternately, raising the height of 

the balcony glass railings could also help reduce the traffic noise.  We recommend that the 

façade construction or sound barrier railings, be designed to provide sufficient sound attenuation 

to produce interior traffic noise levels no higher than DNL 45 dB(A).  For luxury construction, 

even lower interior traffic noise levels not exceeding DNL 35 dB(A) should be considered.  

 

City of Birmingham Noise Ordinance 

The City of Birmingham addresses noise in their ordinance under Part II – City Code, Chapter 

50 – Environment, Article II. Nuisances, Division 4 – Noise.  This ordinance provides 

information of Definitions, general prohibitions, specific prohibitions, decibel level prohibitions, 

general exemptions and test procedures.  The objective limits cited in this ordinance (as Table 1) 

are: 

 

Use of Property 
Producing the 

Sound 

Use of Property 
Receiving the 

Sound 

Sunday to Saturday 
7:00 a.m. to 

7:00 p.m. 

Sunday to Saturday 
7:00 p.m. to 

7:00 a.m. 

Residential Residential 75 60 

Commercial Residential 80 60 

Residential Commercial 80 60 

Commercial Commercial 90 75 

 

Exemptions to these limits include power equipment operations between 7AM and 7PM that do 

not exceed 100 dB(A) at or beyond the property line, construction noise between 7AM and 7PM 

Monday-Saturday excluding holidays (with additional provisions), and snow removal which 

does not exceed 90 dB(A) at or beyond the property line.    
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Proposed Development Noise Impact 

The proposed mixed use building is similar to other developments in Birmingham.  The 

proposed 5 story building is expected to have retail stores and a restaurant on the first floor, 

offices on the 2nd floor and residences on the 3rd, 4th & 5th floors.  Additionally, the building is 

planned to have 2 levels of below ground parking.  The anticipated noise sources for the 

development are: 

Building Wide Heating and Cooling Mechanical Systems 

Like other large buildings in Birmingham, centralized roof mounted heating and cooling 

equipment are expected control the climate of building areas separate from individual 

resident quarters.  With the adjacent buildings expected to be at least 100 feet from the 

roof top equipment, noise from these elements are not expected to exceed the ordinance 

limits. 

Exhaust Fans 

With the anticipated restaurant, a kitchen exhaust fan will be needed.  While these 

elements have some potential to create a noise disturbance, efficient fan selection that 

permit the required airflow while not operating at a very high speed should minimize any 

noise issue.  Centrifugal fans tend to be quieter than propeller style fans. 

Emergency Power Generator 

It is expected that an emergency power generator will be part of the building mechanical 

systems.  While this has the potential for excessive noise, with the proper location 

selection and provisions for an enclosure and exhaust muffling, plus the expected 

minimal use (weekly or bimonthly maintenance cycles are expected), we expect that a 

generator can be made to comply with the ordinance and create minimal noise impact.  A 

location adjacent to and facing Woodward Avenue will likely have a lower potential for 

creating a noise disturbance.  

Delivery Vehicles 

For retail or food service, multiple deliveries are expected each week.  These deliveries 

are expected to come from small to medium sized commercial vehicles.  These deliveries 

are expected to be comparable to those for restaurants or other moderately sized 

businesses that already occur in the city. 

Parking Garage Exhaust Fan 

To ventilate vehicle exhaust gasses, a fan is expected for the below ground parking.  

Careful selection of this fan (or fans), possibly a centrifugal or mixed flow, with 

appropriate noise control elements is recommended to help keep pedestrians on these 

parking levels safe (to be able to hear approaching vehicles) as well to comply with the 

noise ordinance for above-grade air intakes and discharges. 

 



Mr. Kevin Biddison        Page 4 of 4  

Biddison Architecture  November 22, 2019 

2018-096 The Maple - Birmingham CIS Noise 2019 Update.docx 

Conclusion 

Based on the information we have been provided, we anticipate that the proposed development 

will produce no excessive noise contribution to the adjacent community and will be within the 

Birmingham Noise Ordinance limits.  Furthermore, the existing measured site sound levels 

exceed 65 DNL, the residential 3rd, 4th & 5th floors are also expected be above the 65 DNL and 

above the “normally acceptable” noise level guidelines promulgated for residential land use by 

the U.S. Department of HUD.  We recommend that the building façade construction or balcony 

sound barriers be designed to reduce the interior sound levels down to an interior DNL of 45 

dB(A) or lower. 

 

Mr. Biddison, we appreciate your calling us for this work.  Should you have questions or need 

additional assistance on this matter, do not hesitate to call. 

 

 

Sincerely, 

 

KOLANO AND SAHA ENGINEERS, INC. 

 

 

 

Darren Brown, P.E. 

INCE Board Certified 

Consultant 

 

 



Kolano & Saha Engineers, Inc. 
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EXHIBIT 1 

SITE PLAN DETAILING THE LOCATION OF THE 
24-HOUR SOUND LEVEL MEASUREMENTS 

 
Measurements Conducted for: Biddison Architecture 
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EXHIBIT 2

Kolano and Saha Engineers, Inc.
Project No.: 2018-096

24H Measurements.xlsx
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Executive Summary 

The Applicant is proposing to construct a five (5)-story mixed-use building on the subject site which is 
currently occupied by the Hunter House Hamburgers restaurant and a surface parking lot.  The development 
would consist of 10,150 square feet of gross leasable retail space on the ground level, 21,675 square feet of gross 
leasable office space on the second floor, 42 apartment units on floors three (3) through five (5), and the existing 
Hunter House Hamburgers restaurant would be moved into a 1,330-square-foot space located at the 
northeastern corner of the proposed building.  Parking on-site would be provided by a ground-level garage with 
three (3) parking spaces designated for employees of the Hunter House Hamburgers restaurant and ADA-
accessible parking, and a 82 parking space, two (2)-level underground garage with 63 spaces designated for 
residents, 11 spaces designated for Hunter House Hamburger patrons, and eight (8) spaces designated for office 
employees.  Construction and full occupancy are expected by 2021. 

Access to the Hunter House Hamburgers ground-level parking garage would be provided via one (1) full-
movement driveway along Hamilton Row, and access to the two (2)-level underground parking garage would be 
provided via one (1) full-movement driveway along Park Street. 

The site is located within the parking assessment district, and as such, no parking is required for the non-
residential portion of the development.  However, parking for patrons of the Hunter House Hamburger 
restaurant and a portion of the office employees would be provided within the parking garage.  Of the 82 parking 
spaces provided within the garage, 63 spaces would be designated for residents, 11 spaces would be designated 
for Hunter House Hamburger patrons, and eight (8) spaces would be designated for office employees. 

The trips generated by the proposed development were assigned to the study network based on existing 
traffic patterns and proposed vehicle parking locations.  Any additional trips into and out of the site that are 
generated by the off-site parking were also added to the study network. 

This Traffic Impact Assessment was prepared by Stonefield Engineering & Design, LLC, utilized the City 
of Birmingham’s Traffic Study Questionnaire (Form B), as well as accepted traffic engineering practices for Traffic 
Impact Assessments. 

The key findings and conclusions developed in this study are as follows: 

1. The proposed apartments are projected to generate 15 trips (4 in, 11 out) during the weekday morning
peak hour and 18 trips (11 in, 7 out) during the weekday evening peak hour.  The proposed office is
projected to generate 47 trips (40 in, 7 out) during the weekday morning peak hour and 27 trips (4 in,
23 out) during the weekday evening peak hour.  The retail uses are projected to generate 10 trips (6 in,
4 out) during the weekday morning peak hour and 100 trips (48 in, 52 out) during the weekday evening
peak hour. The Hunter House Hamburgers restaurant is to continue operating on the site and is
projected to generate three (3) trips (3 in, 0 out) during the weekday morning peak hour and 38 trips
(19 in, 19 out) during the weekday evening peak hour.

2. Traffic for employees of the Hunter House Hamburgers restaurant and ADA parking would utilize the
full-movement driveway along Hamilton Row.  Traffic for the apartments, patrons of the Hunter House
Hamburgers, and a portion of office employees would arrive to and depart from the driveway along Park
Street. Traffic for the retail uses and remaining portion of office employees would utilize the parking
garages located at 333 Park Street and 222 Peabody Street. Based on parking occupancy count data from
March 2017, there is sufficient parking supply to accommodate the parking demand during the weekday
morning and evening periods.

3. The site is located within the downtown parking assessment district, and as such, no parking is required
for the non-residential portion development.  The site would provide three (3) ground-level garage
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parking spaces designated for Hunter House Hamburgers, and 82 parking spaces below grade, including 
63 parking spaces for residents, 11 spaces dedicated to Hunter House Hamburgers, and eight (8) parking 
spaces for employees at the subject site. 

4. The proposed development would further the City’s Multi-Modal Transportation Plan by improving the 
urban character of the block, expanding the downtown footprint and removing surface parking lots that 
do not encourage pedestrian travel or interaction.  The site’s location would provide an additional 
destination in the vicinity of six (6) SMART bus routes.  It is recommended that the office and retail uses 
provide transit information for its employees to encourage transit use. 

5. The proposed development would further the City’s Multi-Modal Transportation Plan by completing the 
sidewalk network along Woodward Avenue between Hamilton Row and Maple Road, whereas a 
combination of sidewalk and asphalt pavement for a parking lot exists today. 

6. The proposed development would further the City’s Multi-Modal Transportation Plan by providing 
outdoor bicycle racks at the entrances to the retail uses and Hunter House Hamburgers for visitor use 
and covered indoor bicycle storage would be provided within the parking garage for use by office 
employees and residents of the apartments.  The proposed bicycle storage encourages bicycle use at the 
site and reduces the need for trips via automobile. 

7. Gated access is not proposed at any of the parking areas. 

8. Based on a Level of Service and Volume/Capacity analysis, the proposed development would not have a 
significant impact on the traffic operations of the roadway network during the weekday morning and 
weekday evening peak hours. 

9. No traffic infrastructure improvements are warranted by the proposed development; however, the 
analysis does consider the proposed two-way operation of Park Street approved by the City of 
Birmingham. 
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Introduction 

The Applicant is proposing to construct a five (5)-story mixed-use building on the subject site which is 
currently occupied by the Hunter House Hamburgers restaurant and a surface parking lot.  The site is bounded 
by Woodward Avenue to the east, Park Street to the west, Hamilton Row to the north, and Maple Road to the 
south.  The subject site location is shown on a map on Figure 1 and is shown isometrically on Figure 2.  The 
development would consist of 10,150 square feet of gross leasable retail space on the ground level, 21,675 square 
feet of gross leasable office space on the second floor, 42 apartment units on floors three (3) through five (5), 
and the existing Hunter House Hamburgers restaurant would be moved into a 1,330-square-foot space located 
at the northeastern corner of the proposed building.  Parking on-site would be provided by a ground-level garage 
with three (3) parking spaces designated for Hunter House Hamburgers, and a 82 parking space, two (2)-level 
underground garage with 63 spaces designated for residents, 11 spaces designated for Hunter House Hamburgers, 
and eight (8) spaces for employees of the proposed development.  Construction and full occupancy are expected 
by 2021. 
 

Access to the Hunter House Hamburgers is currently provided via one (1) full-movement driveway along 
Hamilton Row and one (1) right-ingress/right-egress driveway along Woodward Avenue, and access to the 
adjacent surface parking lot is currently provided via two (2) right-ingress/right-egress driveways along 
Woodward Avenue.  Under the proposed development program, access to the Hunter House Hamburgers 
ground-level parking area would be provided via one (1) full-movement driveway along Hamilton Row, and access 
to the two (2)-level underground parking garage would be provided via one (1) full-movement driveway along 
Park Street. The site is located within the downtown parking assessment district, and as such, 63 parking spaces 
are required for the 42 proposed residential apartment units, and no parking is required for the proposed non-
residential portion of the development.  A total of 85 parking spaces are proposed. 

This Traffic Impact Assessment was prepared by Stonefield Engineering & Design, LLC, and utilized the 
City of Birmingham’s Traffic Study Questionnaires (Form B), as well as accepted traffic engineering practices for 
Traffic Impact Assessments. 

  
Existing Conditions 

Roadway Characteristics 
Woodward Avenue (M-1) is a state trunkline and is classified on the National Functional Classification 

Map as a Principal Arterial roadway.  Woodward Avenue is located along the easterly side of the property with 
a general north-south orientation and generally provides four (4) lanes of travel in each direction.  Woodward 
Avenue is separated by a raised grass median; crossovers are provided within the median to facilitate U-turns and 
left turns.  Along the site frontage, additional lanes are provided approaching the intersection with East Maple 
Road to the south.  Woodward Avenue has a posted speed limit of 45 mph.  Along the site frontage, curb and 
sidewalk are provided, shoulders are not provided, and on-street parking is not permitted.  Woodward Avenue 
provides north-south mobility throughout Birmingham and surrounding municipalities for a mix of commercial 
and residential uses along its length.   

Hamilton Row is classified on the National Functional Classification Map as a local roadway.  Hamilton 
Row has a general east-west orientation and generally provides one (1) lane of travel in each direction.  Hamilton 
Row does not have a posted speed limit.  Along the site frontage, curb and sidewalk are provided along both 
sides of the roadway, shoulders are not provided, and on-street parking is permitted along the northerly side of 
the roadway.  Hamilton Row provides east-west mobility within in the City of Birmingham for a mix of commercial 
and residential uses along its length.   
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FIGURE 1

Site Location Map

The Maple: Mixed-Use Development

35001-35075 Woodward Avenue

Birmingham, Oakland County, Michigan

Traffic Impact Assessment

SITE
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Maple Road is classified on the National Functional Classification Map as a Principal Arterial roadway.  
Maple Road has a general east-west orientation and generally provides one (1) lane of travel in each direction 
with additional lanes provided at key intersections to facilitate turning movements and provide additional capacity.   
Maple Road has a posted speed limit of 25 mph.  Along the site frontage, curb and sidewalk are provided, shoulders 
are not provided, and on-street parking is not permitted.  Maple Road provides east-west mobility in the City of 
Birmingham and surrounding municipalities for a mix of commercial and residential uses along its length.   

Park Street is classified on the National Functional Classification Map as a Major Collector roadway.  Park 
Street has a general north-south orientation and provides two (2) lanes of travel in the northbound direction.  
Park Street has a posted speed limit of 25 mph.  Along the site frontage, curb and sidewalk are provided, shoulders 
are not provided, and on-street parking is not permitted.  It is Stonefield’s understanding that the City of 
Birmingham recently approved a proposal to convert Park Street between Hamilton Row and Maple Road from 
a one-way roadway to a two-way roadway.  In the future condition, Park Street would provide one (1) lane in 
both directions.  Note that presently, Park Street is a two-way roadway north of Hamilton Row. 

Woodward Avenue and East Maple Road intersect to form a four (4)-leg signalized intersection.  The 
eastbound and westbound approaches of East Maple Avenue provide one (1) exclusive through lane and one (1) 
shared though/right-turn lane.  The northbound approach of Woodward Avenue provides three (3) exclusive 
through lanes and one (1) shared though/right-turn lane and the southbound approach of Woodward Avenue 
provides four (4) exclusive through lanes and one (1) exclusive right-turn lane.  Crosswalks and pedestrian signal 
heads are provided across all legs of the intersection. 

Woodward Avenue and Hamilton Row intersect to form a stop-controlled T-intersection with the 
eastbound approach of Hamilton Row operation under stop control.  Hamilton Row provides one (1) exclusive 
right-turn lane.  The southbound approach of Woodward Avenue provides three (3) exclusive through lanes and 
one (1) shared through/right-turn lane.  Crosswalks are provided across the Hamilton Avenue leg of the 
intersection. 

Maple Road, Park Street, and Peabody Street intersect to form a (4)-leg signalized intersection.  The 
eastbound approach of Maple Road provides one (1) shared through/right-turn lane and the westbound approach 
of Maple Road provides one (1) exclusive left-turn lane, one (1) shared through/right-turn lane, and one (1) 
channelized right turn lane.  The northbound approach of Peabody Street provides one (1) exclusive right-turn 
lane.  Crosswalks and pedestrian signal heads are provided across the eastbound and northbound legs of the 
intersection.   

In the future condition, the southbound approach of Park Street would provide one (1) exclusive right-
turn lane, and the westbound approach of Maple Road would provide one (1) exclusive left-turn lane, one (1) 
exclusive through lane, and one (1) exclusive right-turn lane.  A plan sheet details the future lane configuration is 
provided within the Technical Appendix. 

Hamilton Row and Park Street intersect to form a four (4)-leg unsignalized intersection with the 
eastbound and westbound approaches of Hamilton Row and the southbound approach of Park Street operating 
under stop control.  The eastbound approach of Hamilton Row provides one shared left-turn/through lane and 
the westbound approach of Hamilton Row provides one (1) shared through/right-turn lane.  The northbound 
approach of Park Street provides one (1) exclusive left-turn lane, one (1) exclusive through lane, and one (1) 
shared through/right-turn lane.  The southbound approach of Park Street provides one (1) shared left-turn/right-
turn lane.  Crosswalks are provided across all approaches of the intersection. 

In the future condition, each approach at the intersection would provide one (1) full-movement lane, and 
only the eastbound and westbound approaches of Hamilton Row would operate under stop control. 
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Current Traffic Volumes 
Stonefield utilized traffic volume data provided by the City of Birmingham, traffic volume data collected 

by our office, and volume balancing techniques to determine peak-hour traffic volumes at the study intersections.  
Table 1 provides a summary of the traffic data utilized for this study and the year it was collected. 
 
TABLE 1 – BIRMINGHAM TRAFFIC VOLUME DATA 

Intersection Source Year 
Intersection of Woodward Avenue and 
East Maple Road City of Birmingham turning movement count data 2016 

Intersection of Park Street/Peabody 
Street and East Maple Road 

City of Birmingham turning movement count data 2016 

Intersection of Woodward Avenue and 
North-to-South Crossover 

Stonefield Engineering turning movement count data 2018 

Intersection of Woodward Avenue and 
Hamilton Row Traffic volume balancing -- 

Intersection of Park Street and  
Hamilton Row City of Birmingham automatic traffic recorder data 2016 

 
Data collected in 2016 and 2018 was grown to the year 2019 to be consistent with the issuance of this 

report.  In accordance with industry guidelines, the 2016 and 2018 traffic volumes were increased by 2.7% annually 
for three (3) years and one (1) year, respectively.  The background growth rate was determined based on two-
way AADT volumes collected on Old Woodward Avenue between Maple Road and Oak Avenue in 2007 and 
2013.  The volumes were 8,830 vehicles in 2007 and 10,355 in 2013, which equates to an annual traffic volume 
increase of 2.7% 

 
Based on the City of Birmingham data available proximate to the site, it was determined that the data 

collected at the study intersections would provide the most conservative estimate of the existing traffic volume 
along the Park Street site frontage.  The 2016 volume data at the intersection of Woodward Avenue and Maple 
Road and the intersection of Park Street/Peabody Street and East Maple Road was utilized to calculate an annual 
growth rate of approximately 2.7%. 

 
Traffic volumes at the intersection of Woodward Avenue and Hamilton Row were calculated by balancing 

traffic volumes at the adjacent intersection of Woodward Avenue and the North-to-South Crossover and the 
intersection of Park Street and Hamilton Row.  For the balanced movements at the intersection, the higher 
volume was utilized to provide a conservative analysis.  The calculated 2019 Current Traffic Volumes are shown 
on Figure 3. 
 
Future Conditions 

Background Traffic Volumes 
 The 2019 Current Traffic Volumes were grown to a future horizon year of 2021, which is a conservative 
estimate for the proposed development is expected to be fully constructed.  In accordance with industry 
guidelines, the 2019 Current Traffic Volumes were increased by 2.7% annually for two (2) years to determine the 
2021 Base Traffic Volumes.  These volumes are shown on Figure 4.  
 
Other Planned Development Projects 
 To evaluate the future traffic conditions, it is important to consider the potential site-generated traffic of 
other projects that could influence the traffic volume at the study intersections.  Other planned development 
projects include those that are either in the entitlement process or have recently been approved for building 
permits in proximity to the proposed development.  Based on coordination with Julie M. Kroll, PE, PTOE from 
Fleis & Vandenbrink, the City’s Traffic consultant engineer, traffic associated with the Peabody Redevelopment  
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located at 34965 Woodward Avenue and 215 Peabody Street would be expected to add traffic volume to the 
study network.  Figure 5 illustrates the site-generated traffic associated with the Peabody Redevelopment 
assigned to the study area network. 
 
Future Background Volumes 
 The site-generated trips associated with the Peabody Redevelopment were added to the 2021 Base 
Traffic Volumes to calculate the 2021 Future Background Traffic Volumes, which are shown on Figure 6. 
 
Hunter House Hamburgers Traffic Redistribution 

The Hunter House Hamburgers restaurant is presently operating and generating traffic.  These traffic 
volumes are anticipated to generally remain as-is along the surrounding roadway network.  The existing driveway 
along Woodward Avenue would be closed, and vehicular access to the site for Hunter House Hamburgers would 
be provided via one (1) full-movement driveway along Hamilton Row and one (1) full-movement driveway along 
Park Street.  As such, traffic from employees during the weekday morning peak hour were rerouted to utilize the 
driveway along Hamilton Row with all other ingress and egress traffic rerouted to the on-site parking garage 
along Park Street where 11 spaces dedicated to Hunter House Hamburgers would be provided.  It was assumed 
that employees would not arrive or depart the Hamilton Row driveway during the weekday evening roadway 
peak hour.  Figure 7 illustrates the rerouting of Hunter House Hamburgers restaurant traffic as a result of the 
proposed driveway configuration and parking management plan. 
 
Trip Generation 

Trip generation projections for the proposed development were prepared utilizing the Institute of 
Transportation Engineers’ (ITE) Trip Generation Manual, 10th Edition.  ITE trip generation rates for the following 
land uses were cited for the proposed development: 

1. Land Use 221 “Multifamily Housing (Mid-Rise)” was utilized for the proposed 42 apartment units, 
2. Land Use 710 “General Office Building” was utilized for the proposed 21,675 square feet of office 

space,  
3. Land Use 820 “Shopping Center” was utilized for the proposed 10,150 square feet of retail space, 

and 
4. Land Use 933 “Fast-Food Restaurant without Drive-Through Window” was utilized for the 1,330-

square-foot Hunter House restaurant.   

For the residential apartments, parking would be provided for residents within the underground garage 
levels at a rate of 1.5 spaces per unit, consistent with the City’s requirement.  All trips for residential users would 
utilize the site driveway along Park Street. 

As the existing Hunter House restaurant will remain in its current location, provide a smaller building 
with a reduced parking supply, traffic generated by the restaurant would be expected to not increase in the Future 
Condition.  As such, there would not be new traffic impacts associated with the Hunter House Restaurant as 
part of this development.  The Birmingham Hunter House Hamburgers location opens at 9:00 a.m. on weekdays, 
just outside the peak period.  A reduced trip generation to account for the arrival of opening shift employees is 
included within the calculations. 

Land Use 10 “General Office Building” “is a location where affairs of businesses, commercial or industrial 
organizations, or professional persons or firms are conducted” and includes “a mixture of tenants including 
professional services, insurance companies, investment brokers, and tenant services, such as a bank or savings 
and loan institution, a restaurant, or cafeteria and service retail facilities.” As such, this land use encompasses a 
variety of potential uses for the space and its trip generation projections would be appropriate to utilize given 
the tenants of the space are unknown at the time of this issuance. 
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Land Use 820 “Shopping Center” “is an integrated group of commercial establishments that is planned, 

developed, owned, and managed as a unit” and includes “office buildings, movie theaters, restaurants, post offices, 
banks, health clubs, and recreational facilities (for example, ice skating rinks or indoor miniature golf courses).” 
As such, this land use encompasses a variety of potential uses for the space and its trip generation projections 
would be appropriate to utilize given the tenants of the space are unknown at the time of this issuance. 

Table 2 provides the weekday morning peak hour, weekday evening peak hour, and weekday daily trip 
generation volumes associated with the proposed development.  As per correspondence with the City’s reviewing 
traffic engineering consultant, the weekend peak trip generation for each of the proposed uses is not 
simultaneous.  Therefore, the weekday morning and weekday evening peak-hour analyses would be sufficient for 
the evaluation of the traffic impacts of the proposed development. 

TABLE 2 – TRIP GENERATION PROJECTIONS 

Land Use 
ITE 

Code Amount Daily 

Weekday Morning 
Peak Hour 

Weekday Evening 
Peak Hour 

Enter Exit Total Enter Exit Total 
Hunter House 
Hamburgers 
(To remain) 

933 1,330 SF 460 3 0 3 19 19 38 

                    
Apartments 221 42 Units 207 4 11 15 11 7 18 
Office 710 21,675 SF 241 40 7 47 4 23 27 
Shopping Center 820 10,150 SF 1,269 6 4 10 48 52 100 

Total Trip Increase 1,717 50 22 72 63 82 145 

As indicated in Table 2, the proposed development would be expected to generate 72 additional trips 
during the weekday morning peak hour and 145 additional trips during the weekday evening peak hour. 
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Trip Distribution & Assignment 
The projected trips generated by the proposed development were distributed along the adjacent 

roadway network.  The trip distribution was determined utilizing existing travel patterns along the surrounding 
roadway network, the location of population centers and major arterials, the access management plan of the site, 
and the location of specific land uses on-site.  As the trip generation for each of the land uses consists entirely of 
new trips, the overall distribution was assumed to be the same for each use/time period.   

A review of historical traffic counts available from the Southeast Michigan Council of Governments 
(SEMCOG) was performed to understand the existing travel patterns.  Specifically, SEMCOG counts from 
October 2006 along Woodward Avenue and East Maple Road were utilized.  Based on the traffic count data, the 
following observations influenced the trip distribution of the development: 

1. AM & PM peak-hour volumes along Woodward Avenue were generally equally distributed between the 
northbound and southbound directions  

2. AM & PM peak-hour volumes along Maple Road were greater for the eastbound direction than the 
westbound direction, indicating an origin of trips to the west. 

3. The total traffic volume along Woodward Avenue was approximately 70% higher than the total traffic 
volume along Maple Road. 

The above-referenced data indicates that Woodward Avenue would likely serve a majority of the traffic 
generated by the site given its size and traffic volumes.  Additionally, the Maple Road data indicates a draw from 
the west, given the higher rate of eastbound traffic.  While a portion of that draw is likely from Woodward 
Avenue, locally the density within the City of Birmingham is located predominately to the west of the site. 

Based on these factors, the following entering and exiting trip distribution was utilized: 

1. 35% to/from the north, 
2. 35% to/from the south, 
3. 10% to/from the east, and 
4. 20% to/from the west. 

The driveway along Hamilton Row serves three (3) parking spaces dedicated to Hunter House 
Hamburgers.  The driveway along Park Street would serve residents, Hunter House Hamburgers, and a portion 
of office employees.  Ten percent (10%) of peak-hour office trips were routed to/from the Park Street driveway.  
The 10% rate was selected based on the available parking for the office use (eight (8) spaces) and the projected 
parking demand (72 vehicles) based on the City Ordinance requirement.1 

Parking for the remaining portion of office employees and the retail uses would utilize the parking garages 
located at 333 Park Street and 222 Peabody Street and as such, traffic for these uses was routed to and from the 
parking garage. Figures 8 and 9 illustrates the primary residential trip distribution and primary residential traffic 
volumes respectively.  Figures 10 and 11 illustrates the primary office trip distribution and primary office traffic 
volumes respectively.  Figures 12 and 13 illustrates the primary retail trip distribution and primary retail traffic 
volumes respectively.   

Figure 14 provides the total new traffic volume associated with the proposed development during the 
weekday morning and weekday evening peak hours. The site-generated trips associated with the proposed 
development and the volumes associated with the Hunter House Hamburgers trip rerouting were added to the 
2021 Future Background Traffic Volumes to calculate the 2021 Future Total Traffic Volumes and are provided on 
Figure 15.  

 
1 Parking requirement for office uses not located in the parking assessment district is one (1) space per 300 square feet of floor area. For the 
21,675 square feet of office space, this equates to 72 parking spaces.  A supply of eight (8) parking spaces equates to 11.1% of the 72-space 
requirement, thus a 10% Park Street driveway office use rate was utilized. 
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Traffic Impacts 

Level of Service Impacts 
 A Level of Service and Volume/Capacity analysis was conducted for the 2019 Current Condition, 2021 
Future Background Condition, and 2021 Future Total Condition during the weekday morning and weekday 
evening peak hours at the study intersections and proposed site driveways.  The 2019 Current Condition analysis 
utilized the existing roadway geometry to reflect the existing traffic conditions.  For the 2021 Future Conditions, 
the future layouts of the intersection of Park Street/Peabody Street and Maple Road and the intersection of Park 
Street and Hamilton Row were utilized to forecast traffic operations under the two-way Park Street orientation. 

 Under existing conditions, the signalized intersection of northbound Woodward Avenue and Maple Road 
is calculated to operate at overall Level of Service D with the westbound approach operating under capacity 
constraints during both peak hours studied.  The signalized intersection of southbound Woodward Avenue and 
Maple Road is calculated to operate at overall Level of Service B during the weekday morning peak hour and 
overall Level of Service D with southbound through approach calculated to operate at Level of Service E during 
the weekday evening peak hour. The signalized intersection of Peabody Street/Park Street with Maple Road is 
calculated to operate at overall Level of Service B during both peak hours studied. The signalized intersection of 
southbound Woodward Avenue with the north-to-south crossover is calculated to operate at overall Level of 
Service B during the weekday morning peak hour and overall Level of Service C during the weekday evening peak 
hour.  The turning movements at the unsignalized intersection of Woodward Avenue with Hamilton Row and 
the site driveways are calculated to operate at Level of Service C or better during both peak hours studied. 

 The existing layout of the intersection of Park Street with Hamilton Row is not supported by HCM 2000, 
HCM 2010, nor HCM 6th Edition, and therefore it was analyzed using the SimTraffic 10 Software.  The simulation 
results indicated that this intersection operates at overall Level of Service A during the weekday morning peak 
hour and at overall Level of Service C during the weekday evening peak hour. 

 Under the 2021 Future Background Condition, the signalized intersection of northbound Woodward 
Avenue and Maple Road is calculated to operate generally consistently with the 2019 Current Condition during 
the weekday evening peak hour and at overall Level of Service E during the weekday morning peak hour with the 
westbound approach continuing to operate under capacity constraints during both peak hours studied. The 
signalized intersection of southbound Woodward Avenue and Maple Road is calculated to operate at overall 
Level of Service C during the weekday morning peak hour and overall Level of Service E with southbound through 
approach calculated to operate under capacity constraints and the eastbound approach calculated to operate at 
Level of Service E during the weekday evening peak hour. The signalized intersection of southbound Woodward 
Avenue with the north-to-south crossover is calculated to operate generally consistently with the 2019 Current 
Condition during the weekday morning peak hour and at overall Level of Service D during the weekday evening 
peak hour.  It is likely that minor adjustments to the signal timing could be implemented by MDOT should capacity 
conditions exist in the future.  The remaining study intersections and site driveways are calculated to operate 
generally consistently with the 2019 Current Condition analysis. Consistent with the anticipated roadway changes, 
the intersection of Park Street and Hamilton Row was analyzed as a two-way-stop-controlled intersection with 
the Hamilton Row approaches operating under stop control. 

As a result of adding the site-generated traffic volume of the proposed mixed-use development during 
the 2021 Future Total Condition, the study intersections and site driveways are calculated to operate generally 
consistently with the 2021 Future Background Condition during the weekday morning peak hour with the turning 
movements at the site driveways calculated to operate at acceptable Level of Service A. During the weekday 
evening peak hour, the signalized intersection of northbound Woodward Avenue and Maple Road is calculated 
to operate at overall Level of Service E, the signalized intersection of southbound Woodward Avenue and Maple 
Road is calculated to operate under capacity constraints, and the eastbound right-turn movement at the 
unsignalized intersection of southbound Woodward Avenue with Hamilton Row is calculated to operate at Level 
of Service E.  The remaining study intersections and site driveways are calculated to operate generally consistently 
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with the 2021 Future Background Condition analysis with the turning movements at the site driveways calculated 
to operate at acceptable Level of A. Therefore, the proposed development would not significantly impact the 
traffic operations of the adjacent roadway network.  The Level of Service results for the study network are 
summarized on Table 3. 

Queuing Impacts 
 A vehicle queuing analysis was performed using SimTraffic 10 software for the 2019 Current Condition, 
2021 Future Background Condition, and 2021 Future Total Condition during the weekday morning and weekday 
evening peak hours at the study intersections and proposed site driveways.  The 2019 Current Condition analysis 
utilized the existing roadway geometry to reflect the existing queueing conditions.  For each of the 2021 Future 
Conditions, the future layouts of the intersection of Park Street/Peabody Street and Maple Road and the 
intersection of Park Street and Hamilton Row were utilized to forecast queue lengths under the two-way Park 
Street orientation.  During the 2021 Future Total Condition, the queue lengths on the surrounding roadway 
network were calculated to be generally consistent with the queue lengths during the 2021 Future Background 
Condition.  As such, the proposed development would not significantly impact vehicle queues on the adjacent 
streets and at the proposed site driveways.  The queuing results are summarized on Table 4. 
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TABLE 3 - Comparative Level of Service (Delay) Table

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

Intersection Lane Group LOS (Delay) LOS (Delay) LOS (Delay) LOS (Delay) LOS (Delay) LOS (Delay)

EB Through A (1.3) A (0.9) A (1.1) A (0.2) A (1.1) A (0.2)

WB Through/Right F (148.5) F (161.2) F (183.3) F (169.3) F (185.4) F (171.4)

NB Through/Right C (32.2) C (20.5) D (47.2) C (25.5) D (49.9) C (27.5)

Overall D (53.9) D (49.8) E (71.5) D (54.8) E (73.7) E (56.3)

EB Through/Right C (31.1) D (40.2) D (35.6) E (57.9) D (35.6) E (57.9)

WB Through A (0.2) A (0.2) A (0.3) A (0.2) A (0.3) A (0.2)

SB Through C (21.6) E (60.6) C (23.3) F (95.8) C (23.4) F (103.9)

SB Right A (8.8) A (7.4) A (8.1) A (7.2) A (8.0) A (7.0)

Overall B (19.4) D (49.4) C (21.1) E (76.9) C (21.2) F (82.8)

EB Through B (16.5) C (22.6)

EB Right A (5.9) A (7.2)

EB Through/Right B (16.4) B (17.0) B (16.4) B (17.0)

WB Left D (37.9) C (32.2) D (40.4) D (37.4) D (40.4) D (37.4)

WB Through/Right A (8.3) A (4.0) B (17.1) B (11.8) B (17.1) B (11.9)

WB Right A (0.1) A (0.1) A (0.2) A (0.1) A (0.3) A (0.2)

NB Right C (27.3) C (25.2) C (30.5) C (31.6) C (30.5) C (31.6)

SB Right D (36.5) D (36.7) D (36.6) D (36.9)

Overall B (13.7) B (15.2) B (18.2) B (17.5) B (18.2) B (17.7)

EB Left A (4.1) B (11.7)

EB Through A (6.0) C (20.3)

EB Left/Through/Right B (11.4) C (15.7) B (12.1) C (22.4)

WB Through A (3.6) A (3.5)

WB Right A (2.1) A (2.5)

WB Left/Through/Right B (11.5) B (12.3) B (11.9) B (14.7)

NB Left A (0.1) A (0.0)

NB Through A (1.0) A (0.2)

NB Right A (0.4) A (7.8)

NB Left/Through/Right A (7.3) A (7.3) A (7.3) A (7.4)

SB Left A (5.6) D (34.9)

SB Right A (2.9) D (29.8)

SB Left/Through/Right A (7.4) A (7.6) A (7.5) A (7.8)

Overall A (2.8) C (22.3)

SB Woodward Avenue & Hamilton Row EB Right B (11.8) C (21.9) B (12.7) C (23.6) B (13.1) E (35.7)

SB Woodward Avenue & Site Driveway EB Right A (0.0) B (12.7) A (0.0) B (12.8)

WB Left/Right A (9.1) A (8.9)

SB Left/Through A (7.5) A (7.4)

WB Left A (0.0) A (7.8) A (0.0) A (7.8) A (7.6) A (0.0)

NB Left/Right A (0.0) B (10.2) A (0.0) B (10.3) A (0.0) A (0.0)

WB Left B (15.4) B (15.2) B (15.6) B (14.8) B (15.9) B (15.0)

SB Through B (15.3) C (31.6) B (16.8) D (48.3) B (17.0) D (50.4)

Overall B (15.4) C (30.8) B (16.8) D (46.7) B (16.9) D (48.6)

* Intersections of Woodward Avenue & Maple Road, Peabody Street/Park Street & Maple Road, and Woodward Avenue & NB to SB Crossover were analyzed using HCM 2000 due to limitations in HCM 6th Edition 

methodology pertaining to clustering and non-NEMA phasing

** The intersection of Park Street & Hamilton Row was analyzed using SimTraffic 10 for the 2019 Current Condition and HCM 6th TWSC for the 2021 Future Background & Total Conditions.

X (n) = Level of Service (seconds of delay)

SB Woodward Avenue &

NB to SB Crossover *

2021 Future Background

Condition

2021 Future Total

Condition

NB Woodward Avenue & Maple Road *

2019 Current

Condition

SB Woodward Avenue & Maple Road *

Park Street & Hamilton Row **

Site Driveway & Hamilton Row

Peabody Street/Park Street &

Maple Road *

Park Street & Site Driveway
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TABLE 4 - Comparative Queue Length Table

Intersection Lane Group

EB Through 15 15 0 11 19 0

EB Through 15 11 0 0 0 0

WB Through 560 565 0 571 556 -1

WB Through/Right 563 560 0 571 555 -1

NB Through 706 699 0 590 602 0

NB Through 647 666 1 492 532 2

NB Through 556 605 2 361 383 1

NB Through/Right 519 584 3 274 324 2

EB Through 147 157 0 135 149 1

EB Through/Right 178 182 0 170 176 0

WB Through 45 40 0 21 15 0

WB Through 19 19 0 14 13 0

SB Through 361 318 -2 375 347 -1

SB Through 358 318 -2 366 340 -1

SB Through 321 300 -1 380 348 -1

SB Through 250 309 2 397 345 -2

SB Right 109 110 0 225 359 5

EB Through/Right 625 567 -2 618 610 0

WB Left 123 131 0 96 95 0

WB Through 118 118 0 108 94 -1

WB Right 64 49 -1 47 42 0

NB Right 244 219 -1 243 238 0

SB Right 16 21 0 41 64 1

EB Left/Through/Right 33 33 0 79 54 -1

WB Left/Through/Right 49 51 0 30 47 1

NB Left/Through/Right 12 12 0 37 19 -1

SB Left/Through/Right 13 17 0 108 52 -2

EB Right 82 61 -1 107 102 0

SB Through 74 67 0 233 264 1

SB Through 47 6 -2 235 264 1

SB Through 25 23 0 246 268 1

SB Through/Right 14 58 2 245 257 0

WB Left/Right 35 -- 43 --

NB Through/Right 7 -- 4 --

SB Left/Through 10 -- 10 --

EB Through/Right 17 0 -1 46 29 -1

WB Left/Through 13 22 0 5 0 0

NB Left/Right 0 0 0 26 0 -1

WB Left 71 69 0 75 69 0

SB Through 272 273 0 260 264 0

SB Through 276 283 0 259 262 0

SB Through 291 297 0 262 261 0

SB Through 299 310 0 291 264 -1

Park Street & Site Driveway

Site Driveway & Hamilton Row

SB Woodward Avenue &

NB to SB Crossover

2021 Future 

Background 

∆ Vehicles

(25ft/veh)

Weekday Evening Peak Hour

2021 Future 

Total 

SB Woodward Avenue & Hamilton 

Row

95th Percentile Queues in Feet

NB Woodward Avenue & Maple Road

SB Woodward Avenue & Maple Road

Park Street & Hamilton Row

Peabody Street/Park Street &

Maple Road

2021 Future 

Background 

2021 Future 

Total 

∆ Vehicles

(25ft/veh)

Weekday Morning Peak Hour
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Parking Supply & Parking Demand 

The proposed development is located within the City of Birmingham’s downtown parking assessment 
district.  Per the City’s Zoning Ordinance, “For all nonresidential uses located within the parking assessment 
district, parking on the site shall not be required.”  For residential uses, a parking supply rate of 1.5 spaces per 
unit is required.  For the proposed 42 apartment units, this equates to 63 required parking spaces. 

 
Parking would be provided on-site via ground-level parking spaces within the building’s footprint and via 

a two (2)-level underground parking garage.  Access to the parking areas would not be gated.  The ground-level 
parking spaces would be located adjacent to the Hunter House Hamburgers restaurant on the northeast portion 
of the property and provide three (3) ground-level parking spaces, inclusive of one (1) ADA-accessible parking 
space.  The three (3) parking spaces would be designated for the Hunter House Hamburgers restaurant.  The 
upper level and lower level of the underground parking garage would each provide 41 parking spaces, for a total 
of 82 underground parking spaces and 85 total parking spaces on-site. 

 
Although the site exceeds the minimum parking supply required, an analysis of the total proposed supply 

of 85 spaces was conducted with respect to the anticipated peak parking demand.   
 
Per the City’s Ordinance, if the site were not located within the downtown parking assessment district, 

the development would require:  

1. Hunter House Hamburgers – 1 space per 75 SF – for 1,330 SF this equates to 18 spaces. 
2. Residential Apartments – 1.5 spaces per unit – for 42 units this equates to 63 spaces. 
3. Office – 1 space per 300 SF – for 21,675 SF this equates to 72 spaces, 
4. Retail Store – 1 space per 300 SF – for 10,150 SF this equates to 34 spaces. 
 
For the 42 residential units, 21,675 square feet of office space, 10,150 square feet of retail space, and 

1,330-square-foot Hunter House Hamburgers, this equates to 187 spaces. Of the 82 parking spaces provided 
within the on-site parking garage, 63 spaces would be designated for residents, 11 spaces would be designated 
for Hunter House Hamburger patrons, and eight (8) spaces would be designated for employees of the site.  The 
remaining office employees, and the retail employees and patrons would park off-site. 
 

A shared parking model was prepared utilizing the parking demand rates calculated above and the Urban 
Land Institute’s (ULI) Shared Parking, 2nd Edition to provide an understanding of the time-of-day peaks of the 
proposed development.  The shared parking model indicates that the weekday midday period represents the time 
period of most intense use on the site.  Table 5 provides the ULI Shared Parking Model for the proposed 
development, excluding Hunter House Hamburgers, which provides a separated dedicated parking supply on-site. 

 
The parking demand generated by the site in excess of the on-site supply was compared to available 

parking within the Park Street Parking Structure and Peabody Parking Structure.  Based on data collected in March 
2017, there is sufficient parking within the Park Street Parking Structure and the Peabody Parking Structure during 
the peak weekday morning and weekday evening periods of the development.  During the weekday midday peak 
hour, which represents the peak period for each of the parking structures, the parking supply would be at capacity.  
Table 6 provides the parking demand of the proposed development and supply provided within the nearby 
parking structures. 

 
It is important to note that the parking demand rates utilized within the report are applicable to uses 

outside the downtown parking assessment area, where developments generally consist of homogeneous, single-
use developments and transportation to and from developments is made nearly exclusively by personal vehicle.  
In a traditional downtown environment, such as the location of the proposed development, trips made by walking, 
bicycle, transit, or other means are common.  Visitors and employees in downtown areas typically park once and 
walk, making trips to several destinations via walking without parking additional vehicles or contributing to 
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additional vehicular traffic.  It is anticipated existing visitors and employees in Downtown Birmingham would make 
trips to the proposed development via walking and not contribute to an increased parking demand. 

 
Parking is not required for non-residential uses in the downtown parking assessment district, and the 

parking supply provided on-site is in excess of the minimum requirement of 63 parking spaces. 
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The Maple

Birmingham, MI

TABLE 5 - Proposed Mixed-Use Development Demand (Weekday)

ULI Shared Parking Model

6:00 AM 3% 2 1% 0 100% 63 65

7:00 AM 30% 22 5% 2 100% 63 87

8:00 AM 75% 54 15% 5 100% 63 122

9:00 AM 95% 68 35% 12 100% 63 143

10:00 AM 100% 72 65% 22 100% 63 157

11:00 AM 100% 72 85% 29 100% 63 164

12:00 PM 90% 65 95% 32 100% 63 160

1:00 PM 90% 65 100% 34 100% 63 162

2:00 PM 100% 72 95% 32 100% 63 167

3:00 PM 100% 72 90% 31 100% 63 166

4:00 PM 90% 65 90% 31 100% 63 159

5:00 PM 50% 36 95% 32 100% 63 131

6:00 PM 25% 18 95% 32 100% 63 113

7:00 PM 10% 7 95% 32 100% 63 102

8:00 PM 7% 5 80% 27 100% 63 95

9:00 PM 3% 2 50% 17 100% 63 82

10:00 PM 1% 1 30% 10 100% 63 74

11:00 PM 0% 0 10% 3 100% 63 66

12:00 AM 0% 0 0% 0 100% 63 63

Retail

Peak Demand: 34 spaces

Time-of-day Factor
Parking

DemandTime of Day
Time-of-day Factor

Parking

Demand

Peak Demand: 72 spaces

Office
Total Site 

Parking 

DemandTime-of-day Factor
Parking

Demand

Residential Apartments

Peak Demand: 63 spaces
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The Maple

Birmingham, MI

TABLE 6 - Parking Occupancy (Weekday)

Public Parking Sturcture Parking Supply & Demand

Park Street 

Structure

Peabody Street 

Structure
Total Parking Demand On-Site Supply

Off-Site 

Demand

Park Street 

Structure

Both

Structures

12:00 AM 746 392 1138 63 71 0 746 1138

1:00 AM 750 393 1143

2:00 AM 751 394 1145

3:00 AM 751 394 1145

4:00 AM 763 378 1141

5:00 AM 801 425 1226

6:00 AM 796 398 1194 65 71 0 796 1194

7:00 AM 775 380 1155 87 71 16 759 1139

8:00 AM 644 326 970 122 71 51 593 919

9:00 AM 310 149 459 143 71 72 238 387

10:00 AM 72 35 107 157 71 86 -14 21

11:00 AM 40 11 51 164 71 93 -53 -42

12:00 PM 22 8 30 160 71 89 -67 -59

1:00 PM 8 8 16 162 71 91 -83 -75

2:00 PM 16 8 24 167 71 96 -80 -72

3:00 PM 30 15 45 166 71 95 -65 -50

4:00 PM 54 32 86 159 71 88 -34 -2

5:00 PM 146 120 266 131 71 60 86 206

6:00 PM 477 215 692 113 71 42 435 650

7:00 PM 560 237 797 102 71 31 529 766

8:00 PM 602 283 885 95 71 24 578 861

9:00 PM 653 329 982 82 71 11 642 971

10:00 PM 721 362 1083 74 71 3 718 1080

11:00 PM 736 388 1124 66 71 0 736 1124

Time of Day

Available Spaces in March 2017 Future Parking SupplyProposed The Maple Development
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Multi-Modal Analysis 

A review was conducted of the City of Birmingham’s Multi-Modal Transportation Plan to identify impacts 
of the proposed development with respect to non-automobile transportation alternatives.  Based on this review, 
there are several attributes of the proposed development that contribute to positive multi-modal impacts. 
 

Based on the design of the site, the proposed development improves the urban form of the current block 
as compared to the existing uses.  Presently, the majority of the development on-site consists of surface parking, 
which does not encourage pedestrian travel along the property in a downtown environment.  The proposed 
development would be comprised of a five (5)-story building set back directly along the property lines of the site, 
which is consistent with the downtown character of the buildings on adjacent blocks located on the opposite 
sides of Maple Road, Park Street, and Hamilton Road.  The construction of the proposed building would help 
expand the downtown footprint along Woodward Avenue and provide urban continuity between the westerly 
side of Woodward Avenue and the Kroger Supermarket located at the northeast quadrant of the intersection of 
Woodward Avenue and Maple Road.   

 
The entrances to the office and residential portions of the site would be located midblock along Park 

Street.  The primary retail use on site would have entrances located on the corner of Maple Road and Park Street, 
midblock along Park Street, and along Woodward Avenue in close proximity to Maple Road.  The entrance to 
the retail pad on the northeast portion of the property would be located along Woodward Avenue near Hamilton 
Row.  The entrance to Hunter House Hamburgers would remain facing Woodward Avenue near Hamilton Row 
in the northeast corner of the site. The entrances along Park Street would face toward the center of downtown 
and is more desirable for pedestrian interaction.  The Hunter Hamburger House restaurant entrance location is 
adjacent to the crosswalk crossing Hamilton Row, and along Woodward Avenue, the sidewalk network would 
be completed between Hamilton Row and Maple Road, whereas presently the network consists of a mix of 
sidewalk and asphalt for an existing parking lot. 
 
 Per Figure 3.6A within the Multi-Modal Transportation Plan, Maple Road is designated for shared lane 
markings for bicycle traffic along the site frontage.  Bicycle racks would be provided outside at the entrances to 
the retail uses and Hunter House Hamburgers for visitor use and covered indoor bicycle storage would be 
provided within the parking garage for use by office employees and residents of the apartments.  The proposed 
bicycle storage encourages non-automobile use via bicycle travel.  As Park Street is to be converted to two-way 
traffic on a permanent basis, an opportunity exists to improve multi-modal facilities along Park Street as part of 
the two-way conversion process. 
 
 SMART offers fixed-route bus service in close proximity to the site frontage via Route 450, Route 460, 
Routes 461/462 (Fast Woodward), Route 445 and Route 780.  Stops are provided for Routes 461/462 along 
Woodward Avenue at its intersection with Maple Road, stops are provided for Route 445 and Route 780 along 
Maple Road at its intersection with Old Woodward Avenue, and stops are provided for Route 450 and Route 
460 along Old Woodward Avenue.  These stops are all located within an approximately two (2)-block walk from 
the site. Information regarding the nearby bus routes is provided within the Technical Appendix.  It is 
recommended that the proposed office and retail uses provide information for employees regarding available 
transit options in the area, including wayfinding assistance, schedules, routes, and other general information. 
 
 Based on the attributes of development stated above, the proposed development is consistent with the 
City’s Multi-modal Transportation Plan and represents a significant improvement over the existing site. 
 
 
 
  

32



 
 

 

Key Findings and Conclusions 

The key findings and conclusions developed in this study are as follows: 
 

1. The proposed apartments are projected to generate 15 trips (4 in, 11 out) during the weekday morning 
peak hour and 18 trips (11 in, 7 out) during the weekday evening peak hour.  The proposed office is 
projected to generate 47 trips (40 in, 7 out) during the weekday morning peak hour and 27 trips (4 in, 
23 out) during the weekday evening peak hour.  The retail uses are projected to generate 10 trips (6 in, 
4 out) during the weekday morning peak hour and 100 trips (48 in, 52 out) during the weekday evening 
peak hour. The Hunter House Hamburgers restaurant is to continue operating on the site and is 
projected to generate three (3) trips (3 in, 0 out) during the weekday morning peak hour and 38 trips 
(19 in, 19 out) during the weekday evening peak hour.   

2. Traffic for employees of the Hunter House Hamburgers restaurant and ADA parking would utilize the 
full-movement driveway along Hamilton Row.  Traffic for the apartments, patrons of the Hunter House 
Hamburgers, and a portion of office employees would arrive to and depart from the driveway along Park 
Street. Traffic for the retail uses and remaining portion of office employees would utilize the parking 
garages located at 333 Park Street and 222 Peabody Street. Based on parking occupancy count data from 
March 2017, there is sufficient parking supply to accommodate the parking demand during the weekday 
morning and evening periods. 

3. The site is located within the downtown parking assessment district, and as such, no parking is required 
for the non-residential portion development.  The site would provide three (3) ground-level garage 
parking spaces designated for Hunter House Hamburgers, and 82 parking spaces below grade, including 
63 parking spaces for residents, 11 spaces dedicated to Hunter House Hamburgers, and eight (8) parking 
spaces for employees at the subject site. 

4. The proposed development would further the City’s Multi-Modal Transportation Plan by improving the 
urban character of the block, expanding the downtown footprint and removing surface parking lots that 
do not encourage pedestrian travel or interaction.  The site’s location would provide an additional 
destination in the vicinity of six (6) SMART bus routes.  It is recommended that the office and retail uses 
provide transit information for its employees to encourage transit use. 

5. The proposed development would further the City’s Multi-Modal Transportation Plan by completing the 
sidewalk network along Woodward Avenue between Hamilton Row and Maple Road, whereas a 
combination of sidewalk and asphalt pavement for a parking lot exists today. 

6. The proposed development would further the City’s Multi-Modal Transportation Plan by providing 
outdoor bicycle racks at the entrances to the retail uses and Hunter House Hamburgers for visitor use 
and covered indoor bicycle storage would be provided within the parking garage for use by office 
employees and residents of the apartments.  The proposed bicycle storage encourages bicycle use at the 
site and reduces the need for trips via automobile. 

7. Gated access is not proposed at any of the parking areas. 

8. Based on a Level of Service and Volume/Capacity analysis, the proposed development would not have a 
significant impact on the traffic operations of the roadway network during the weekday morning and 
weekday evening peak hours. 

9. No traffic infrastructure improvements are warranted by the proposed development; however, the 
analysis does consider the proposed two-way operation of Park Street approved by the City of 
Birmingham. 
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TECHNICAL APPENDIX
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PROFESSIONAL RESUME

A2



Mr. Charles Olivo is accomplished in numerous aspects of Civil, 

having completed projects for private development/redevelopment 
entities, public jurisdictional agencies, and local municipalities.  Serving 
clients throughout the Northeast and Midwest, he has professional 
experience designing and managing the unique and diverse elements 
of land development and infrastructure design.  Mr. Olivo is involved 
with engineering design from project inception and conceptual 
development through the entitlement and construction process.  His 

development parcels inclusive of both on-site and off-site impacts and 
access management features. 

during the Due Diligence/Site Assessment process for over 300 
development sites to serve as the cornerstone of project viability 
and create a critical reference point during feasibility assessment.  
Through thorough research of local development codes and an 
understanding of development opportunities and constraints, Mr. 

for development/redevelopment projects and programs.

documents to serve as essential components in the land use 
permitting and entitlement process.  Mr. Olivo has been integrally 
involved in the preparation of over 300 construction document 
sets, studies, analyses, and assessments associated with land 
development projects.  He has established a reputation of high-
quality design, innovative thinking, and understanding of client 
objectives throughout his experience.

the advancement of smart growth techniques.  He has been the 
transportation engineer of record for numerous development and 
redevelopment plans.

and provided testimony before approximately 100 Land Use Boards 
throughout the country.  In addition, he has presented to client 
groups, public governing bodies, and civic associations to explain 
the impacts of private development/redevelopment projects and 
the proposed improvement/mitigation measures associated with 
these projects.  

signal and intersection improvement design, zoning review, site 
investigation and due diligence, concept preparation, stormwater 
management and stormwater conveyance system design, grading 
utility design, soil erosion and sediments, control design, and project 
coordination. 

BS Civil Engineering
University of Notre Dame, 2002

Licensure

Professional Engineer
Michigan
Indiana
Ohio
New Jersey
New York
Pennsylvania
Connecticut
Maine
Massachusetts

Maryland
North Carolina
New Hampshire

Operations Engineer 

Associations
Institute of Transportation 
Engineers (ITE)

Engineers (ASCE)

Urban Land Institute (ULI)

C H A R L E S  D .  O L I V O ,  P E
P r i n c i pa l / f o u n d e r
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CITY OF BIRMINGHAM TRAFFIC IMPACT ASSESSMENT FORM (FORM B)

A4



FORM B - FULL TRAFFIC STUDY QUESTIONNAIRE

Applicant: ___________________________________________ Case#:____________________________ 

Date:_________________  Address:________________________________________________________

1. Proposed Project

Brief description of the proposed project: ______________________________________________________ 
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________

Use of building(s):____________________________ Gross square footage:__________________________
___________________________________________ Net square footage:____________________________
___________________________________________ Number of parking spaces:______________________
Site plan attached:____________________________

2. Existing Traffic

Provide Map 1 depicting recent a.m. and p.m. peak hour turning movement counts at all critical intersections 
within the project's impact area.  Critical intersections should be defined in consultation with the City's Traffic 
Consultant.  In general, small projects will have critical intersection within 0.5 to 1 mile from the site.  Large 
projects may have an impact area expending two or more miles form the site.

Provide Map 2 depicting all roadways within the impact area of the project, the number of lanes on each road, 
and the most recent a.m. peak hour, p.m. peak hour and ADT counts on each road that are available from the 
City or Road Commission.

Using methodologies in the Highway Capacity Manual, Special Report 209, by the Transportation Research 
Board, provide tables below depicting the existing stopped time delay per vehicle and Level of Service for 
each critical intersection during a.m. and p.m. peak hours:

Intersection:
A.M. Peak Hour:_____________________________________ P.M. Peak Hour:____________________
Ex. Stopped Time Delay/Vehicle: ________________________ Ex. Stopped Time Delay/Vehicle:______
Level of Service:_____________________________________ Level of Service:___________________

Intersection:
A.M. Peak Hour:_____________________________________ P.M. Peak Hour:____________________
Ex. Stopped Time Delay/Vehicle: ________________________ Ex. Stopped Time Delay/Vehicle:______
Level of Service:_____________________________________ Level of Service:___________________
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Intersection:
A.M. Peak Hour:_____________________________________ P.M. Peak Hour:____________________
Ex. Stopped Time Delay/Vehicle: ________________________ Ex. Stopped Time Delay/Vehicle:______
Level of Service:_____________________________________ Level of Service:___________________

3.  Background Growth and Other Development Traffic

Determine the historical growth rate of traffic on roadways in the impact area by examining traffic counts
over the last 3 to 5 years.  Once an annual growth rate has been identified, apply the growth rate to existing 
traffic for the number of years until project completion.  Show the background growth assignment on Map 4.

In some cases it may be necessary to assign trips for other large projects in the impact area to the road 
network in conjunction with or in lieu of using a background growth rate. This would be done to more 
accurately reflect future conditions.  Consult with the City's Traffic Consultant.

Using the Highway Capacity Manual, provide tables as below depicting the Stopped Time Delay and Level of 
Service for each critical intersection for the existing plus background/other development scenario.  For multi-
phase projects, provide a separate table for each phase.

Intersection 1
A.M. Peak Hour:______________________________ P.M. Peak Hour:______________________________
Ex. Stopped Time Delay/Vehicle: ________________ Ex. Stopped Time Delay/Vehicle: ________________
Level of Service: _____________________________ Level of Service: _____________________________

A.M. Peak Hour:______________________________ P.M. Peak Hour:______________________________
Dev. Scenario Stopped Time Delay/Vehicle: _______ Dev. Stopped Time Delay/Vehicle: _______________
Dev. Scenario Level of Service: _________________ Dev. Scenario Level of Service:__________________

Intersection 2
A.M. Peak Hour:______________________________ P.M. Peak Hour:______________________________
Ex. Stopped Time Delay/Vehicle: ________________ Ex. Stopped Time Delay/Vehicle: ________________
Level of Service: _____________________________ Level of Service: _____________________________

A.M. Peak Hour:______________________________ P.M. Peak Hour:______________________________
Dev. Scenario Stopped Time Delay/Vehicle: _______ Dev. Stopped Time Delay/Vehicle: _______________
Dev. Scenario Level of Service: _________________ Dev. Scenario Level of Service:__________________

4.  Project Traffic

Determine the number of trips generated by the proposed project, identify the directional distribution of the 
trips and assign the trips to the road network.  Show the directional distribution on Map 5.

On Map 6, show the assignment of a.m. and p.m. peak hour trips from the project and show the number of 
a.m. and p.m. peak hour trips for the total of existing background/other development and project traffic.

Provide Map 7 (see below) for each critical intersection showing separately: number of turning movements 
made by existing traffic; existing plus background/other development; and existing plus background/other 
development plus project.

Using the Highway Capacity Manual, provide a table showing the stopped time delay and level of service for 
each critical intersection for the total traffic scenario (existing plus background/other plus project).  Use the 
same form as example in section 3 above.  For multi-phase projects, provide a separate table for each phase. 
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5.  Driveway Movements (a.m. and p.m. peak hours)

Driveway:___________________________________ Driveway:___________________________________
Left In: _____________________________________ Left In: _____________________________________
Right In: ____________________________________ Right In: ____________________________________
Left Out: ____________________________________ Left Out: ____________________________________
Right Out: ___________________________________ Right Out:___________________________________

Driveway:___________________________________ Driveway:___________________________________
Left In: _____________________________________ Left In: _____________________________________
Right In: ____________________________________ Right In: ____________________________________
Left Out: ____________________________________ Left Out: ____________________________________
Right Out: ___________________________________ Right Out:___________________________________

6.  Recommended Improvements 

Attach a separate sheet outlining recommended improvements to intersections and roadways necessary to 
accommodate future volumes.  Provide appropriate capacity analyses to demonstrate the impact of the 
improvement(s).

7.  Transportation Standards

Using the City Design and Construction standards or where appropriate, County Road Commission and 
Michigan Department of Transportation standards, identify and evaluate the following:

Passing lanes:______________________________________________________________________________
_________________________________________________________________________________________
Tapers:___________________________________________________________________________________
_________________________________________________________________________________________
Turn Lanes: _______________________________________________________________________________
________________________________________________________________________________________
Vehicle stacking analysis (if drive-up facilities are proposed): _______________________________________ 
_________________________________________________________________________________________
________________________________________________________________________________________
_________________________________________________________________________________________
_________________________________________________________________________________________
________________________________________________________________________________________
_________________________________________________________________________________________

8. Sight Distance

Provide evaluations of sight distances at project driveways to demonstrate that they meet applicable City, 
County or State criteria.

*All maps and tables referenced above should be provided in the applicant's traffic study.
**Some projects with a low a.m. peak hour trip generation my not require Level of Service analysis for the 
a.m. peak hour.  Consult with the City' Traffic Consultant.
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Map 7

CRITICAL INTERSECTION
PHASE _____ (if applicable)

C C C

B B B
A A A

_____ ____
C B A A B C
C B A A B C
C B A A B C
_____ ____

A A A

B B B
C C C

A = Existing traffic

B = Existing plus background/other traffic

C = Existing plus background/other plus project traffic 

Note:  In addition to the above information, the Petitioner must acknowledge and 
address all of the pertinent goals, objectives, requirements and standards 
enumerated in the Birmingham Master Traffic Study.
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SITE PLAN
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SIGHT DISTANCE EVALUATION
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PEABODY STREET/PARK STREET & MAPLE ROAD
FUTURE INTERSECTION LANE GEOMETRY
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TURNING MOVEMENT COUNT DATA
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File Name : TMC_1 SB M1 & NB-SB XO_8-8-18
Site Code : TMC_1
Start Date : 8/8/2018
Page No : 1

Project: Birmingham Traffic Impact Study
Study:4 Hr. Video Turning Movement Count
Weather: Sunny/Cldy. Dry Deg's 80's
Count By Miovision Video VCU 61A SW

4 Hour traffic study was conducted during typical weekday (Tuesday-Thursday) from 7:00 AM - 9:00 AM morning & 4:00 PM - 6:00 PM afternoon peak 
hours, while school was not in session. 

Groups Printed- Pass Cars - Single Units - Heavy Trucks
SB M-1 (Woodward Ave.)

Southbound
NB>SB Crossover

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
07:00 AM 451 8 0 459 0 15 0 15 0 0 0 0 474
07:15 AM 502 10 0 512 0 21 0 21 0 0 0 0 533
07:30 AM 610 14 0 624 0 25 0 25 0 0 0 0 649
07:45 AM 637 13 0 650 0 42 0 42 0 0 0 0 692

Total 2200 45 0 2245 0 103 0 103 0 0 0 0 2348

08:00 AM 588 26 0 614 0 30 0 30 0 0 0 0 644
08:15 AM 593 25 0 618 0 45 0 45 0 0 0 0 663
08:30 AM 616 34 0 650 0 47 0 47 0 0 0 0 697
08:45 AM 618 32 0 650 0 43 0 43 0 0 0 0 693

Total 2415 117 0 2532 0 165 0 165 0 0 0 0 2697

*** BREAK ***

04:00 PM 549 43 0 592 0 47 0 47 0 0 0 0 639
04:15 PM 582 54 0 636 0 38 0 38 0 0 0 0 674
04:30 PM 591 60 0 651 0 45 0 45 0 0 0 0 696
04:45 PM 676 50 0 726 0 38 0 38 0 0 0 0 764

Total 2398 207 0 2605 0 168 0 168 0 0 0 0 2773

05:00 PM 676 56 0 732 0 43 0 43 0 0 0 0 775
05:15 PM 727 68 0 795 0 48 0 48 0 0 0 0 843
05:30 PM 656 55 0 711 0 43 0 43 0 0 0 0 754
05:45 PM 618 56 0 674 0 41 0 41 0 0 0 0 715

Total 2677 235 0 2912 0 175 0 175 0 0 0 0 3087

Grand Total 9690 604 0 10294 0 611 0 611 0 0 0 0 10905
Apprch % 94.1 5.9 0  0 100 0  0 0 0   

Total % 88.9 5.5 0 94.4 0 5.6 0 5.6 0 0 0 0
Pass Cars 9495 596 0 10091 0 589 0 589 0 0 0 0 10680

% Pass Cars 98 98.7 0 98 0 96.4 0 96.4 0 0 0 0 97.9
Single Units 151 8 0 159 0 17 0 17 0 0 0 0 176

% Single Units 1.6 1.3 0 1.5 0 2.8 0 2.8 0 0 0 0 1.6
Heavy Trucks 44 0 0 44 0 5 0 5 0 0 0 0 49

% Heavy Trucks 0.5 0 0 0.4 0 0.8 0 0.8 0 0 0 0 0.4

TDC Traffic Comments: Signalized "T" intersection, no ped. signals. Video VCU camera was located within SW intersection quadrant. Note: SB left turn 
movements have been recorded for SB>NB M-1 Crossover, north of Hamilton ROW.

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

STONEFIELD
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File Name : TMC_1 SB M1 & NB-SB XO_8-8-18
Site Code : TMC_1
Start Date : 8/8/2018
Page No : 3

Project: Birmingham Traffic Impact Study
Study:4 Hr. Video Turning Movement Count
Weather: Sunny/Cldy. Dry Deg's 80's
Count By Miovision Video VCU 61A SW

SB M-1 (Woodward Ave.)
Southbound

NB>SB Crossover

Start Time Thru Left App. Total Right Left App. Total Right Thru App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 588 26 614 0 30 30 0 0 0 644
08:15 AM 593 25 618 0 45 45 0 0 0 663
08:30 AM 616 34 650 0 47 47 0 0 0 697
08:45 AM 618 32 650 0 43 43 0 0 0 693

Total Volume 2415 117 2532 0 165 165 0 0 0 2697
% App. Total 95.4 4.6  0 100  0 0   

PHF .977 .860 .974 .000 .878 .878 .000 .000 .000 .967
Pass Cars 2351 115 2466 0 157 157 0 0 0 2623

% Pass Cars 97.3 98.3 97.4 0 95.2 95.2 0 0 0 97.3
Single Units 44 2 46 0 6 6 0 0 0 52

% Single Units 1.8 1.7 1.8 0 3.6 3.6 0 0 0 1.9
Heavy Trucks 20 0 20 0 2 2 0 0 0 22

% Heavy Trucks 0.8 0 0.8 0 1.2 1.2 0 0 0 0.8

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

STONEFIELD
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File Name : TMC_1 SB M1 & NB-SB XO_8-8-18
Site Code : TMC_1
Start Date : 8/8/2018
Page No : 4

Project: Birmingham Traffic Impact Study
Study:4 Hr. Video Turning Movement Count
Weather: Sunny/Cldy. Dry Deg's 80's
Count By Miovision Video VCU 61A SW

SB M-1 (Woodward Ave.)
Southbound

NB>SB Crossover

Start Time Thru Left App. Total Right Left App. Total Right Thru App. Total Int. Total
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 676 50 726 0 38 38 0 0 0 764
05:00 PM 676 56 732 0 43 43 0 0 0 775
05:15 PM 727 68 795 0 48 48 0 0 0 843
05:30 PM 656 55 711 0 43 43 0 0 0 754

Total Volume 2735 229 2964 0 172 172 0 0 0 3136
% App. Total 92.3 7.7  0 100  0 0   

PHF .941 .842 .932 .000 .896 .896 .000 .000 .000 .930
Pass Cars 2705 227 2932 0 170 170 0 0 0 3102

% Pass Cars 98.9 99.1 98.9 0 98.8 98.8 0 0 0 98.9
Single Units 27 2 29 0 2 2 0 0 0 31

% Single Units 1.0 0.9 1.0 0 1.2 1.2 0 0 0 1.0
Heavy Trucks 3 0 3 0 0 0 0 0 0 3

% Heavy Trucks 0.1 0 0.1 0 0 0 0 0 0 0.1

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

STONEFIELD
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EXCERPTS FROM CITY'S MULTI-MODAL TRANSPORTATION PLAN
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   November 25, 2013 

 
Page 59 

 

FIGURE 3.6A PROPOSED SHARED LANE MARKINGS 

 

APPROXIMATELY 10.7 MILES OF 
NEW SHARED LANES MARKINGS 
ARE PROPOSED AND 0.2 MILES 
OF COLORED SHARED LANE 
MARKINGS ARE PROPOSED 
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SMART BUS STOPS & ROUTES IN SITE VICINITY
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SMART Bus Routes Proximate to Site Location  
(Route #: 445, 450, 460, 461, 462 & 780) 

 SITE 

  Bus Stop 
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SYNCHRO 10 LEVEL OF SERVICE/CAPACITY ANALYSIS
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LEVEL OF SERVICE /AVERAGE CONTROL DELAY CRITERIA 
 
 
The ability of a roadway to effectively accommodate traffic demand is determined through an 
assessment of the volume-to-capacity ratio, delay and Level of Service of the lane group and/or 
intersection.  The volume-to-capacity ratio is the ratio of traffic flow rate to capacity for a given 
transportation facility.  As defined within the Highway Capacity Manual, 6th Edition (HCM), 
intersection delay is the total additional travel time experienced by drivers, passengers, or 
pedestrians as a result of control measures and interaction with other users of the facility, 
divided by the volume departing from the corresponding cross section of the facility.    Level of 
service is a qualitative measure describing operational conditions within a traffic stream, based 
on service measures such as speed and travel time, freedom to maneuver, traffic interruptions, 
comfort and convenience. 
 
For an unsignalized intersection, LOS A indicates operations with delay less than 10 seconds per 
vehicle, while LOS F describes operations with delay in excess of 50 seconds per vehicle.  For a 
signalized intersection, LOS A indicates operations with delay less than 10 seconds per vehicle 
and LOS F denotes operations with delay in excess of 80 seconds per vehicle. 
 
 
 Level Of 

Service 
(LOS) 

Signalized Delay Range 
(average control delay in 

sec/veh) 

Unsignalized Delay Range 
(average control delay in 

sec/veh) 

 

 
A 

 
<=10 <=10 

 

B >10 and <=20 >10 and <=15 

 

 
C 

 
>20 and <=35 >15 and <=25 

 

D 
 >35 and <=55 >25 and <=35 

 

E 
 

>55 and <=80 >35 and <=50 

 

F 
 

>80 >50 

 
Source:  Highway Capacity Manual, 6th Edition  
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HCM Signalized Intersection Capacity Analysis 2019 Current AM Peak Hour
1: NB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Current AM.syn 11/19/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 656 0 0 720 322 0 3065 334 0 0 0
Future Volume (vph) 0 656 0 0 720 322 0 3065 334 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 10.0 6.0
Lane Util. Factor 0.95 0.95 0.86
Frpb, ped/bikes 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.95 0.99
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3725 3522 6630
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3725 3522 6630
Peak-hour factor, PHF 0.93 0.93 0.93 0.86 0.86 0.86 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 705 0 0 837 374 0 3226 352 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 21 0 0 0 0
Lane Group Flow (vph) 0 705 0 0 1211 0 0 3558 0 0 0 0
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Turn Type NA NA NA
Protected Phases 8 4 2
Permitted Phases
Actuated Green, G (s) 29.0 25.0 49.0
Effective Green, g (s) 29.0 25.0 49.0
Actuated g/C Ratio 0.32 0.28 0.54
Clearance Time (s) 6.0 10.0 6.0
Lane Grp Cap (vph) 1200 978 3609
v/s Ratio Prot 0.19 c0.34 c0.54
v/s Ratio Perm
v/c Ratio 0.59 1.24 0.99
Uniform Delay, d1 25.5 32.5 20.2
Progression Factor 0.00 1.00 1.00
Incremental Delay, d2 1.3 116.0 12.0
Delay (s) 1.3 148.5 32.2
Level of Service A F C
Approach Delay (s) 1.3 148.5 32.2 0.0
Approach LOS A F C A

Intersection Summary
HCM 2000 Control Delay 53.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2019 Current AM Peak Hour
2: SB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Current AM.syn 11/19/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 656 65 0 720 0 0 0 0 0 3114 162
Future Volume (vph) 0 656 65 0 720 0 0 0 0 0 3114 162
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 10.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.86 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3630 3762 6812 1657
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3630 3762 6812 1657
Peak-hour factor, PHF 0.93 0.93 0.93 0.95 0.95 0.95 0.92 0.92 0.92 0.95 0.95 0.95
Adj. Flow (vph) 0 705 70 0 758 0 0 0 0 0 3278 171
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 39
Lane Group Flow (vph) 0 775 0 0 758 0 0 0 0 0 3278 132
Confl. Peds. (#/hr) 22 11 11 22 3 1 1 3
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type NA NA NA Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 25.0 29.0 49.0 49.0
Effective Green, g (s) 25.0 29.0 49.0 49.0
Actuated g/C Ratio 0.28 0.32 0.54 0.54
Clearance Time (s) 10.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1008 1212 3708 902
v/s Ratio Prot c0.21 0.20 c0.48
v/s Ratio Perm 0.08
v/c Ratio 0.77 0.63 0.88 0.15
Uniform Delay, d1 29.8 25.9 18.0 10.1
Progression Factor 0.90 0.00 1.07 0.85
Incremental Delay, d2 4.2 0.2 2.3 0.2
Delay (s) 31.1 0.2 21.6 8.8
Level of Service C A C A
Approach Delay (s) 31.1 0.2 0.0 21.0
Approach LOS C A A C

Intersection Summary
HCM 2000 Control Delay 19.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2019 Current AM Peak Hour
3: Peabody Street/Park Street & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Current AM.syn 11/19/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 640 38 97 663 122 0 0 81 0 0 0
Future Volume (vph) 0 640 38 97 663 122 0 0 81 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 11 11 11 11 11 11 11 11 11 11 11 11
Total Lost time (s) 6.0 5.0 6.0 6.0 4.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 0.94 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 0.86
Flt Protected 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1450 1369 1605 1600 1343 1490
Flt Permitted 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1450 1369 1605 1600 1343 1490
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.78 0.78 0.78 0.92 0.92 0.92
Adj. Flow (vph) 0 674 40 102 698 128 0 0 104 0 0 0
RTOR Reduction (vph) 0 0 13 0 1 0 0 0 80 0 0 0
Lane Group Flow (vph) 0 674 27 102 710 115 0 0 24 0 0 0
Confl. Peds. (#/hr) 12 13 13 12
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 1% 1% 1% 2% 2% 2%
Parking  (#/hr) 10
Turn Type NA Perm Prot NA Free Over
Protected Phases 6 5 2 10 5
Permitted Phases 6 Free
Actuated Green, G (s) 57.0 57.0 21.0 61.0 90.0 21.0
Effective Green, g (s) 57.0 58.0 21.0 59.0 90.0 21.0
Actuated g/C Ratio 0.63 0.64 0.23 0.66 1.00 0.23
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 918 882 374 1048 1343 347
v/s Ratio Prot c0.46 c0.06 c0.44 0.02
v/s Ratio Perm 0.02 0.09
v/c Ratio 0.73 0.03 0.27 0.68 0.09 0.07
Uniform Delay, d1 11.3 5.8 28.2 9.6 0.0 26.9
Progression Factor 1.00 1.00 1.29 0.55 1.00 1.00
Incremental Delay, d2 5.2 0.1 1.5 3.0 0.1 0.4
Delay (s) 16.5 5.9 37.9 8.3 0.1 27.3
Level of Service B A D A A C
Approach Delay (s) 15.9 10.6 27.3 0.0
Approach LOS B B C A

Intersection Summary
HCM 2000 Control Delay 13.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

A28



SimTraffic Performance Report 2019 Current AM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/20/2019

4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT WBT WBR NBL NBT NBR SBL SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
Total Delay (hr) 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total Del/Veh (s) 4.1 6.0 3.6 2.1 0.1 1.0 0.4 5.6 2.9 2.8
Total Stops 9 34 102 28 0 0 0 14 12 199
Travel Time (hr) 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.6
Avg Speed (mph) 15 14 6 6 21 20 16 14 15 13
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HCM Unsignalized Intersection Capacity Analysis 2019 Current AM Peak Hour
5: SB Woodward Avenue & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Current AM.syn 11/19/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 125 0 0 3153 130
Future Volume (Veh/h) 0 125 0 0 3153 130
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.84 0.84 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 149 0 0 3319 137
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 327 192
pX, platoon unblocked 0.62 0.62 0.62
vC, conflicting volume 3388 898 3456
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1808 0 1918
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 78 100
cM capacity (veh/h) 45 678 195

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 149 948 948 948 611
Volume Left 0 0 0 0 0
Volume Right 149 0 0 0 137
cSH 678 1700 1700 1700 1700
Volume to Capacity 0.22 0.56 0.56 0.56 0.36
Queue Length 95th (ft) 21 0 0 0 0
Control Delay (s) 11.8 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.8 0.0
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis 2019 Current AM Peak Hour
9: SB Woodward Avenue & NB to SB Cross-over

Stonefield Engineering & Design Synchro 10 Report
Current AM.syn 11/19/2019

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 169 0 0 0 0 3114
Future Volume (vph) 169 0 0 0 0 3114
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Lane Width 16 12 12 12 12 12
Total Lost time (s) 5.0 5.7
Lane Util. Factor 1.00 0.86
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2132 6812
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2132 6812
Peak-hour factor, PHF 0.88 0.88 1.00 1.00 0.95 0.95
Adj. Flow (vph) 192 0 0 0 0 3278
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 192 0 0 0 0 3278
Heavy Vehicles (%) 1% 0% 0% 0% 0% 1%
Turn Type Prot NA
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 25.0 54.3
Effective Green, g (s) 25.0 54.3
Actuated g/C Ratio 0.28 0.60
Clearance Time (s) 5.0 5.7
Lane Grp Cap (vph) 592 4109
v/s Ratio Prot c0.09 c0.48
v/s Ratio Perm
v/c Ratio 0.32 0.80
Uniform Delay, d1 25.8 13.7
Progression Factor 0.57 1.00
Incremental Delay, d2 0.6 1.7
Delay (s) 15.4 15.3
Level of Service B B
Approach Delay (s) 15.4 0.0 15.3
Approach LOS B A B

Intersection Summary
HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 95.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

A31



HCM Signalized Intersection Capacity Analysis 2019 Current PM Peak Hour
1: NB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 643 0 0 604 474 0 2674 390 0 0 0
Future Volume (vph) 0 643 0 0 604 474 0 2674 390 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 10.0 6.0
Lane Util. Factor 0.95 0.95 0.86
Frpb, ped/bikes 1.00 0.97 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.93 0.98
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3689 3399 6596
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3689 3399 6596
Peak-hour factor, PHF 0.95 0.95 0.95 0.94 0.94 0.94 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 677 0 0 643 504 0 2815 411 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 26 0 0 0 0
Lane Group Flow (vph) 0 677 0 0 1146 0 0 3200 0 0 0 0
Confl. Peds. (#/hr) 39 10
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 2% 2% 2%
Turn Type NA NA NA
Protected Phases 8 4 2
Permitted Phases
Actuated Green, G (s) 28.0 24.0 50.0
Effective Green, g (s) 28.0 24.0 50.0
Actuated g/C Ratio 0.31 0.27 0.56
Clearance Time (s) 6.0 10.0 6.0
Lane Grp Cap (vph) 1147 906 3664
v/s Ratio Prot 0.18 c0.34 c0.49
v/s Ratio Perm
v/c Ratio 0.59 1.27 0.87
Uniform Delay, d1 26.2 33.0 17.3
Progression Factor 0.00 1.00 1.00
Incremental Delay, d2 0.9 128.2 3.2
Delay (s) 0.9 161.2 20.5
Level of Service A F C
Approach Delay (s) 0.9 161.2 20.5 0.0
Approach LOS A F C A

Intersection Summary
HCM 2000 Control Delay 49.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2019 Current PM Peak Hour
2: SB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 643 172 0 604 0 0 0 0 0 3848 139
Future Volume (vph) 0 643 172 0 604 0 0 0 0 0 3848 139
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 10.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.86 1.00
Frpb, ped/bikes 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3542 3762 6812 1632
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3542 3762 6812 1632
Peak-hour factor, PHF 0.95 0.95 0.95 0.94 0.94 0.94 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 677 181 0 643 0 0 0 0 0 4094 148
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 38
Lane Group Flow (vph) 0 858 0 0 643 0 0 0 0 0 4094 110
Confl. Peds. (#/hr) 18 16
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type NA NA NA Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 24.0 28.0 50.0 50.0
Effective Green, g (s) 24.0 28.0 50.0 50.0
Actuated g/C Ratio 0.27 0.31 0.56 0.56
Clearance Time (s) 10.0 6.0 6.0 6.0
Lane Grp Cap (vph) 944 1170 3784 906
v/s Ratio Prot c0.24 0.17 c0.60
v/s Ratio Perm 0.07
v/c Ratio 0.91 0.55 1.08 0.12
Uniform Delay, d1 31.9 25.8 20.0 9.5
Progression Factor 0.92 0.00 1.06 0.77
Incremental Delay, d2 10.9 0.2 39.4 0.1
Delay (s) 40.2 0.2 60.6 7.4
Level of Service D A E A
Approach Delay (s) 40.2 0.2 0.0 58.7
Approach LOS D A A E

Intersection Summary
HCM 2000 Control Delay 49.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2019 Current PM Peak Hour
3: Peabody Street/Park Street & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 664 32 76 602 65 0 0 151 0 0 0
Future Volume (vph) 0 664 32 76 602 65 0 0 151 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 11 11 11 11 11 11 12 12 12 12 12 12
Total Lost time (s) 6.0 5.0 6.0 6.0 4.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 0.91 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 0.86
Flt Protected 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1450 1325 1637 1634 1365 1483
Flt Permitted 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1450 1325 1637 1634 1365 1483
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.83 0.83 0.83 0.92 0.92 0.92
Adj. Flow (vph) 0 699 34 80 634 68 0 0 182 0 0 0
RTOR Reduction (vph) 0 0 13 0 0 0 0 0 132 0 0 0
Lane Group Flow (vph) 0 699 21 80 641 61 0 0 50 0 0 0
Confl. Peds. (#/hr) 23 24 24 23 45 45
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 5% 5% 5% 2% 2% 2%
Parking  (#/hr) 10
Turn Type NA Perm Prot NA Free Over
Protected Phases 6 5 2 10 5
Permitted Phases 6 Free
Actuated Green, G (s) 53.4 53.4 24.6 71.2 90.0 24.6
Effective Green, g (s) 53.4 54.4 24.6 69.2 90.0 24.6
Actuated g/C Ratio 0.59 0.60 0.27 0.77 1.00 0.27
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 860 800 447 1256 1365 405
v/s Ratio Prot c0.48 c0.05 c0.39 0.03
v/s Ratio Perm 0.02 0.04
v/c Ratio 0.81 0.03 0.18 0.51 0.04 0.12
Uniform Delay, d1 14.4 7.2 25.0 4.0 0.0 24.6
Progression Factor 1.00 1.00 1.26 0.68 1.00 1.00
Incremental Delay, d2 8.3 0.1 0.8 1.3 0.1 0.6
Delay (s) 22.6 7.2 32.2 4.0 0.1 25.2
Level of Service C A C A A C
Approach Delay (s) 21.9 6.6 25.2 0.0
Approach LOS C A C A

Intersection Summary
HCM 2000 Control Delay 15.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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SimTraffic Performance Report 2019 Current PM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/20/2019

4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT WBT WBR NBL NBT NBR SBL SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.2
Total Delay (hr) 0.0 0.4 0.0 0.0 0.0 0.0 0.1 1.3 0.4 2.2
Total Del/Veh (s) 11.7 20.3 3.5 2.5 0.0 0.2 7.8 34.9 29.8 22.3
Total Stops 13 65 28 13 0 0 10 137 44 310
Travel Time (hr) 0.1 0.5 0.0 0.0 0.0 0.0 0.1 1.7 0.5 3.0
Avg Speed (mph) 10 7 7 6 21 23 7 5 5 6

A35



HCM Unsignalized Intersection Capacity Analysis 2019 Current PM Peak Hour
5: SB Woodward Avenue & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 236 0 0 3752 39
Future Volume (Veh/h) 0 236 0 0 3752 39
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.87 1.00 1.00 0.93 0.93
Hourly flow rate (vph) 0 271 0 0 4034 42
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 327 192
pX, platoon unblocked 0.44 0.44 0.44
vC, conflicting volume 4055 1030 4076
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1562 0 1610
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 43 100
cM capacity (veh/h) 46 478 180

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 271 1153 1153 1153 618
Volume Left 0 0 0 0 0
Volume Right 271 0 0 0 42
cSH 478 1700 1700 1700 1700
Volume to Capacity 0.57 0.68 0.68 0.68 0.36
Queue Length 95th (ft) 87 0 0 0 0
Control Delay (s) 21.9 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 21.9 0.0
Approach LOS C

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2019 Current PM Peak Hour
6: SB Woodward Avenue & Site Driveway

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 12 0 0 3975 13
Future Volume (Veh/h) 0 12 0 0 3975 13
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 1.00 1.00 0.93 0.93
Hourly flow rate (vph) 0 13 0 0 4274 14
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 225 294
pX, platoon unblocked 0.44 0.44 0.44
vC, conflicting volume 4281 1076 4288
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2100 0 2115
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 97 100
cM capacity (veh/h) 20 481 116

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 13 1221 1221 1221 625
Volume Left 0 0 0 0 0
Volume Right 13 0 0 0 14
cSH 481 1700 1700 1700 1700
Volume to Capacity 0.03 0.72 0.72 0.72 0.37
Queue Length 95th (ft) 2 0 0 0 0
Control Delay (s) 12.7 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.7 0.0
Approach LOS B

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15
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HCM 6th TWSC 2019 Current PM Peak Hour
8: Site Driveway & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 234 4 2 37 5 2
Future Vol, veh/h 234 4 2 37 5 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 84 84 85 85
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 269 5 2 44 6 2
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 274 0 320 272
          Stage 1 - - - - 272 -
          Stage 2 - - - - 48 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1301 - 678 772
          Stage 1 - - - - 778 -
          Stage 2 - - - - 980 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1301 - 677 772
Mov Cap-2 Maneuver - - - - 677 -
          Stage 1 - - - - 778 -
          Stage 2 - - - - 978 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.4 10.2
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 702 - - 1301 -
HCM Lane V/C Ratio 0.012 - - 0.002 -
HCM Control Delay (s) 10.2 - - 7.8 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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HCM Signalized Intersection Capacity Analysis 2019 Current PM Peak Hour
9: SB Woodward Avenue & NB to SB Cross-over

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 177 0 0 0 0 3614
Future Volume (vph) 177 0 0 0 0 3614
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Lane Width 16 12 12 12 12 12
Total Lost time (s) 5.0 5.7
Lane Util. Factor 1.00 0.86
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2153 6880
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2153 6880
Peak-hour factor, PHF 0.90 0.90 1.00 1.00 0.93 0.93
Adj. Flow (vph) 197 0 0 0 0 3886
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 197 0 0 0 0 3886
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Turn Type Prot NA
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 28.0 51.3
Effective Green, g (s) 28.0 51.3
Actuated g/C Ratio 0.31 0.57
Clearance Time (s) 5.0 5.7
Lane Grp Cap (vph) 669 3921
v/s Ratio Prot c0.09 c0.56
v/s Ratio Perm
v/c Ratio 0.29 0.99
Uniform Delay, d1 23.5 19.1
Progression Factor 0.62 1.00
Incremental Delay, d2 0.6 12.4
Delay (s) 15.2 31.6
Level of Service B C
Approach Delay (s) 15.2 0.0 31.6
Approach LOS B A C

Intersection Summary
HCM 2000 Control Delay 30.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 98.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Background AM Peak Hour
1: NB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 694 0 0 770 340 0 3233 352 0 0 0
Future Volume (vph) 0 694 0 0 770 340 0 3233 352 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 10.0 6.0
Lane Util. Factor 0.95 0.95 0.86
Frpb, ped/bikes 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.95 0.99
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3725 3524 6630
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3725 3524 6630
Peak-hour factor, PHF 0.93 0.93 0.93 0.86 0.86 0.86 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 746 0 0 895 395 0 3403 371 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 21 0 0 0 0
Lane Group Flow (vph) 0 746 0 0 1290 0 0 3754 0 0 0 0
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Turn Type NA NA NA
Protected Phases 8 4 2
Permitted Phases
Actuated Green, G (s) 29.0 25.0 49.0
Effective Green, g (s) 29.0 25.0 49.0
Actuated g/C Ratio 0.32 0.28 0.54
Clearance Time (s) 6.0 10.0 6.0
Lane Grp Cap (vph) 1200 978 3609
v/s Ratio Prot 0.20 c0.37 c0.57
v/s Ratio Perm
v/c Ratio 0.62 1.32 1.04
Uniform Delay, d1 25.9 32.5 20.5
Progression Factor 0.00 1.00 1.00
Incremental Delay, d2 1.1 150.8 26.7
Delay (s) 1.1 183.3 47.2
Level of Service A F D
Approach Delay (s) 1.1 183.3 47.2 0.0
Approach LOS A F D A

Intersection Summary
HCM 2000 Control Delay 71.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Background AM Peak Hour
2: SB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 694 71 0 770 0 0 0 0 0 3289 189
Future Volume (vph) 0 694 71 0 770 0 0 0 0 0 3289 189
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 10 10 10 12 12 12 12 12 12 12 12 12
Total Lost time (s) 10.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.86 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3386 3762 6812 1657
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3386 3762 6812 1657
Peak-hour factor, PHF 0.93 0.93 0.93 0.95 0.95 0.95 0.92 0.92 0.92 0.95 0.95 0.95
Adj. Flow (vph) 0 746 76 0 811 0 0 0 0 0 3462 199
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 39
Lane Group Flow (vph) 0 822 0 0 811 0 0 0 0 0 3462 160
Confl. Peds. (#/hr) 22 11 11 22 3 1 1 3
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type NA NA NA Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 25.0 29.0 49.0 49.0
Effective Green, g (s) 25.0 29.0 49.0 49.0
Actuated g/C Ratio 0.28 0.32 0.54 0.54
Clearance Time (s) 10.0 6.0 6.0 6.0
Lane Grp Cap (vph) 940 1212 3708 902
v/s Ratio Prot c0.24 0.22 c0.51
v/s Ratio Perm 0.10
v/c Ratio 0.87 0.67 0.93 0.18
Uniform Delay, d1 31.0 26.4 19.0 10.3
Progression Factor 0.89 0.00 1.03 0.76
Incremental Delay, d2 8.1 0.3 3.6 0.3
Delay (s) 35.6 0.3 23.3 8.1
Level of Service D A C A
Approach Delay (s) 35.6 0.3 0.0 22.4
Approach LOS D A A C

Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Background AM Peak Hour
3: Peabody Street/Park Street & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 675 51 131 699 129 0 0 90 0 0 5
Future Volume (vph) 0 675 51 131 699 129 0 0 90 0 0 5
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 11 11 11 10 10 10 12 12 12 12 12 12
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 0.86 0.86
Flt Protected 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1431 1550 1631 1343 1542 1526
Flt Permitted 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1431 1550 1631 1343 1542 1526
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.78 0.78 0.78 0.92 0.92 0.92
Adj. Flow (vph) 0 711 54 138 736 136 0 0 115 0 0 5
RTOR Reduction (vph) 0 3 0 0 0 66 0 0 93 0 0 5
Lane Group Flow (vph) 0 762 0 138 736 70 0 0 22 0 0 1
Confl. Peds. (#/hr) 12 13 13 12
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 1% 1% 1% 2% 2% 2%
Parking  (#/hr) 10
Turn Type NA Prot NA Perm Over Prot
Protected Phases 6 14 5 2 5 14
Permitted Phases 2
Actuated Green, G (s) 61.0 17.0 46.0 46.0 17.0 9.0
Effective Green, g (s) 61.0 17.0 46.0 46.0 17.0 9.0
Actuated g/C Ratio 0.68 0.19 0.51 0.51 0.19 0.10
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 969 292 833 686 291 152
v/s Ratio Prot c0.53 c0.09 c0.45 0.01 0.00
v/s Ratio Perm 0.05
v/c Ratio 0.79 0.47 0.88 0.10 0.07 0.00
Uniform Delay, d1 10.0 32.5 19.6 11.3 30.0 36.5
Progression Factor 1.00 1.11 0.31 0.00 1.00 1.00
Incremental Delay, d2 6.4 4.4 11.1 0.2 0.5 0.0
Delay (s) 16.4 40.4 17.1 0.2 30.5 36.5
Level of Service B D B A C D
Approach Delay (s) 16.4 18.0 30.5 36.5
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM 6th TWSC 2021 Future Background AM Peak Hour
4: Park Street & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Intersection
Int Delay, s/veh 7.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 38 0 0 110 27 39 13 77 18 5 6
Future Vol, veh/h 9 38 0 0 110 27 39 13 77 18 5 6
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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 82 82 82 88 88 88 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0 0 0 1 1 0 0
Mvmt Flow 11 45 0 0 134 33 44 15 88 20 5 7
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 280 240 9 218 199 59 12 0 0 103 0 0
          Stage 1 49 49 - 147 147 - - - - - - -
          Stage 2 231 191 - 71 52 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.11 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Cap-1 Maneuver 676 665 1079 743 700 1012 1620 - - 1495 - -
          Stage 1 969 858 - 860 779 - - - - - - -
          Stage 2 776 746 - 944 856 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 537 637 1079 681 671 1012 1620 - - 1495 - -
Mov Cap-2 Maneuver 537 637 - 681 671 - - - - - - -
          Stage 1 941 847 - 835 756 - - - - - - -
          Stage 2 600 724 - 882 845 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.4 11.5 2.2 4.6
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1620 - - 615 719 1495 - -
HCM Lane V/C Ratio 0.027 - - 0.091 0.232 0.013 - -
HCM Control Delay (s) 7.3 0 - 11.4 11.5 7.4 0 -
HCM Lane LOS A A - B B A A -
HCM 95th %tile Q(veh) 0.1 - - 0.3 0.9 0 - -
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HCM Unsignalized Intersection Capacity Analysis 2021 Future Background AM Peak Hour
5: SB Woodward Avenue & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 132 0 0 3348 137
Future Volume (Veh/h) 0 132 0 0 3348 137
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.84 0.84 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 157 0 0 3524 144
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 329 192
pX, platoon unblocked 0.57 0.57 0.57
vC, conflicting volume 3596 953 3668
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1806 0 1931
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 75 100
cM capacity (veh/h) 41 623 177

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 157 1007 1007 1007 647
Volume Left 0 0 0 0 0
Volume Right 157 0 0 0 144
cSH 623 1700 1700 1700 1700
Volume to Capacity 0.25 0.59 0.59 0.59 0.38
Queue Length 95th (ft) 25 0 0 0 0
Control Delay (s) 12.7 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.7 0.0
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 62.7% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2021 Future Background AM Peak Hour
6: SB Woodward Avenue & Site Driveway

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 0 3478 2
Future Volume (Veh/h) 0 0 0 0 3478 2
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 0 0 3661 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 250 271
pX, platoon unblocked 0.58 0.58 0.58
vC, conflicting volume 3662 916 3663
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1940 0 1942
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 34 628 176

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 0 1046 1046 1046 525
Volume Left 0 0 0 0 0
Volume Right 0 0 0 0 2
cSH 1700 1700 1700 1700 1700
Volume to Capacity 0.00 0.62 0.62 0.62 0.31
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15
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HCM 6th TWSC 2021 Future Background AM Peak Hour
8: Site Driveway & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 132 1 0 137 0 0
Future Vol, veh/h 132 1 0 137 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 - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 82 82 85 85
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 157 1 0 167 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 158 0 325 158
          Stage 1 - - - - 158 -
          Stage 2 - - - - 167 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1434 - 673 893
          Stage 1 - - - - 875 -
          Stage 2 - - - - 867 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1434 - 673 893
Mov Cap-2 Maneuver - - - - 673 -
          Stage 1 - - - - 875 -
          Stage 2 - - - - 867 -
 

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) - - - 1434 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) - - - 0 -
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HCM Signalized Intersection Capacity Analysis 2021 Future Background AM Peak Hour
9: SB Woodward Avenue & NB to SB Cross-over

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 178 0 0 0 0 3307
Future Volume (vph) 178 0 0 0 0 3307
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Lane Width 16 12 12 12 12 12
Total Lost time (s) 5.0 5.7
Lane Util. Factor 1.00 0.86
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2132 6812
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2132 6812
Peak-hour factor, PHF 0.88 0.88 1.00 1.00 0.95 0.95
Adj. Flow (vph) 202 0 0 0 0 3481
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 202 0 0 0 0 3481
Heavy Vehicles (%) 1% 0% 0% 0% 0% 1%
Turn Type Prot NA
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 25.0 54.3
Effective Green, g (s) 25.0 54.3
Actuated g/C Ratio 0.28 0.60
Clearance Time (s) 5.0 5.7
Lane Grp Cap (vph) 592 4109
v/s Ratio Prot c0.09 c0.51
v/s Ratio Perm
v/c Ratio 0.34 0.85
Uniform Delay, d1 25.9 14.5
Progression Factor 0.58 1.00
Incremental Delay, d2 0.5 2.3
Delay (s) 15.6 16.8
Level of Service B B
Approach Delay (s) 15.6 0.0 16.8
Approach LOS B A B

Intersection Summary
HCM 2000 Control Delay 16.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 100.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Background PM Peak Hour
1: NB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 689 0 0 641 500 0 2820 411 0 0 0
Future Volume (vph) 0 689 0 0 641 500 0 2820 411 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 10.0 6.0
Lane Util. Factor 0.95 0.95 0.86
Frpb, ped/bikes 1.00 0.97 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.93 0.98
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3689 3400 6596
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3689 3400 6596
Peak-hour factor, PHF 0.95 0.95 0.95 0.94 0.94 0.94 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 725 0 0 682 532 0 2968 433 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 725 0 0 1214 0 0 3377 0 0 0 0
Confl. Peds. (#/hr) 39 10
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 2% 2% 2%
Turn Type NA NA NA
Protected Phases 8 4 2
Permitted Phases
Actuated Green, G (s) 29.0 25.0 49.0
Effective Green, g (s) 29.0 25.0 49.0
Actuated g/C Ratio 0.32 0.28 0.54
Clearance Time (s) 6.0 10.0 6.0
Lane Grp Cap (vph) 1188 944 3591
v/s Ratio Prot 0.20 c0.36 c0.51
v/s Ratio Perm
v/c Ratio 0.61 1.29 0.94
Uniform Delay, d1 25.7 32.5 19.1
Progression Factor 0.00 1.00 1.00
Incremental Delay, d2 0.2 136.8 6.4
Delay (s) 0.2 169.3 25.5
Level of Service A F C
Approach Delay (s) 0.2 169.3 25.5 0.0
Approach LOS A F C A

Intersection Summary
HCM 2000 Control Delay 54.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Background PM Peak Hour
2: SB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 689 196 0 641 0 0 0 0 0 4061 153
Future Volume (vph) 0 689 196 0 641 0 0 0 0 0 4061 153
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 10 10 10 12 12 12 12 12 12 12 12 12
Total Lost time (s) 10.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.86 1.00
Frpb, ped/bikes 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3299 3762 6812 1632
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3299 3762 6812 1632
Peak-hour factor, PHF 0.95 0.95 0.95 0.94 0.94 0.94 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 725 206 0 682 0 0 0 0 0 4320 163
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 39
Lane Group Flow (vph) 0 931 0 0 682 0 0 0 0 0 4320 124
Confl. Peds. (#/hr) 18 16
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type NA NA NA Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 25.0 29.0 49.0 49.0
Effective Green, g (s) 25.0 29.0 49.0 49.0
Actuated g/C Ratio 0.28 0.32 0.54 0.54
Clearance Time (s) 10.0 6.0 6.0 6.0
Lane Grp Cap (vph) 916 1212 3708 888
v/s Ratio Prot c0.28 0.18 c0.63
v/s Ratio Perm 0.08
v/c Ratio 1.02 0.56 1.17 0.14
Uniform Delay, d1 32.5 25.3 20.5 10.1
Progression Factor 0.90 0.00 0.99 0.70
Incremental Delay, d2 28.6 0.2 75.4 0.1
Delay (s) 57.9 0.2 95.8 7.2
Level of Service E A F A
Approach Delay (s) 57.9 0.2 0.0 92.6
Approach LOS E A A F

Intersection Summary
HCM 2000 Control Delay 76.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Background PM Peak Hour
3: Peabody Street/Park Street & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 700 39 90 635 69 0 0 185 0 0 22
Future Volume (vph) 0 700 39 90 635 69 0 0 185 0 0 22
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 11 11 11 10 10 10 12 12 12 12 12 12
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 0.86 0.86
Flt Protected 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1433 1580 1663 1354 1483 1526
Flt Permitted 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1433 1580 1663 1354 1483 1526
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.83 0.83 0.83 0.92 0.92 0.92
Adj. Flow (vph) 0 737 41 95 668 73 0 0 223 0 0 24
RTOR Reduction (vph) 0 2 0 0 0 36 0 0 181 0 0 22
Lane Group Flow (vph) 0 776 0 95 668 37 0 0 42 0 0 2
Confl. Peds. (#/hr) 23 24 24 23 45 45
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 5% 5% 5% 2% 2% 2%
Parking  (#/hr) 10
Turn Type NA Prot NA Perm Over Prot
Protected Phases 6 14 5 2 5 14
Permitted Phases 2
Actuated Green, G (s) 61.0 17.0 46.0 46.0 17.0 9.0
Effective Green, g (s) 61.0 17.0 46.0 46.0 17.0 9.0
Actuated g/C Ratio 0.68 0.19 0.51 0.51 0.19 0.10
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 971 298 849 692 280 152
v/s Ratio Prot c0.54 c0.06 0.40 0.03 0.00
v/s Ratio Perm 0.03
v/c Ratio 0.80 0.32 0.79 0.05 0.15 0.02
Uniform Delay, d1 10.2 31.5 18.0 11.1 30.5 36.5
Progression Factor 1.00 1.11 0.30 0.00 1.00 1.00
Incremental Delay, d2 6.8 2.5 6.5 0.1 1.1 0.2
Delay (s) 17.0 37.4 11.8 0.1 31.6 36.7
Level of Service B D B A C D
Approach Delay (s) 17.0 13.7 31.6 36.7
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

A50



HCM 6th TWSC 2021 Future Background PM Peak Hour
4: Park Street & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Intersection
Int Delay, s/veh 8.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 19 75 0 0 31 14 19 9 41 136 22 23
Future Vol, veh/h 19 75 0 0 31 14 19 9 41 136 22 23
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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 84 84 84 90 90 90 86 86 86
Heavy Vehicles, % 0 0 0 0 0 0 0 0 1 1 0 0
Mvmt Flow 22 86 0 0 37 17 21 10 46 158 26 27
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 458 454 40 474 444 33 53 0 0 56 0 0
          Stage 1 356 356 - 75 75 - - - - - - -
          Stage 2 102 98 - 399 369 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.11 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Cap-1 Maneuver 516 505 1037 504 511 1046 1566 - - 1555 - -
          Stage 1 666 633 - 939 836 - - - - - - -
          Stage 2 909 818 - 631 624 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 433 445 1037 392 451 1046 1566 - - 1555 - -
Mov Cap-2 Maneuver 433 445 - 392 451 - - - - - - -
          Stage 1 657 567 - 926 824 - - - - - - -
          Stage 2 842 807 - 479 558 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 15.7 12.3 2 5.7
HCM LOS C B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1566 - - 443 548 1555 - -
HCM Lane V/C Ratio 0.013 - - 0.244 0.098 0.102 - -
HCM Control Delay (s) 7.3 0 - 15.7 12.3 7.6 0 -
HCM Lane LOS A A - C B A A -
HCM 95th %tile Q(veh) 0 - - 0.9 0.3 0.3 - -
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HCM Unsignalized Intersection Capacity Analysis 2021 Future Background PM Peak Hour
5: SB Woodward Avenue & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 250 0 0 3965 42
Future Volume (Veh/h) 0 250 0 0 3965 42
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.87 1.00 1.00 0.93 0.93
Hourly flow rate (vph) 0 287 0 0 4263 45
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 327 192
pX, platoon unblocked 0.43 0.43 0.43
vC, conflicting volume 4286 1088 4308
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2052 0 2104
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 39 100
cM capacity (veh/h) 21 474 115

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 287 1218 1218 1218 654
Volume Left 0 0 0 0 0
Volume Right 287 0 0 0 45
cSH 474 1700 1700 1700 1700
Volume to Capacity 0.61 0.72 0.72 0.72 0.38
Queue Length 95th (ft) 99 0 0 0 0
Control Delay (s) 23.6 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 23.6 0.0
Approach LOS C

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 76.6% ICU Level of Service D
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2021 Future Background PM Peak Hour
6: SB Woodward Avenue & Site Driveway

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 12 0 0 4202 13
Future Volume (Veh/h) 0 12 0 0 4202 13
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.93 0.93
Hourly flow rate (vph) 0 13 0 0 4518 14
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 244 275
pX, platoon unblocked 0.44 0.44 0.44
vC, conflicting volume 4525 1136 4532
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2614 0 2630
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 97 100
cM capacity (veh/h) 9 475 72

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 13 1291 1291 1291 659
Volume Left 0 0 0 0 0
Volume Right 13 0 0 0 14
cSH 475 1700 1700 1700 1700
Volume to Capacity 0.03 0.76 0.76 0.76 0.39
Queue Length 95th (ft) 2 0 0 0 0
Control Delay (s) 12.8 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.8 0.0
Approach LOS B

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15
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HCM 6th TWSC 2021 Future Background PM Peak Hour
8: Site Driveway & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 248 4 2 40 5 2
Future Vol, veh/h 248 4 2 40 5 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 84 84 85 85
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 285 5 2 48 6 2
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 290 0 340 288
          Stage 1 - - - - 288 -
          Stage 2 - - - - 52 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1283 - 660 756
          Stage 1 - - - - 766 -
          Stage 2 - - - - 976 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1283 - 659 756
Mov Cap-2 Maneuver - - - - 659 -
          Stage 1 - - - - 766 -
          Stage 2 - - - - 974 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.4 10.3
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 684 - - 1283 -
HCM Lane V/C Ratio 0.012 - - 0.002 -
HCM Control Delay (s) 10.3 - - 7.8 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0 - - 0 -

A54



HCM Signalized Intersection Capacity Analysis 2021 Future Background PM Peak Hour
9: SB Woodward Avenue & NB to SB Cross-over

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 187 0 0 0 0 3820
Future Volume (vph) 187 0 0 0 0 3820
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Lane Width 16 12 12 12 12 12
Total Lost time (s) 5.0 5.7
Lane Util. Factor 1.00 0.86
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2153 6880
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2153 6880
Peak-hour factor, PHF 0.90 0.90 1.00 1.00 0.93 0.93
Adj. Flow (vph) 208 0 0 0 0 4108
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 208 0 0 0 0 4108
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Turn Type Prot NA
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 28.0 51.3
Effective Green, g (s) 28.0 51.3
Actuated g/C Ratio 0.31 0.57
Clearance Time (s) 5.0 5.7
Lane Grp Cap (vph) 669 3921
v/s Ratio Prot c0.10 c0.60
v/s Ratio Perm
v/c Ratio 0.31 1.05
Uniform Delay, d1 23.6 19.4
Progression Factor 0.60 1.00
Incremental Delay, d2 0.5 28.9
Delay (s) 14.8 48.3
Level of Service B D
Approach Delay (s) 14.8 0.0 48.3
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 46.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 103.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Total AM Peak Hour
1: NB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 694 0 0 775 340 0 3257 354 0 0 0
Future Volume (vph) 0 694 0 0 775 340 0 3257 354 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 10.0 6.0
Lane Util. Factor 0.95 0.95 0.86
Frpb, ped/bikes 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.95 0.99
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3725 3525 6630
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3725 3525 6630
Peak-hour factor, PHF 0.93 0.93 0.93 0.86 0.86 0.86 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 746 0 0 901 395 0 3428 373 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 21 0 0 0 0
Lane Group Flow (vph) 0 746 0 0 1296 0 0 3781 0 0 0 0
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Turn Type NA NA NA
Protected Phases 8 4 2
Permitted Phases
Actuated Green, G (s) 29.0 25.0 49.0
Effective Green, g (s) 29.0 25.0 49.0
Actuated g/C Ratio 0.32 0.28 0.54
Clearance Time (s) 6.0 10.0 6.0
Lane Grp Cap (vph) 1200 979 3609
v/s Ratio Prot 0.20 c0.37 c0.57
v/s Ratio Perm
v/c Ratio 0.62 1.32 1.05
Uniform Delay, d1 25.9 32.5 20.5
Progression Factor 0.00 1.00 1.00
Incremental Delay, d2 1.1 152.9 29.4
Delay (s) 1.1 185.4 49.9
Level of Service A F D
Approach Delay (s) 1.1 185.4 49.9 0.0
Approach LOS A F D A

Intersection Summary
HCM 2000 Control Delay 73.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Total AM Peak Hour
2: SB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 694 71 0 775 0 0 0 0 0 3305 190
Future Volume (vph) 0 694 71 0 775 0 0 0 0 0 3305 190
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 10 10 10 12 12 12 12 12 12 12 12 12
Total Lost time (s) 10.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.86 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3386 3762 6812 1657
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3386 3762 6812 1657
Peak-hour factor, PHF 0.93 0.93 0.93 0.95 0.95 0.95 0.92 0.92 0.92 0.95 0.95 0.95
Adj. Flow (vph) 0 746 76 0 816 0 0 0 0 0 3479 200
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 39
Lane Group Flow (vph) 0 822 0 0 816 0 0 0 0 0 3479 161
Confl. Peds. (#/hr) 22 11 11 22 3 1 1 3
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type NA NA NA Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 25.0 29.0 49.0 49.0
Effective Green, g (s) 25.0 29.0 49.0 49.0
Actuated g/C Ratio 0.28 0.32 0.54 0.54
Clearance Time (s) 10.0 6.0 6.0 6.0
Lane Grp Cap (vph) 940 1212 3708 902
v/s Ratio Prot c0.24 0.22 c0.51
v/s Ratio Perm 0.10
v/c Ratio 0.87 0.67 0.94 0.18
Uniform Delay, d1 31.0 26.4 19.1 10.3
Progression Factor 0.89 0.00 1.02 0.74
Incremental Delay, d2 8.1 0.3 3.9 0.3
Delay (s) 35.6 0.3 23.4 8.0
Level of Service D A C A
Approach Delay (s) 35.6 0.3 0.0 22.6
Approach LOS D A A C

Intersection Summary
HCM 2000 Control Delay 21.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Total AM Peak Hour
3: Peabody Street/Park Street & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 675 51 131 699 135 0 0 90 0 0 11
Future Volume (vph) 0 675 51 131 699 135 0 0 90 0 0 11
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 11 11 11 10 10 10 12 12 12 12 12 12
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 0.86 0.86
Flt Protected 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1431 1550 1631 1343 1542 1526
Flt Permitted 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1431 1550 1631 1343 1542 1526
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.78 0.78 0.78 0.92 0.92 0.92
Adj. Flow (vph) 0 711 54 138 736 142 0 0 115 0 0 12
RTOR Reduction (vph) 0 3 0 0 0 69 0 0 93 0 0 11
Lane Group Flow (vph) 0 762 0 138 736 73 0 0 22 0 0 1
Confl. Peds. (#/hr) 12 13 13 12
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 1% 1% 1% 2% 2% 2%
Parking  (#/hr) 10
Turn Type NA Prot NA Perm Over Prot
Protected Phases 6 14 5 2 5 14
Permitted Phases 2
Actuated Green, G (s) 61.0 17.0 46.0 46.0 17.0 9.0
Effective Green, g (s) 61.0 17.0 46.0 46.0 17.0 9.0
Actuated g/C Ratio 0.68 0.19 0.51 0.51 0.19 0.10
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 969 292 833 686 291 152
v/s Ratio Prot c0.53 c0.09 c0.45 0.01 0.00
v/s Ratio Perm 0.05
v/c Ratio 0.79 0.47 0.88 0.11 0.07 0.01
Uniform Delay, d1 10.0 32.5 19.6 11.4 30.0 36.5
Progression Factor 1.00 1.11 0.31 0.00 1.00 1.00
Incremental Delay, d2 6.4 4.4 11.1 0.3 0.5 0.1
Delay (s) 16.4 40.4 17.1 0.3 30.5 36.6
Level of Service B D B A C D
Approach Delay (s) 16.4 17.9 30.5 36.6
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM 6th TWSC 2021 Future Total AM Peak Hour
4: Park Street & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Intersection
Int Delay, s/veh 7.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 17 37 4 4 110 56 39 18 87 24 9 6
Future Vol, veh/h 17 37 4 4 110 56 39 18 87 24 9 6
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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 82 82 82 88 88 88 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0 0 0 1 1 0 0
Mvmt Flow 20 44 5 5 134 68 44 20 99 26 10 7
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 325 273 14 248 227 70 17 0 0 119 0 0
          Stage 1 66 66 - 158 158 - - - - - - -
          Stage 2 259 207 - 90 69 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.11 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Cap-1 Maneuver 632 637 1072 710 676 998 1613 - - 1475 - -
          Stage 1 950 844 - 849 771 - - - - - - -
          Stage 2 750 734 - 922 841 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 477 607 1072 644 644 998 1613 - - 1475 - -
Mov Cap-2 Maneuver 477 607 - 644 644 - - - - - - -
          Stage 1 922 829 - 824 748 - - - - - - -
          Stage 2 556 712 - 853 826 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.1 11.9 2 4.6
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1613 - - 578 729 1475 - -
HCM Lane V/C Ratio 0.027 - - 0.119 0.284 0.018 - -
HCM Control Delay (s) 7.3 0 - 12.1 11.9 7.5 0 -
HCM Lane LOS A A - B B A A -
HCM 95th %tile Q(veh) 0.1 - - 0.4 1.2 0.1 - -
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HCM Unsignalized Intersection Capacity Analysis 2021 Future Total AM Peak Hour
5: SB Woodward Avenue & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 148 0 0 3347 172
Future Volume (Veh/h) 0 148 0 0 3347 172
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.84 0.84 1.00 1.00 0.95 0.95
Hourly flow rate (vph) 0 176 0 0 3523 181
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 327 192
pX, platoon unblocked 0.57 0.57 0.57
vC, conflicting volume 3614 971 3704
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1802 0 1961
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 72 100
cM capacity (veh/h) 41 618 171

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 176 1007 1007 1007 684
Volume Left 0 0 0 0 0
Volume Right 176 0 0 0 181
cSH 618 1700 1700 1700 1700
Volume to Capacity 0.28 0.59 0.59 0.59 0.40
Queue Length 95th (ft) 29 0 0 0 0
Control Delay (s) 13.1 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 13.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15
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HCM 6th TWSC 2021 Future Total AM Peak Hour
7: Park Street & Site Driveway

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Intersection
Int Delay, s/veh 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 10 134 1 8 9
Future Vol, veh/h 2 10 134 1 8 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 0 0 1 0 0 0
Mvmt Flow 2 11 152 1 9 10
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 181 153 0 0 153 0
          Stage 1 153 - - - - -
          Stage 2 28 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 813 898 - - 1440 -
          Stage 1 880 - - - - -
          Stage 2 1000 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 808 898 - - 1440 -
Mov Cap-2 Maneuver 808 - - - - -
          Stage 1 880 - - - - -
          Stage 2 994 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.1 0 3.5
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 882 1440 -
HCM Lane V/C Ratio - - 0.015 0.006 -
HCM Control Delay (s) - - 9.1 7.5 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 6th TWSC 2021 Future Total AM Peak Hour
8: Site Driveway & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 148 0 2 170 0 0
Future Vol, veh/h 148 0 2 170 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 - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 82 82 85 85
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 176 0 2 207 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 176 0 387 176
          Stage 1 - - - - 176 -
          Stage 2 - - - - 211 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1412 - 620 872
          Stage 1 - - - - 859 -
          Stage 2 - - - - 829 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1412 - 619 872
Mov Cap-2 Maneuver - - - - 619 -
          Stage 1 - - - - 859 -
          Stage 2 - - - - 827 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 1412 -
HCM Lane V/C Ratio - - - 0.002 -
HCM Control Delay (s) 0 - - 7.6 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) - - - 0 -
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HCM Signalized Intersection Capacity Analysis 2021 Future Total AM Peak Hour
9: SB Woodward Avenue & NB to SB Cross-over

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 195 0 0 0 0 3324
Future Volume (vph) 195 0 0 0 0 3324
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Lane Width 16 12 12 12 12 12
Total Lost time (s) 5.0 5.7
Lane Util. Factor 1.00 0.86
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2132 6812
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2132 6812
Peak-hour factor, PHF 0.88 0.88 1.00 1.00 0.95 0.95
Adj. Flow (vph) 222 0 0 0 0 3499
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 222 0 0 0 0 3499
Heavy Vehicles (%) 1% 0% 0% 0% 0% 1%
Turn Type Prot NA
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 25.0 54.3
Effective Green, g (s) 25.0 54.3
Actuated g/C Ratio 0.28 0.60
Clearance Time (s) 5.0 5.7
Lane Grp Cap (vph) 592 4109
v/s Ratio Prot c0.10 c0.51
v/s Ratio Perm
v/c Ratio 0.38 0.85
Uniform Delay, d1 26.2 14.6
Progression Factor 0.58 1.00
Incremental Delay, d2 0.6 2.4
Delay (s) 15.9 17.0
Level of Service B B
Approach Delay (s) 15.9 0.0 17.0
Approach LOS B A B

Intersection Summary
HCM 2000 Control Delay 16.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 100.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Total PM Peak Hour
1: NB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 689 0 0 647 500 0 2870 419 0 0 0
Future Volume (vph) 0 689 0 0 647 500 0 2870 419 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 10.0 6.0
Lane Util. Factor 0.95 0.95 0.86
Frpb, ped/bikes 1.00 0.97 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.93 0.98
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3689 3402 6596
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3689 3402 6596
Peak-hour factor, PHF 0.95 0.95 0.95 0.94 0.94 0.94 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 725 0 0 688 532 0 3021 441 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 725 0 0 1220 0 0 3438 0 0 0 0
Confl. Peds. (#/hr) 39 10
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 2% 2% 2%
Turn Type NA NA NA
Protected Phases 8 4 2
Permitted Phases
Actuated Green, G (s) 29.0 25.0 49.0
Effective Green, g (s) 29.0 25.0 49.0
Actuated g/C Ratio 0.32 0.28 0.54
Clearance Time (s) 6.0 10.0 6.0
Lane Grp Cap (vph) 1188 945 3591
v/s Ratio Prot 0.20 c0.36 c0.52
v/s Ratio Perm
v/c Ratio 0.61 1.29 0.96
Uniform Delay, d1 25.7 32.5 19.5
Progression Factor 0.00 1.00 1.00
Incremental Delay, d2 0.2 138.9 8.0
Delay (s) 0.2 171.4 27.5
Level of Service A F C
Approach Delay (s) 0.2 171.4 27.5 0.0
Approach LOS A F C A

Intersection Summary
HCM 2000 Control Delay 56.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Total PM Peak Hour
2: SB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 689 196 0 647 0 0 0 0 0 4125 157
Future Volume (vph) 0 689 196 0 647 0 0 0 0 0 4125 157
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 10 10 10 12 12 12 12 12 12 12 12 12
Total Lost time (s) 10.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.86 1.00
Frpb, ped/bikes 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3299 3762 6812 1632
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3299 3762 6812 1632
Peak-hour factor, PHF 0.95 0.95 0.95 0.94 0.94 0.94 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 725 206 0 688 0 0 0 0 0 4388 167
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 39
Lane Group Flow (vph) 0 931 0 0 688 0 0 0 0 0 4388 128
Confl. Peds. (#/hr) 18 16
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type NA NA NA Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 25.0 29.0 49.0 49.0
Effective Green, g (s) 25.0 29.0 49.0 49.0
Actuated g/C Ratio 0.28 0.32 0.54 0.54
Clearance Time (s) 10.0 6.0 6.0 6.0
Lane Grp Cap (vph) 916 1212 3708 888
v/s Ratio Prot c0.28 0.18 c0.64
v/s Ratio Perm 0.08
v/c Ratio 1.02 0.57 1.18 0.14
Uniform Delay, d1 32.5 25.3 20.5 10.1
Progression Factor 0.90 0.00 0.99 0.68
Incremental Delay, d2 28.6 0.2 83.6 0.1
Delay (s) 57.9 0.2 103.9 7.0
Level of Service E A F A
Approach Delay (s) 57.9 0.2 0.0 100.3
Approach LOS E A A F

Intersection Summary
HCM 2000 Control Delay 82.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Total PM Peak Hour
3: Peabody Street/Park Street & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 700 39 90 635 79 0 0 185 0 0 40
Future Volume (vph) 0 700 39 90 635 79 0 0 185 0 0 40
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 11 11 11 10 10 10 12 12 12 12 12 12
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 0.86 0.86
Flt Protected 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1433 1580 1663 1354 1483 1526
Flt Permitted 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1433 1580 1663 1354 1483 1526
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.83 0.83 0.83 0.92 0.92 0.92
Adj. Flow (vph) 0 737 41 95 668 83 0 0 223 0 0 43
RTOR Reduction (vph) 0 2 0 0 0 41 0 0 181 0 0 39
Lane Group Flow (vph) 0 776 0 95 668 42 0 0 42 0 0 4
Confl. Peds. (#/hr) 23 24 24 23 45 45
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 5% 5% 5% 2% 2% 2%
Parking  (#/hr) 10
Turn Type NA Prot NA Perm Over Prot
Protected Phases 6 14 5 2 5 14
Permitted Phases 2
Actuated Green, G (s) 61.0 17.0 46.0 46.0 17.0 9.0
Effective Green, g (s) 61.0 17.0 46.0 46.0 17.0 9.0
Actuated g/C Ratio 0.68 0.19 0.51 0.51 0.19 0.10
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 971 298 849 692 280 152
v/s Ratio Prot c0.54 c0.06 0.40 0.03 0.00
v/s Ratio Perm 0.03
v/c Ratio 0.80 0.32 0.79 0.06 0.15 0.03
Uniform Delay, d1 10.2 31.5 18.0 11.1 30.5 36.6
Progression Factor 1.00 1.11 0.30 0.00 1.00 1.00
Incremental Delay, d2 6.8 2.5 6.5 0.2 1.1 0.3
Delay (s) 17.0 37.4 11.9 0.2 31.6 36.9
Level of Service B D B A C D
Approach Delay (s) 17.0 13.6 31.6 36.9
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM 6th TWSC 2021 Future Total PM Peak Hour
4: Park Street & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Intersection
Int Delay, s/veh 9.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 71 6 19 26 50 24 14 62 193 37 23
Future Vol, veh/h 30 71 6 19 26 50 24 14 62 193 37 23
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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 84 84 84 90 90 90 86 86 86
Heavy Vehicles, % 0 0 0 0 0 0 0 0 1 1 0 0
Mvmt Flow 34 82 7 23 31 60 27 16 69 224 43 27
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 655 644 57 654 623 51 70 0 0 85 0 0
          Stage 1 505 505 - 105 105 - - - - - - -
          Stage 2 150 139 - 549 518 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.11 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Cap-1 Maneuver 382 394 1015 383 405 1023 1544 - - 1518 - -
          Stage 1 553 544 - 906 812 - - - - - - -
          Stage 2 857 785 - 524 536 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 291 327 1015 269 337 1023 1544 - - 1518 - -
Mov Cap-2 Maneuver 291 327 - 269 337 - - - - - - -
          Stage 1 543 460 - 890 797 - - - - - - -
          Stage 2 762 771 - 362 453 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 22.4 14.7 1.8 5.9
HCM LOS C B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1544 - - 328 483 1518 - -
HCM Lane V/C Ratio 0.017 - - 0.375 0.234 0.148 - -
HCM Control Delay (s) 7.4 0 - 22.4 14.7 7.8 0 -
HCM Lane LOS A A - C B A A -
HCM 95th %tile Q(veh) 0.1 - - 1.7 0.9 0.5 - -
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HCM Unsignalized Intersection Capacity Analysis 2021 Future Total PM Peak Hour
5: SB Woodward Avenue & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 326 0 0 3956 95
Future Volume (Veh/h) 0 326 0 0 3956 95
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.87 1.00 1.00 0.93 0.93
Hourly flow rate (vph) 0 375 0 0 4254 102
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 327 192
pX, platoon unblocked 0.43 0.43 0.43
vC, conflicting volume 4305 1114 4356
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2097 0 2215
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 21 100
cM capacity (veh/h) 20 474 104

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 375 1215 1215 1215 710
Volume Left 0 0 0 0 0
Volume Right 375 0 0 0 102
cSH 474 1700 1700 1700 1700
Volume to Capacity 0.79 0.71 0.71 0.71 0.42
Queue Length 95th (ft) 180 0 0 0 0
Control Delay (s) 35.7 0.0 0.0 0.0 0.0
Lane LOS E
Approach Delay (s) 35.7 0.0
Approach LOS E

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
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HCM 6th TWSC 2021 Future Total PM Peak Hour
7: Park Street & Site Driveway

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Intersection
Int Delay, s/veh 2.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 26 74 5 25 37
Future Vol, veh/h 3 26 74 5 25 37
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 1 0 0 0
Mvmt Flow 3 29 82 6 28 41
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 182 85 0 0 88 0
          Stage 1 85 - - - - -
          Stage 2 97 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 812 980 - - 1520 -
          Stage 1 943 - - - - -
          Stage 2 932 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 797 980 - - 1520 -
Mov Cap-2 Maneuver 797 - - - - -
          Stage 1 943 - - - - -
          Stage 2 914 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 8.9 0 3
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 957 1520 -
HCM Lane V/C Ratio - - 0.034 0.018 -
HCM Control Delay (s) - - 8.9 7.4 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0.1 0.1 -
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HCM 6th TWSC 2021 Future Total PM Peak Hour
8: Site Driveway & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 326 0 0 95 0 0
Future Vol, veh/h 326 0 0 95 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 - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 84 84 85 85
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 375 0 0 113 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 375 0 488 375
          Stage 1 - - - - 375 -
          Stage 2 - - - - 113 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1195 - 543 676
          Stage 1 - - - - 699 -
          Stage 2 - - - - 917 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1195 - 543 676
Mov Cap-2 Maneuver - - - - 543 -
          Stage 1 - - - - 699 -
          Stage 2 - - - - 917 -
 

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) - - - 1195 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) - - - 0 -
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HCM Signalized Intersection Capacity Analysis 2021 Future Total PM Peak Hour
9: SB Woodward Avenue & NB to SB Cross-over

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 209 0 0 0 0 3842
Future Volume (vph) 209 0 0 0 0 3842
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Lane Width 16 12 12 12 12 12
Total Lost time (s) 5.0 5.7
Lane Util. Factor 1.00 0.86
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2153 6880
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2153 6880
Peak-hour factor, PHF 0.90 0.90 1.00 1.00 0.93 0.93
Adj. Flow (vph) 232 0 0 0 0 4131
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 232 0 0 0 0 4131
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Turn Type Prot NA
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 28.0 51.3
Effective Green, g (s) 28.0 51.3
Actuated g/C Ratio 0.31 0.57
Clearance Time (s) 5.0 5.7
Lane Grp Cap (vph) 669 3921
v/s Ratio Prot c0.11 c0.60
v/s Ratio Perm
v/c Ratio 0.35 1.05
Uniform Delay, d1 23.9 19.4
Progression Factor 0.60 1.00
Incremental Delay, d2 0.6 31.1
Delay (s) 15.0 50.4
Level of Service B D
Approach Delay (s) 15.0 0.0 50.4
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 48.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 104.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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SimTraffic Performance Report 2019 Current AM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/20/2019

1: NB Woodward Avenue & Maple Road Performance by movement 

Movement EBT WBT WBR NBT NBR All
Denied Delay (hr) 0.0 131.1 56.0 0.2 0.0 187.3
Denied Del/Veh (s) 0.0 648.4 637.9 0.2 0.4 133.1
Total Delay (hr) 0.2 27.8 9.7 27.4 1.6 66.8
Total Del/Veh (s) 1.3 193.4 157.5 32.1 17.3 50.1
Total Stops 1 536 246 2299 192 3274
Travel Time (hr) 0.8 160.9 66.7 35.8 3.0 267.3
Avg Speed (mph) 17 2 2 10 13 6

2: SB Woodward Avenue & Maple Road Performance by movement 

Movement EBT EBR WBT SBT SBR All
Denied Delay (hr) 0.0 0.0 0.1 0.0 0.0 0.1
Denied Del/Veh (s) 0.2 0.2 0.4 0.0 0.0 0.1
Total Delay (hr) 5.3 0.5 0.5 14.6 0.4 21.3
Total Del/Veh (s) 29.4 26.1 3.7 17.0 7.9 17.1
Total Stops 361 41 17 1456 70 1945
Travel Time (hr) 6.3 0.6 1.0 17.5 0.7 26.2
Avg Speed (mph) 4 4 11 7 9 7

3: Peabody Street/Park Street & Maple Road Performance by movement 

Movement EBT EBR WBL WBT WBR NBR All
Denied Delay (hr) 1.6 0.1 0.0 0.0 0.0 3.8 5.5
Denied Del/Veh (s) 9.3 9.6 0.2 0.3 0.0 162.9 13.9
Total Delay (hr) 4.7 0.2 1.7 0.7 0.0 5.6 13.0
Total Del/Veh (s) 26.9 18.8 82.6 4.7 1.4 262.9 32.7
Total Stops 390 38 70 68 3 44 613
Travel Time (hr) 8.7 0.4 1.8 1.5 0.2 9.5 22.3
Avg Speed (mph) 8 10 1 12 14 0 5

4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT WBT WBR NBL NBT NBR SBL SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
Total Delay (hr) 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total Del/Veh (s) 4.1 6.0 3.6 2.1 0.1 1.0 0.4 5.6 2.9 2.8
Total Stops 9 34 102 28 0 0 0 14 12 199
Travel Time (hr) 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.6
Avg Speed (mph) 15 14 6 6 21 20 16 14 15 13
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SimTraffic Performance Report 2019 Current AM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/20/2019

5: SB Woodward Avenue & Hamilton Row Performance by movement 

Movement EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0
Total Delay (hr) 0.6 6.5 0.1 7.3
Total Del/Veh (s) 22.0 7.4 3.0 7.7
Total Stops 98 425 10 533
Travel Time (hr) 0.8 9.1 0.4 10.2
Avg Speed (mph) 3 12 13 11

6: SB Woodward Avenue & Site Driveway Performance by movement 

Movement SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0
Total Delay (hr) 4.7 0.0 4.7
Total Del/Veh (s) 5.2 9.0 5.2
Total Stops 396 0 396
Travel Time (hr) 6.2 0.0 6.2
Avg Speed (mph) 10 6 10

8: Site Driveway & Hamilton Row Performance by movement 

Movement EBT EBR WBT All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0
Total Delay (hr) 0.0 0.0 0.0 0.1
Total Del/Veh (s) 1.3 0.6 0.8 1.0
Total Stops 4 0 1 5
Travel Time (hr) 0.1 0.0 0.2 0.3
Avg Speed (mph) 9 11 11 10

9: SB Woodward Avenue & NB to SB Cross-over Performance by movement 

Movement WBL WBT SBT All
Denied Delay (hr) 0.0 0.0 5.0 5.1
Denied Del/Veh (s) 0.4 0.0 5.8 5.5
Total Delay (hr) 0.5 0.0 16.2 16.7
Total Del/Veh (s) 10.6 0.1 18.5 18.1
Total Stops 35 0 1353 1388
Travel Time (hr) 0.6 0.0 24.5 25.1
Avg Speed (mph) 2 13 7 7
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SimTraffic Performance Report 2019 Current AM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/20/2019

Total Zone Performance 

Denied Delay (hr) 198.0
Denied Del/Veh (s) 84.3
Total Delay (hr) 130.0
Total Del/Veh (s) 2052.9
Total Stops 8353
Travel Time (hr) 358.2
Avg Speed (mph) 7
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Stonefield Engineering & Design SimTraffic Report
11/20/2019

Movement EBT WBT WBR NBT NBR All
Denied Delay (hr) 0.0 92.3 74.7 0.2 0.0 167.2
Denied Del/Veh (s) 0.0 533.4 548.5 0.2 0.4 126.2
Total Delay (hr) 0.2 22.8 14.8 17.7 1.3 56.9
Total Del/Veh (s) 1.4 171.4 143.7 23.3 12.5 45.3
Total Stops 2 477 336 1574 184 2573
Travel Time (hr) 0.7 116.9 91.2 25.2 2.9 236.9
Avg Speed (mph) 17 2 2 13 15 7

Movement EBT EBR WBT SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.3 0.0 0.3
Denied Del/Veh (s) 0.1 0.2 0.0 0.3 0.1 0.2
Total Delay (hr) 5.6 1.4 0.3 18.9 0.3 26.5
Total Del/Veh (s) 35.7 32.9 2.7 17.7 8.1 18.5
Total Stops 345 96 11 1642 54 2148
Travel Time (hr) 6.5 1.7 0.7 22.8 0.6 32.3
Avg Speed (mph) 3 3 13 7 9 6

Movement EBT EBR WBL WBT WBR NBR All
Denied Delay (hr) 3.5 0.2 0.0 0.0 0.0 54.5 58.1
Denied Del/Veh (s) 18.9 17.1 0.0 0.0 0.0 1257.2 145.2
Total Delay (hr) 9.8 0.4 1.4 0.5 0.0 9.0 21.1
Total Del/Veh (s) 52.5 46.0 85.2 3.5 1.0 577.3 56.2
Total Stops 600 51 58 47 2 1 759
Travel Time (hr) 15.7 0.7 1.5 1.3 0.1 63.6 82.9
Avg Speed (mph) 5 5 1 14 15 0 3

Movement EBL EBT WBT WBR NBL NBT NBR SBL SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 1.1 4.4
Denied Del/Veh (s) 0.2 0.2 0.0 0.0 0.0 0.0 0.0 82.6 89.9 43.5
Total Delay (hr) 0.1 1.0 0.0 0.0 0.0 0.0 0.2 5.9 1.7 9.0
Total Del/Veh (s) 32.7 51.9 3.8 2.1 0.0 2.9 24.8 156.8 138.3 90.8
Total Stops 16 70 26 10 0 1 16 84 26 249
Travel Time (hr) 0.2 1.2 0.0 0.0 0.0 0.0 0.2 9.5 2.9 14.1
Avg Speed (mph) 5 3 6 7 21 14 3 1 1 2
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Stonefield Engineering & Design SimTraffic Report
11/20/2019

Movement EBT EBR SBT SBR All
Denied Delay (hr) 0.0 0.2 0.0 0.0 0.2
Denied Del/Veh (s) 0.0 3.9 0.0 0.2 0.2
Total Delay (hr) 0.0 3.0 10.3 0.1 13.4
Total Del/Veh (s) 21.5 48.2 10.0 6.8 12.1
Total Stops 0 161 1250 10 1421
Travel Time (hr) 0.0 3.6 13.3 0.1 17.0
Avg Speed (mph) 1 1 10 9 8

Movement EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.0 0.0 0.0
Total Delay (hr) 0.0 6.8 0.0 6.8
Total Del/Veh (s) 4.9 6.2 4.3 6.2
Total Stops 11 697 3 711
Travel Time (hr) 0.0 8.7 0.0 8.7
Avg Speed (mph) 3 9 8 8

Movement EBT EBR WBL WBT NBL NBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.0 0.0 0.0 0.1 0.1 0.1
Total Delay (hr) 0.7 0.0 0.0 0.0 0.0 0.0 0.7
Total Del/Veh (s) 11.2 1.1 1.2 0.8 2.9 4.0 9.5
Total Stops 46 0 1 0 4 2 53
Travel Time (hr) 0.9 0.0 0.0 0.1 0.0 0.0 1.0
Avg Speed (mph) 3 10 10 11 6 5 4

Movement WBL WBT SBT All
Denied Delay (hr) 0.0 0.0 37.6 37.6
Denied Del/Veh (s) 0.5 0.0 37.2 35.4
Total Delay (hr) 0.5 0.0 27.1 27.6
Total Del/Veh (s) 9.5 0.4 26.9 26.1
Total Stops 34 0 1748 1782
Travel Time (hr) 0.6 0.0 68.4 69.0
Avg Speed (mph) 2 12 5 5
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Stonefield Engineering & Design SimTraffic Report
11/20/2019

Denied Delay (hr) 267.8
Denied Del/Veh (s) 106.4
Total Delay (hr) 161.9
Total Del/Veh (s) 2259.4
Total Stops 9696
Travel Time (hr) 462.0
Avg Speed (mph) 6
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SimTraffic Performance Report 2021 Future Background AM Peak Hour

Maple Road - Cranbrook to Eton SimTraffic Report
11/21/2019

1: NB Woodward Avenue & Maple Road Performance by movement 

Movement EBT WBT WBR NBT NBR All
Denied Delay (hr) 0.0 124.0 54.9 0.4 0.1 179.4
Denied Del/Veh (s) 0.0 578.8 585.2 0.5 0.7 121.2
Total Delay (hr) 0.3 27.3 10.4 34.9 2.5 75.3
Total Del/Veh (s) 1.4 169.2 147.8 38.8 26.2 53.1
Stop/Veh 0.00 0.98 1.03 0.85 0.69 0.75
Travel Time (hr) 0.9 153.5 66.5 43.8 4.0 268.7
Avg Speed (mph) 17 2 2 9 10 6

2: SB Woodward Avenue & Maple Road Performance by movement 

Movement EBT EBR WBT SBT SBR All
Denied Delay (hr) 0.0 0.0 0.1 0.0 0.0 0.1
Denied Del/Veh (s) 0.2 0.2 0.3 0.0 0.0 0.1
Total Delay (hr) 6.8 0.6 0.5 10.8 0.2 18.8
Total Del/Veh (s) 34.9 29.4 3.2 11.8 3.4 14.0
Stop/Veh 0.62 0.59 0.03 0.44 0.31 0.42
Travel Time (hr) 7.8 0.7 1.0 13.9 0.6 24.0
Avg Speed (mph) 3 3 12 10 13 8

3: Peabody Street/Park Street & Maple Road Performance by movement 

Movement EBT EBR WBL WBT WBR NBR SBT SBR All
Denied Delay (hr) 5.2 0.3 0.0 0.0 0.0 1.0 0.0 0.0 6.5
Denied Del/Veh (s) 27.5 24.6 0.0 0.1 0.0 39.8 0.0 14.8
Total Delay (hr) 9.7 0.6 1.0 0.8 0.0 4.0 0.0 0.0 16.2
Total Del/Veh (s) 50.7 45.7 35.0 5.2 1.2 172.0 39.9 36.6
Stop/Veh 0.89 0.82 0.92 0.15 0.17 0.67 1.00 0.57
Travel Time (hr) 17.4 1.2 1.2 1.8 0.3 5.2 0.0 0.1 27.1
Avg Speed (mph) 5 5 3 12 15 1 22 2 5

4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT WBT WBR NBL NBT NBR SBL SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.1 0.0
Total Delay (hr) 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
Total Del/Veh (s) 4.7 5.9 4.2 2.3 1.5 0.3 0.2 1.9 0.1 0.1 2.9
Stop/Veh 1.00 0.98 0.99 1.00 0.06 0.00 0.02 0.12 0.00 0.00 0.60
Travel Time (hr) 0.0 0.2 0.2 0.0 0.1 0.0 0.1 0.1 0.0 0.0 0.7
Avg Speed (mph) 15 14 7 7 16 23 17 19 24 20 13
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SimTraffic Performance Report 2021 Future Background AM Peak Hour

Maple Road - Cranbrook to Eton SimTraffic Report
11/21/2019

5: SB Woodward Avenue & Hamilton Row Performance by movement 

Movement EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0
Total Delay (hr) 0.5 4.7 0.1 5.2
Total Del/Veh (s) 14.9 5.0 2.0 5.2
Stop/Veh 0.97 0.01 0.00 0.05
Travel Time (hr) 0.7 7.4 0.4 8.4
Avg Speed (mph) 3 16 14 15

6: SB Woodward Avenue & Site Driveway Performance by movement 

Movement SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0
Total Delay (hr) 3.2 0.0 3.2
Total Del/Veh (s) 3.3 0.2 3.3
Stop/Veh 0.08 0.00 0.08
Travel Time (hr) 4.8 0.0 4.8
Avg Speed (mph) 13 15 13

8: Site Driveway & Hamilton Row Performance by movement 

Movement EBT EBR WBT All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0
Total Delay (hr) 0.0 0.0 0.0 0.0
Total Del/Veh (s) 0.8 0.4 0.5 0.6
Stop/Veh 0.02 0.00 0.00 0.01
Travel Time (hr) 0.1 0.0 0.2 0.4
Avg Speed (mph) 11 11 11 11

9: SB Woodward Avenue & NB to SB Cross-over Performance by movement 

Movement WBL WBT SBT All
Denied Delay (hr) 0.0 0.0 0.6 0.7
Denied Del/Veh (s) 0.4 0.0 0.7 0.7
Total Delay (hr) 0.4 0.0 14.5 14.9
Total Del/Veh (s) 9.4 0.3 15.5 15.2
Stop/Veh 0.20 0.00 0.39 0.38
Travel Time (hr) 0.5 0.0 18.6 19.1
Avg Speed (mph) 2 13 9 8
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SimTraffic Performance Report 2021 Future Background AM Peak Hour

Maple Road - Cranbrook to Eton SimTraffic Report
11/21/2019

Total Zone Performance 

Denied Delay (hr) 186.7
Denied Del/Veh (s) 75.1
Total Delay (hr) 133.9
Total Del/Veh (s) 2161.6
Stop/Veh 38.90
Travel Time (hr) 353.1
Avg Speed (mph) 7
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SimTraffic Performance Report 2021 Future Background PM Peak Hour

Stonefield Engineering & Design SimTraffic Report
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1: NB Woodward Avenue & Maple Road Performance by movement 

Movement EBT WBT WBR NBT NBR All
Denied Delay (hr) 0.0 63.6 50.0 0.2 0.0 113.8
Denied Del/Veh (s) 0.0 360.6 362.2 0.2 0.4 82.8
Total Delay (hr) 0.2 21.6 15.6 21.4 1.6 60.5
Total Del/Veh (s) 1.3 147.5 136.2 27.2 13.9 45.5
Total Stops 2 504 334 1858 211 2909
Travel Time (hr) 0.7 87.3 67.5 29.1 3.3 188.0
Avg Speed (mph) 18 2 2 12 15 7

2: SB Woodward Avenue & Maple Road Performance by movement 

Movement EBT EBR WBT SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.2 0.0 0.3
Denied Del/Veh (s) 0.3 0.2 0.0 0.2 0.1 0.2
Total Delay (hr) 6.1 1.5 0.3 17.0 0.2 25.1
Total Del/Veh (s) 36.4 33.3 2.1 15.8 4.4 17.1
Total Stops 373 99 10 1652 50 2184
Travel Time (hr) 7.0 1.8 0.7 21.0 0.5 31.0
Avg Speed (mph) 3 3 15 8 12 7

3: Peabody Street/Park Street & Maple Road Performance by movement 

Movement EBT EBR WBL WBT WBR NBR SBR All
Denied Delay (hr) 17.3 0.9 0.0 0.0 0.0 53.2 0.0 71.5
Denied Del/Veh (s) 88.8 88.0 0.0 0.0 0.0 1053.3 0.0 161.3
Total Delay (hr) 12.8 0.6 0.7 0.7 0.0 9.0 0.3 24.0
Total Del/Veh (s) 67.1 63.7 36.3 4.9 0.9 370.4 46.3 58.4
Total Stops 640 32 66 82 7 3 20 850
Travel Time (hr) 32.7 1.6 0.8 1.6 0.1 62.4 0.3 99.6
Avg Speed (mph) 4 4 3 12 16 0 2 3

4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT WBT WBR NBL NBT NBR SBL SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.1
Total Delay (hr) 0.1 0.5 0.0 0.0 0.0 0.0 0.1 0.4 0.1 0.1 1.3
Total Del/Veh (s) 13.3 26.0 4.9 2.0 3.3 3.9 8.8 12.4 9.3 7.5 12.8
Total Stops 18 76 30 12 2 1 8 57 6 8 218
Travel Time (hr) 0.1 0.7 0.1 0.0 0.0 0.0 0.1 0.8 0.1 0.1 2.1
Avg Speed (mph) 9 6 6 8 13 13 7 9 12 12 8
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5: SB Woodward Avenue & Hamilton Row Performance by movement 

Movement EBT EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.3 0.0 0.0 0.0
Total Delay (hr) 0.0 2.3 8.5 0.0 10.9
Total Del/Veh (s) 14.5 35.9 8.2 4.5 9.7
Total Stops 2 194 1132 10 1338
Travel Time (hr) 0.0 2.6 11.6 0.1 14.3
Avg Speed (mph) 2 2 11 11 10

6: SB Woodward Avenue & Site Driveway Performance by movement 

Movement EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.0 0.0 0.0
Total Delay (hr) 0.0 5.5 0.0 5.5
Total Del/Veh (s) 3.6 5.0 1.8 4.9
Total Stops 11 697 2 710
Travel Time (hr) 0.0 7.3 0.0 7.3
Avg Speed (mph) 4 10 10 10

8: Site Driveway & Hamilton Row Performance by movement 

Movement EBT EBR WBL WBT NBL NBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.1 0.1 0.0
Total Delay (hr) 0.4 0.0 0.0 0.0 0.0 0.0 0.4
Total Del/Veh (s) 5.7 0.8 7.7 0.5 8.1 4.4 4.9
Total Stops 32 0 0 0 5 3 40
Travel Time (hr) 0.6 0.0 0.0 0.1 0.0 0.0 0.7
Avg Speed (mph) 6 11 4 11 3 4 6

9: SB Woodward Avenue & NB to SB Cross-over Performance by movement 

Movement WBL WBT SBT All
Denied Delay (hr) 0.0 0.0 104.7 104.7
Denied Del/Veh (s) 0.1 0.0 99.6 94.9
Total Delay (hr) 0.5 0.0 30.1 30.6
Total Del/Veh (s) 9.4 0.3 29.8 28.8
Total Stops 35 0 1635 1670
Travel Time (hr) 0.6 0.0 138.6 139.2
Avg Speed (mph) 2 12 5 5
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Total Zone Performance 

Denied Delay (hr) 290.3
Denied Del/Veh (s) 110.9
Total Delay (hr) 158.2
Total Del/Veh (s) 2363.7
Total Stops 9919
Travel Time (hr) 482.2
Avg Speed (mph) 6
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1: NB Woodward Avenue & Maple Road Performance by movement 

Movement EBT WBT WBR NBT NBR All
Denied Delay (hr) 0.0 107.4 46.9 0.6 0.1 155.0
Denied Del/Veh (s) 0.0 484.6 496.2 0.7 0.9 102.6
Total Delay (hr) 0.2 27.0 10.5 39.5 2.7 80.0
Total Del/Veh (s) 1.3 161.5 142.8 42.7 29.2 55.4
Total Stops 2 644 268 2974 243 4131
Travel Time (hr) 0.8 136.8 58.6 48.9 4.2 249.3
Avg Speed (mph) 18 2 2 8 10 6

2: SB Woodward Avenue & Maple Road Performance by movement 

Movement EBT EBR WBT SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.2 0.1 0.0 0.0 0.0
Total Delay (hr) 6.0 0.6 0.4 13.6 0.3 20.9
Total Del/Veh (s) 32.1 25.9 2.6 14.8 4.8 15.5
Total Stops 405 44 14 1778 67 2308
Travel Time (hr) 7.0 0.8 0.9 18.3 0.8 27.8
Avg Speed (mph) 3 4 13 11 14 9

3: Peabody Street/Park Street & Maple Road Performance by movement 

Movement EBT EBR WBL WBT WBR NBR SBR All
Denied Delay (hr) 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.9
Denied Del/Veh (s) 4.7 3.3 0.0 0.1 0.0 0.6 0.0 2.1
Total Delay (hr) 6.2 0.4 1.1 0.8 0.0 3.2 0.1 11.8
Total Del/Veh (s) 33.7 28.1 34.5 5.2 1.0 129.6 27.9 26.6
Total Stops 508 36 102 88 14 69 8 825
Travel Time (hr) 9.6 0.7 1.3 1.8 0.3 3.4 0.1 17.1
Avg Speed (mph) 7 8 3 12 15 1 3 6
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4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.1
Total Delay (hr) 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 5.1 5.5 2.1 3.4 4.5 2.3 1.5 0.7 0.2 2.1 0.3 0.1
Total Stops 20 38 3 4 108 56 2 0 0 4 0 0
Travel Time (hr) 0.1 0.1 0.0 0.0 0.2 0.1 0.1 0.0 0.1 0.1 0.0 0.0
Avg Speed (mph) 14 15 16 7 7 7 15 20 16 19 24 20

4: Park Street & Hamilton Row Performance by movement 

Movement All
Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.0
Total Delay (hr) 0.3
Total Del/Veh (s) 2.7
Total Stops 235
Travel Time (hr) 0.9
Avg Speed (mph) 13

5: SB Woodward Avenue & Hamilton Row Performance by movement 

Movement EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0
Total Delay (hr) 0.2 4.6 0.1 4.9
Total Del/Veh (s) 4.5 4.9 2.1 4.8
Total Stops 144 31 1 176
Travel Time (hr) 0.4 7.4 0.4 8.1
Avg Speed (mph) 7 16 14 15

7: Park Street & Site Driveway Performance by movement 

Movement WBL WBR NBT NBR SBL SBT All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.1 0.0 0.0 0.0 0.0
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 2.7 2.1 0.2 1.9 0.2 0.5
Total Stops 1 14 0 0 1 0 16
Travel Time (hr) 0.0 0.0 0.2 0.0 0.0 0.0 0.3
Avg Speed (mph) 8 7 14 11 15 19 14
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8: Site Driveway & Hamilton Row Performance by movement 

Movement EBT WBL WBT All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0
Total Delay (hr) 0.0 0.0 0.0 0.0
Total Del/Veh (s) 0.5 0.6 0.5 0.5
Total Stops 0 0 0 0
Travel Time (hr) 0.1 0.0 0.3 0.4
Avg Speed (mph) 12 11 11 11

9: SB Woodward Avenue & NB to SB Cross-over Performance by movement 

Movement WBL WBT SBT All
Denied Delay (hr) 0.1 0.0 0.6 0.6
Denied Del/Veh (s) 0.9 0.0 0.6 0.7
Total Delay (hr) 0.5 0.0 14.9 15.4
Total Del/Veh (s) 8.9 0.3 15.9 15.5
Total Stops 36 0 1342 1378
Travel Time (hr) 0.6 0.0 19.0 19.6
Avg Speed (mph) 2 13 8 8

Total Zone Performance 

Denied Delay (hr) 156.6
Denied Del/Veh (s) 61.8
Total Delay (hr) 133.4
Total Del/Veh (s) 1975.6
Total Stops 9069
Travel Time (hr) 323.5
Avg Speed (mph) 7
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1: NB Woodward Avenue & Maple Road Performance by movement 

Movement EBT WBT WBR NBT NBR All
Denied Delay (hr) 0.0 115.4 81.0 0.2 0.0 196.6
Denied Del/Veh (s) 0.0 607.1 572.1 0.2 0.4 139.5
Total Delay (hr) 0.2 23.0 15.5 23.3 1.9 64.0
Total Del/Veh (s) 1.4 185.2 166.6 28.9 16.2 49.0
Total Stops 3 440 306 2005 235 2989
Travel Time (hr) 0.7 140.1 98.0 31.2 3.7 273.8
Avg Speed (mph) 17 2 2 11 14 6

2: SB Woodward Avenue & Maple Road Performance by movement 

Movement EBT EBR WBT SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.2 0.0 0.2
Denied Del/Veh (s) 0.1 0.1 0.0 0.2 0.1 0.2
Total Delay (hr) 6.0 1.6 0.2 27.0 0.3 35.1
Total Del/Veh (s) 36.7 33.9 2.0 24.7 6.4 24.0
Total Stops 375 103 6 2543 65 3092
Travel Time (hr) 6.9 1.9 0.6 32.8 0.7 42.9
Avg Speed (mph) 3 3 15 7 13 6

3: Peabody Street/Park Street & Maple Road Performance by movement 

Movement EBT EBR WBL WBT WBR NBR SBT SBR All
Denied Delay (hr) 27.2 1.7 0.0 0.0 0.0 58.1 0.0 0.0 87.0
Denied Del/Veh (s) 138.6 148.3 0.0 0.0 0.0 1067.0 0.0 0.0 200.5
Total Delay (hr) 13.5 0.7 0.6 0.6 0.0 9.0 0.0 0.4 24.9
Total Del/Veh (s) 71.0 63.5 35.6 4.8 1.0 354.1 0.3 36.1 62.6
Total Stops 653 36 59 70 10 1 0 34 863
Travel Time (hr) 43.2 2.6 0.8 1.4 0.1 67.3 0.0 0.5 115.9
Avg Speed (mph) 4 4 3 12 15 0 21 2 3
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4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2
Total Delay (hr) 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Total Del/Veh (s) 7.2 8.8 3.5 6.4 6.4 2.7 1.7 0.4 0.3 2.6 1.0 0.8
Total Stops 25 74 7 20 25 46 3 0 1 27 1 1
Travel Time (hr) 0.1 0.4 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.6 0.1 0.1
Avg Speed (mph) 12 12 14 5 5 7 14 19 15 18 22 19

4: Park Street & Hamilton Row Performance by movement 

Movement All
Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 0.5
Total Del/Veh (s) 3.5
Total Stops 230
Travel Time (hr) 1.6
Avg Speed (mph) 15

5: SB Woodward Avenue & Hamilton Row Performance by movement 

Movement EBT EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.0 0.6 10.6 0.2 11.4
Total Del/Veh (s) 1.2 6.6 10.3 7.8 9.9
Total Stops 0 302 1310 29 1641
Travel Time (hr) 0.0 1.0 13.6 0.4 15.0
Avg Speed (mph) 12 6 9 9 9

7: Park Street & Site Driveway Performance by movement 

Movement WBL WBR NBT NBR SBL SBT All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 0.1 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 3.0 2.1 0.2 0.2 1.6 0.5 0.9
Total Stops 2 29 0 0 1 0 32
Travel Time (hr) 0.0 0.0 0.1 0.0 0.1 0.1 0.3
Avg Speed (mph) 7 7 14 12 15 19 14
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8: Site Driveway & Hamilton Row Performance by movement 

Movement EBT WBT All
Denied Delay (hr) 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0
Total Delay (hr) 0.1 0.0 0.1
Total Del/Veh (s) 0.8 0.8 0.8
Total Stops 9 2 11
Travel Time (hr) 0.3 0.2 0.5
Avg Speed (mph) 12 11 12

9: SB Woodward Avenue & NB to SB Cross-over Performance by movement 

Movement WBL WBT SBT All
Denied Delay (hr) 0.0 0.0 166.9 166.9
Denied Del/Veh (s) 0.8 0.0 152.8 145.3
Total Delay (hr) 0.5 0.0 30.1 30.6
Total Del/Veh (s) 9.6 0.3 29.6 28.6
Total Stops 37 0 1818 1855
Travel Time (hr) 0.7 0.0 200.7 201.4
Avg Speed (mph) 2 13 5 5

Total Zone Performance 

Denied Delay (hr) 450.8
Denied Del/Veh (s) 165.1
Total Delay (hr) 166.7
Total Del/Veh (s) 2247.4
Total Stops 10713
Travel Time (hr) 651.4
Avg Speed (mph) 6
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Intersection: 1: NB Woodward Avenue & Maple Road

Movement EB EB WB WB NB NB NB NB
Directions Served T T T TR T T T TR
Maximum Queue (ft) 24 15 569 572 640 602 485 410
Average Queue (ft) 4 1 543 543 496 433 299 214
95th Queue (ft) 17 8 559 559 656 574 431 345
Link Distance (ft) 14 14 523 523 616 616 616 616
Upstream Blk Time (%) 4 1 94 88 3 0
Queuing Penalty (veh) 13 2 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: SB Woodward Avenue & Maple Road

Movement EB EB WB WB SB SB SB SB SB
Directions Served T TR T T T T T T R
Maximum Queue (ft) 139 169 74 33 242 249 243 237 125
Average Queue (ft) 107 148 21 3 225 223 209 179 48
95th Queue (ft) 133 178 48 19 241 247 253 243 97
Link Distance (ft) 96 96 14 14 147 147 147 147 147
Upstream Blk Time (%) 27 39 25 5 24 23 20 14 0
Queuing Penalty (veh) 98 142 89 17 154 149 129 94 1
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Peabody Street/Park Street & Maple Road

Movement EB EB WB WB WB NB
Directions Served T R L TR R R
Maximum Queue (ft) 504 48 91 152 114 221
Average Queue (ft) 265 18 59 77 10 155
95th Queue (ft) 517 48 90 174 61 266
Link Distance (ft) 478 96 96 203
Upstream Blk Time (%) 11 2 12 1 37
Queuing Penalty (veh) 0 0 54 3 0
Storage Bay Dist (ft) 25 75
Storage Blk Time (%) 37 0 10 12
Queuing Penalty (veh) 14 3 74 11
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Intersection: 4: Park Street & Hamilton Row

Movement EB WB NB SB
Directions Served LT TR TR LTR
Maximum Queue (ft) 30 55 8 32
Average Queue (ft) 15 27 0 18
95th Queue (ft) 29 47 8 40
Link Distance (ft) 285 2 82 294
Upstream Blk Time (%) 8
Queuing Penalty (veh) 11
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: SB Woodward Avenue & Hamilton Row

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 91 211 211 187 180
Average Queue (ft) 46 80 73 60 43
95th Queue (ft) 89 232 220 190 159
Link Distance (ft) 58 135 135 135 135
Upstream Blk Time (%) 10 11 9 6 4
Queuing Penalty (veh) 13 87 71 47 29
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: SB Woodward Avenue & Site Driveway

Movement SB SB SB SB
Directions Served T T T TR
Maximum Queue (ft) 139 129 120 120
Average Queue (ft) 83 75 59 35
95th Queue (ft) 154 154 147 116
Link Distance (ft) 35 35 35 35
Upstream Blk Time (%) 19 17 14 8
Queuing Penalty (veh) 152 139 114 67
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 8: Site Driveway & Hamilton Row

Movement EB WB
Directions Served TR LT
Maximum Queue (ft) 36 14
Average Queue (ft) 4 1
95th Queue (ft) 22 9
Link Distance (ft) 2 58
Upstream Blk Time (%) 2 0
Queuing Penalty (veh) 2 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 9: SB Woodward Avenue & NB to SB Cross-over

Movement WB SB SB SB SB
Directions Served L T T T T
Maximum Queue (ft) 63 278 286 272 276
Average Queue (ft) 47 259 254 204 182
95th Queue (ft) 70 272 291 303 306
Link Distance (ft) 4 244 244 244 244
Upstream Blk Time (%) 45 30 18 9 10
Queuing Penalty (veh) 77 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 1855
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Movement EB WB WB NB NB NB NB
Directions Served T T TR T T T TR
Maximum Queue (ft) 29 568 563 581 498 374 296
Average Queue (ft) 3 540 540 366 324 208 157
95th Queue (ft) 16 553 550 498 451 308 257
Link Distance (ft) 14 523 523 616 616 616 616
Upstream Blk Time (%) 4 94 91 0
Queuing Penalty (veh) 11 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Movement EB EB WB WB SB SB SB SB SB
Directions Served T TR T T T T T T R
Maximum Queue (ft) 142 190 29 20 226 226 225 225 126
Average Queue (ft) 108 158 9 2 226 225 225 220 38
95th Queue (ft) 128 177 29 12 232 230 234 248 93
Link Distance (ft) 96 96 14 14 147 147 147 147 147
Upstream Blk Time (%) 38 55 14 3 22 23 26 27 0
Queuing Penalty (veh) 156 226 43 9 181 189 212 215 3
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Movement EB EB WB WB WB NB
Directions Served T R L TR R R
Maximum Queue (ft) 517 52 95 146 58 248
Average Queue (ft) 412 20 50 57 4 220
95th Queue (ft) 615 51 89 142 37 235
Link Distance (ft) 478 96 96 203
Upstream Blk Time (%) 33 1 7 1 100
Queuing Penalty (veh) 0 0 26 2 0
Storage Bay Dist (ft) 25 75
Storage Blk Time (%) 51 0 6 8
Queuing Penalty (veh) 16 3 41 6
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Movement EB WB NB SB
Directions Served LT TR TR LTR
Maximum Queue (ft) 119 33 61 299
Average Queue (ft) 49 15 16 210
95th Queue (ft) 104 32 48 385
Link Distance (ft) 285 2 82 294
Upstream Blk Time (%) 2 0 38
Queuing Penalty (veh) 1 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 113 202 201 201 201
Average Queue (ft) 86 148 161 165 157
95th Queue (ft) 103 276 270 267 272
Link Distance (ft) 58 135 135 135 135
Upstream Blk Time (%) 78 14 17 18 17
Queuing Penalty (veh) 189 138 160 169 160
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 32 118 117 116 116
Average Queue (ft) 9 108 113 112 105
95th Queue (ft) 32 151 142 141 155
Link Distance (ft) 34 35 35 35 35
Upstream Blk Time (%) 2 20 22 24 21
Queuing Penalty (veh) 0 202 220 239 217
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Movement EB WB NB
Directions Served TR LT LR
Maximum Queue (ft) 53 15 28
Average Queue (ft) 37 1 5
95th Queue (ft) 59 8 22
Link Distance (ft) 2 58 39
Upstream Blk Time (%) 60 0
Queuing Penalty (veh) 146 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Movement WB SB SB SB SB
Directions Served L T T T T
Maximum Queue (ft) 65 259 259 259 259
Average Queue (ft) 47 259 258 258 252
95th Queue (ft) 73 264 267 269 300
Link Distance (ft) 4 244 244 244 244
Upstream Blk Time (%) 46 43 41 36 40
Queuing Penalty (veh) 81 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone wide Queuing Penalty: 3262
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Intersection: 1: NB Woodward Avenue & Maple Road

Movement EB EB WB WB NB NB NB NB
Directions Served T T T TR T T T TR
Maximum Queue (ft) 24 23 577 578 650 639 565 554
Average Queue (ft) 3 3 543 544 548 485 368 288
95th Queue (ft) 15 15 560 563 706 647 556 519
Link Distance (ft) 15 15 523 523 616 616 616 616
Upstream Blk Time (%) 3 3 96 89 10 2 1 2
Queuing Penalty (veh) 9 10 0 0 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: SB Woodward Avenue & Maple Road

Movement EB EB WB WB SB SB SB SB SB
Directions Served T TR T T T T T T R
Maximum Queue (ft) 164 173 68 24 245 230 236 234 94
Average Queue (ft) 127 153 18 5 218 216 201 165 40
95th Queue (ft) 147 178 45 19 236 242 247 219 78
Link Distance (ft) 110 110 15 15 159 159 159 159 159
Upstream Blk Time (%) 38 45 21 7 13 12 9 3
Queuing Penalty (veh) 147 172 77 26 94 87 61 24
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Peabody Street/Park Street & Maple Road

Movement EB WB WB WB NB SB
Directions Served TR L T R R R
Maximum Queue (ft) 528 124 127 112 216 35
Average Queue (ft) 422 72 66 19 118 2
95th Queue (ft) 625 123 118 64 244 16
Link Distance (ft) 500 110 110 110 206 93
Upstream Blk Time (%) 31 4 1 0 25
Queuing Penalty (veh) 0 13 5 1 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Park Street & Hamilton Row

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 39 61 26 22
Average Queue (ft) 17 27 2 2
95th Queue (ft) 33 49 12 13
Link Distance (ft) 285 15 94 294
Upstream Blk Time (%) 11
Queuing Penalty (veh) 15
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: SB Woodward Avenue & Hamilton Row

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 88 149 98 56 24
Average Queue (ft) 45 13 8 2 1
95th Queue (ft) 82 74 47 25 14
Link Distance (ft) 59 135 135 135 135
Upstream Blk Time (%) 7 0 0
Queuing Penalty (veh) 9 1 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: SB Woodward Avenue & Site Driveway

Movement SB SB SB SB
Directions Served T T T TR
Maximum Queue (ft) 118 119 100 82
Average Queue (ft) 59 48 21 4
95th Queue (ft) 125 116 74 31
Link Distance (ft) 28 28 28 28
Upstream Blk Time (%) 7 5 2 0
Queuing Penalty (veh) 60 48 17 3
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 8: Site Driveway & Hamilton Row

Movement EB
Directions Served TR
Maximum Queue (ft) 31
Average Queue (ft) 2
95th Queue (ft) 14
Link Distance (ft) 15
Upstream Blk Time (%) 1
Queuing Penalty (veh) 1
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 9: SB Woodward Avenue & NB to SB Cross-over

Movement WB SB SB SB SB
Directions Served L T T T T
Maximum Queue (ft) 64 280 276 268 271
Average Queue (ft) 47 260 253 196 181
95th Queue (ft) 73 271 287 296 303
Link Distance (ft) 4 244 244 244 244
Upstream Blk Time (%) 43 25 14 4 5
Queuing Penalty (veh) 76 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 956
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Intersection: 1: NB Woodward Avenue & Maple Road

Movement EB WB WB NB NB NB NB
Directions Served T T TR T T T TR
Maximum Queue (ft) 15 573 567 593 508 400 313
Average Queue (ft) 1 539 538 425 362 245 176
95th Queue (ft) 11 571 571 590 492 361 274
Link Distance (ft) 15 523 523 616 616 616 616
Upstream Blk Time (%) 2 93 88 1
Queuing Penalty (veh) 7 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: SB Woodward Avenue & Maple Road

Movement EB EB WB WB SB SB SB SB SB
Directions Served T TR T T T T T T R
Maximum Queue (ft) 145 184 26 24 218 222 227 232 127
Average Queue (ft) 116 157 5 3 217 222 226 226 32
95th Queue (ft) 135 170 21 14 224 225 240 253 81
Link Distance (ft) 106 106 15 15 162 162 162 162 162
Upstream Blk Time (%) 37 52 7 4 17 18 21 20
Queuing Penalty (veh) 165 231 22 14 146 155 174 167
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Peabody Street/Park Street & Maple Road

Movement EB WB WB WB NB SB
Directions Served TR L T R R R
Maximum Queue (ft) 558 105 119 102 255 60
Average Queue (ft) 490 51 59 10 223 16
95th Queue (ft) 618 96 108 47 243 41
Link Distance (ft) 500 106 106 106 206 93
Upstream Blk Time (%) 54 1 1 0 97
Queuing Penalty (veh) 0 2 3 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

A101



Queuing and Blocking Report 2021 Future Background PM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/21/2019

Intersection: 4: Park Street & Hamilton Row

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 111 31 54 120
Average Queue (ft) 38 14 9 43
95th Queue (ft) 79 30 37 108
Link Distance (ft) 285 15 94 294
Upstream Blk Time (%) 4
Queuing Penalty (veh) 2
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: SB Woodward Avenue & Hamilton Row

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 116 202 201 201 200
Average Queue (ft) 87 109 131 145 126
95th Queue (ft) 107 233 235 246 245
Link Distance (ft) 59 135 135 135 135
Upstream Blk Time (%) 56 6 7 9 7
Queuing Penalty (veh) 143 56 74 90 71
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: SB Woodward Avenue & Site Driveway

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 36 119 114 110 105
Average Queue (ft) 9 108 108 104 86
95th Queue (ft) 31 151 141 140 144
Link Distance (ft) 29 23 23 23 23
Upstream Blk Time (%) 1 14 15 17 13
Queuing Penalty (veh) 0 150 161 178 138
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 8: Site Driveway & Hamilton Row

Movement EB WB NB
Directions Served TR LT LR
Maximum Queue (ft) 45 7 28
Average Queue (ft) 25 0 7
95th Queue (ft) 46 5 26
Link Distance (ft) 15 59 39
Upstream Blk Time (%) 29 0
Queuing Penalty (veh) 75 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 9: SB Woodward Avenue & NB to SB Cross-over

Movement WB SB SB SB SB
Directions Served L T T T T
Maximum Queue (ft) 71 259 259 259 259
Average Queue (ft) 49 259 259 259 256
95th Queue (ft) 75 260 259 262 291
Link Distance (ft) 4 244 244 244 244
Upstream Blk Time (%) 45 48 48 47 51
Queuing Penalty (veh) 85 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 2310
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Intersection: 1: NB Woodward Avenue & Maple Road

Movement EB EB WB WB NB NB NB NB
Directions Served T T T TR T T T TR
Maximum Queue (ft) 23 27 586 580 643 655 597 586
Average Queue (ft) 3 2 546 542 590 525 404 337
95th Queue (ft) 15 11 565 560 699 666 605 584
Link Distance (ft) 15 15 523 523 616 616 616 616
Upstream Blk Time (%) 3 2 95 88 15 5 2 3
Queuing Penalty (veh) 9 6 0 0 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: SB Woodward Avenue & Maple Road

Movement EB EB WB WB SB SB SB SB SB
Directions Served T TR T T T T T T R
Maximum Queue (ft) 162 162 74 24 326 325 313 307 173
Average Queue (ft) 124 153 13 4 250 248 228 212 45
95th Queue (ft) 157 182 40 19 318 318 300 309 110
Link Distance (ft) 113 113 15 15 245 245 245 245 245
Upstream Blk Time (%) 27 39 14 7 5 4 2 2 0
Queuing Penalty (veh) 105 153 56 25 33 28 14 15 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Peabody Street/Park Street & Maple Road

Movement EB WB WB WB NB SB
Directions Served TR L T R R R
Maximum Queue (ft) 529 135 133 90 221 23
Average Queue (ft) 316 76 66 13 105 6
95th Queue (ft) 567 131 118 49 219 21
Link Distance (ft) 500 113 113 113 206 93
Upstream Blk Time (%) 11 5 2 0 6
Queuing Penalty (veh) 0 17 6 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Park Street & Hamilton Row

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 43 64 27 27
Average Queue (ft) 19 29 2 3
95th Queue (ft) 33 51 12 17
Link Distance (ft) 285 15 94 294
Upstream Blk Time (%) 13
Queuing Penalty (veh) 24
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: SB Woodward Avenue & Hamilton Row

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 71 114 81 49 100
Average Queue (ft) 39 8 0 2 8
95th Queue (ft) 61 67 6 23 58
Link Distance (ft) 60 135 135 135 135
Upstream Blk Time (%) 1 0 0
Queuing Penalty (veh) 2 1 2
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 7: Park Street & Site Driveway

Movement WB NB SB
Directions Served LR TR LT
Maximum Queue (ft) 29 15 16
Average Queue (ft) 12 1 1
95th Queue (ft) 35 7 10
Link Distance (ft) 52 93 94
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 8: Site Driveway & Hamilton Row

Movement WB
Directions Served LT
Maximum Queue (ft) 40
Average Queue (ft) 2
95th Queue (ft) 22
Link Distance (ft) 60
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 9: SB Woodward Avenue & NB to SB Cross-over

Movement WB SB SB SB SB
Directions Served L T T T T
Maximum Queue (ft) 60 290 274 266 267
Average Queue (ft) 49 261 254 202 202
95th Queue (ft) 69 273 283 297 310
Link Distance (ft) 4 244 244 244 244
Upstream Blk Time (%) 44 26 15 5 6
Queuing Penalty (veh) 86 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 622
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Intersection: 1: NB Woodward Avenue & Maple Road

Movement EB WB WB NB NB NB NB
Directions Served T T TR T T T TR
Maximum Queue (ft) 29 568 568 628 548 418 381
Average Queue (ft) 3 539 538 451 397 257 204
95th Queue (ft) 19 556 555 602 532 383 324
Link Distance (ft) 15 523 523 616 616 616 616
Upstream Blk Time (%) 4 95 91 0 0
Queuing Penalty (veh) 15 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: SB Woodward Avenue & Maple Road

Movement EB EB WB WB SB SB SB SB SB
Directions Served T TR T T T T T T R
Maximum Queue (ft) 156 186 20 25 326 325 324 323 310
Average Queue (ft) 127 164 3 2 324 323 320 317 153
95th Queue (ft) 149 176 15 13 347 340 348 345 359
Link Distance (ft) 113 113 15 15 245 245 245 245 245
Upstream Blk Time (%) 32 51 5 3 22 22 22 29 6
Queuing Penalty (veh) 144 228 17 10 189 195 192 249 49
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Peabody Street/Park Street & Maple Road

Movement EB WB WB WB NB SB
Directions Served TR L T R R R
Maximum Queue (ft) 557 98 110 80 252 78
Average Queue (ft) 506 45 52 10 224 27
95th Queue (ft) 610 95 94 42 238 64
Link Distance (ft) 500 113 113 113 206 93
Upstream Blk Time (%) 62 1 1 0 99 0
Queuing Penalty (veh) 0 3 1 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Park Street & Hamilton Row

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 70 58 32 70
Average Queue (ft) 30 25 4 19
95th Queue (ft) 54 47 19 52
Link Distance (ft) 285 15 94 294
Upstream Blk Time (%) 10
Queuing Penalty (veh) 9
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: SB Woodward Avenue & Hamilton Row

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 98 202 201 201 201
Average Queue (ft) 67 183 181 168 168
95th Queue (ft) 102 264 264 268 257
Link Distance (ft) 60 135 135 135 135
Upstream Blk Time (%) 11 19 19 17 17
Queuing Penalty (veh) 36 195 197 173 170
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 7: Park Street & Site Driveway

Movement WB NB SB
Directions Served LR TR LT
Maximum Queue (ft) 43 6 25
Average Queue (ft) 19 0 1
95th Queue (ft) 43 4 10
Link Distance (ft) 52 93 94
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 8: Site Driveway & Hamilton Row

Movement EB
Directions Served TR
Maximum Queue (ft) 38
Average Queue (ft) 7
95th Queue (ft) 29
Link Distance (ft) 15
Upstream Blk Time (%) 2
Queuing Penalty (veh) 5
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 9: SB Woodward Avenue & NB to SB Cross-over

Movement WB SB SB SB SB
Directions Served L T T T T
Maximum Queue (ft) 63 259 259 259 259
Average Queue (ft) 50 258 259 259 259
95th Queue (ft) 69 264 262 261 264
Link Distance (ft) 4 244 244 244 244
Upstream Blk Time (%) 51 46 44 42 57
Queuing Penalty (veh) 107 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 2185
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2016 Air Quality Report 

Introduction 
 
The federal Clean Air Act (CAA) requires the United States Environmental Protection Agency 
(USEPA) to establish National Ambient Air Quality Standards (NAAQS) for six criteria pollutants 
considered harmful to public health and the environment. Criteria pollutants are the pollutants 
for which the USEPA must describe the characteristics and potential health and welfare 
effects.These standards define the maximum permissible concentration of criteria pollutants in 
the air (see Table 1.1).  
 
The six criteria pollutants are monitored by the Michigan Department of Environmental Quality 
(DEQ), Air Quality Division (AQD). These criteria pollutants are: 
 

• Carbon monoxide (CO),  
• Lead (Pb),  
• Nitrogen dioxide (NO2),  
• Ozone (O3),  
• Particulate matter smaller than 10 and 2.5 microns in diameter (PM10 and PM2.5, 

respectively), and 
• Sulfur dioxide (SO2).  

 
Chapters 2 through 7 provide information on each of the six criteria pollutants and include:  
  

• Michigan’s monitoring requirements for 2016,   
• Attainment/nonattainment status,  
• Monitoring site locations (tables show all the monitors active in 2016), and 
• Air quality trends from 2011-2016 broken down by location.1 
 

The 2016 data for each criteria pollutant is available in Appendix A. 
 
The AQD also monitors air toxics. Air toxics are other hazardous air pollutants that can affect 
human health and the environment.2 This data can be found in Appendix B. 
 
The purpose of this report is to provide a snapshot of Michigan’s 2016 air quality data, air quality 
trends, overview of the monitoring network (available in much greater detail in the 2016 Network 
Review),3 air toxics monitoring program, and other AQD programs, such as MIair and the 
Emissions Inventory.4 
 

                                                
1 Air quality trends are based on actual statewide monitored readings, which are also listed in the USEPA’s Air 
Quality Subsystem Quick Look Report Data at https://www3.epa.gov/airtrends/  
2 A fact sheet and a Citizen’s guide to participation are available on the DEQ’s website at 
http://www.michigan.gov/documents/deq/deq-ess-caap-citizensguidetomiairpollutioncontrol_195548_7.pdf and  
http://www.michigan.gov/documents/deq/deq-ead-guide-aqdguide_273529_7.pdf. 
3 Available online at http://www.michigan.gov/documents/deq/deq-aqd-toxics-
2016_Air_Mon_Network_Review_489490_7.pdf 
4 Online information about criteria pollutants and air toxics, along with this and previous Annual Air Quality Reports, 
are available via the AQD’s website at http://www.michigan.gov/deq/0,4561,7-135-3310_4195---,00.html 
 

https://www3.epa.gov/airtrends/
http://www.michigan.gov/documents/deq/deq-ess-caap-citizensguidetomiairpollutioncontrol_195548_7.pdf
http://www.michigan.gov/documents/deq/deq-ead-guide-aqdguide_273529_7.pdf
http://www.michigan.gov/documents/deq/deq-aqd-toxics-2016_Air_Mon_Network_Review_489490_7.pdf
http://www.michigan.gov/documents/deq/deq-aqd-toxics-2016_Air_Mon_Network_Review_489490_7.pdf
http://www.michigan.gov/deq/0,4561,7-135-3310_4195---,00.html
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Chapter 1:  Background Information 
 
This chapter provides a summary of the development of the NAAQS (see Appendix D) and how 
compliance with these standards is determined. Also included is an overview of Michigan’s air 
sampling network, long-term air quality trends, and the variety of monitoring techniques and 
requirements used to ensure quality data is obtained. 

National Ambient Air Quality Standards (NAAQS) 
 
Under Section 109 of the CAA, the USEPA established a primary and secondary NAAQS for 
each pollutant for which air quality criteria have been issued. The primary standard is designed 
to protect the public health with an adequate margin of safety, including the health of the most 
susceptible individuals in a population, such as children, the elderly, and those with chronic 
respiratory ailments. Factors in selecting the margin of safety for the primary standard include 
the nature and severity of the health effects involved and the size of the sensitive population at 
risk. Secondary standards are chosen to protect public welfare (personal comfort and well-
being) and the environment by limiting economic damage, impacts on visibility and climate, and 
harmful effects on soil, water, crops, vegetation, wildlife, and buildings.   
 
In addition, the NAAQS have various averaging times to address health impacts. Short 
averaging times reflect the potential for acute (immediate) effects, whereas long-term averaging 
times are designed to protect against chronic (long-term) effects. 
 
NAAQS have been established for CO, Pb, NO2, PM, O3, and SO2. Table 1.1 lists the primary 
and secondary NAAQS, averaging time and concentration level for each criteria pollutant in 
effect in 2016. The concentrations are listed as parts per million (ppm), micrograms per cubic 
meter (µg/m3), and/or milligrams per cubic meter (mg/m3). 
 
Table 1.1:  NAAQS in Effect during 2016 for Criteria Pollutants 

  
Pollutant 

Primary (health-related) Secondary (welfare-related) 
Level Averaging Time Level Averaging Time 

Carbon  
Monoxide (CO) 

9 ppm  
(10 mg/m3) 

8-hour average, not to be exceeded more 
than once per year (1971) 

None* 
35 ppm  

(40 mg/m3) 
1-hour average, not to be exceeded more 
than once per year (1971)  

Lead (Pb) 0.15 µg/m3 Maximum rolling 3-month average (2008) Same as Primary 

Nitrogen  
Dioxide (NO2) 

0.053 ppm 
(100 µg/m3) Annual mean (1971) Same as Primary 

0.100 ppm 98th percentile of 1-hour average, averaged 
over 3 years (2010) None 

Particulate  
Matter (PM10) 

150 µg/m3 24-hour average, not to be exceeded more 
than once per year over 3 years (1987)  Same as Primary 

Particulate  
Matter (PM2.5) 

12.0 µg/m3 Annual mean, averaged over 3 years (2012) 15.0 µg/m3 Annual mean 

35 µg/m3 98th percentile of 24-hour concentration, 
averaged over 3 years (2006) Same as Primary 

Ozone (O3) 0.070 ppm Annual 4th highest 8-hour daily max 
averaged over 3 years (2015)  Same as Primary 

Sulfur Dioxide 
(SO2) 

0.075 ppm 99th percentile of 1-hour daily max averaged 
over 3 years (2010) 0.5 ppm 3 hours 

*In 1985, the USEPA revoked the secondary standard for CO (for public welfare) due to a lack of evidence of adverse effects on 
public welfare at or near ambient concentrations. 
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To demonstrate compliance with the NAAQS, the USEPA has defined specific criteria for each 
pollutant, which are summarized in Table 1.2.    
 
Table 1.2:  Criteria for the Determination of Compliance with the NAAQS  
POLLUTANT CRITERIA FOR COMPLIANCE 

CO 
Compliance with the CO standard is met when the second highest, non-overlapping, 
35 ppm, 1-hour average standard and/or the 9 ppm, 8-hour average standard is not 
exceeded more than once per year. 

Pb Compliance with the Pb standard is met when daily values collected for 3 consecutive 
months are averaged and do not exceed the 0.15 μg/m3 standard. 

NO2 

Compliance is met when the annual arithmetic mean concentration does not exceed 
the 0.053 ppm standard and the 98th percentile* of the daily maximum 1-hour 
concentration averaged over 3 years does not exceed 100 ppb. 

PM 

PM10: The 24-hour PM10 primary and secondary standards are met when 150 μg/m3 is 
not exceeded more than once per year on average over 3 years. 
PM2.5: The annual PM2.5 primary and secondary standards are met when the annual 
arithmetic mean concentration is less than or equal to 12 μg/m3 and 15 μg/m3, 
respectively. The 24-hour PM2.5 primary and secondary standards are met when the 
3-year average of the 98th percentile** 24-hour concentration is less than or equal to 
35 μg/m3. 

O3 

The 8-hour O3 primary and secondary standards are met when the 3-year average of 
the 4th highest daily maximum 8-hour average concentration is less than or equal to 
0.070 ppm. 

SO2 

To determine compliance, the 99th percentile*** 1-hour concentration averaged over a 
3-year period does not exceed 0.075 ppm, and the 3-hour average concentration shall 
not exceed 0.5 ppm more than once per calendar year. 

*98th percentile daily maximum 1-hour value is the value below which nominally 98 percent of all daily maximum 1-hour 
concentration values fall, using the ranking and selection method specified in section 5.2 of appendix S of CFR Part 50. 
** 98th percentile is the daily value out of a year of PM2.5 monitoring data below which 98 percent of all daily values fall using the 
ranking and selection method specified in section 4.5(a) of appendix N of CFR Part 50. 
*** 99th percentile daily maximum 1-hour value is the value below which nominally 99 percent of all daily maximum 1-hour 
concentration values fall, using the ranking and selection method specified in section 5 of appendix T of CFR Part 50. 
 
As part of the USEPA’s grant to the DEQ, the AQD provides an annual Network Review 
document5 of all monitoring data collected from the previous year and recommendations on any 
network changes. These recommendations are based on each monitor’s exceedance history, 
changes in population distribution, and modifications to federal monitoring requirements under 
the CAA. Under the amended air monitoring regulations that began in 2007, states are required 
to solicit public comment (in May of each year) on their future air monitoring network design 
prior to submitting the annual review to the USEPA in July. 
 
Michigan Air Sampling Network 
 
The Michigan Air Sampling Network (MASN) is operated by the DEQ’s AQD, along with other 
governmental agencies. For instance, the O3 and PM2.5 monitors in Manistee County and 
Chippewa County are tribal monitors handled by the Little River Band of Ottawa Indians and the 
Inter-tribal Council of Michigan, respectively. Figure 1.1 shows the 2016 MASN monitoring 
sites. Figures 1.2 and 1.3 are pictures of two monitoring stations; one at Coloma and the other 
at New Mount Herman 48217 (NMH 48217), respectively.  
 
                                                
5 Most recent Network Reviews are available online at: http://www.michigan.gov/documents/deq/deq-aqd-
toxics-2016_Air_Mon_Network_Review_489490_7.pdf 
 

http://www.michigan.gov/documents/deq/deq-aqd-toxics-2016_Air_Mon_Network_Review_489490_7.pdf
http://www.michigan.gov/documents/deq/deq-aqd-toxics-2016_Air_Mon_Network_Review_489490_7.pdf
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The MASN consists of federal reference method (FRM) monitors that enable continuous 
monitoring for the gaseous pollutants CO, NO2, O3, and SO2, PM monitors that measure 
particulate concentrations over a 24-hour period, and high volume samplers for Pb. In addition, 
continuous PM2.5 and PM10 monitors provide real-time hourly data. PM2.5 chemical speciation 
monitors determine the chemical composition of PM2.5. The MASN data is also used to provide 
timely reporting to the DEQ’s air quality reporting web page (discussed in Chapter 9). The types 
of monitoring conducted in 2016 and the MASN locations are shown in Table 1.3. 
 
The NCore network began January 1, 2011, as part of the USEPA’s 2006 amended air 
monitoring requirements. NCore is a multi-pollutant network that integrates several advance 
measurement systems for particles, pollutant gases, and meteorology. This information will 
support scientific studies ranging across technological, health, and atmospheric process 
disciplines. Michigan has two NCore sites; Allen Park and Grand Rapids-Monroe Street. Further 
information on the effects of these criteria pollutants is provided in Chapters 2 through 7.   
 
The Near-Road Monitoring Network focuses on vehicle emissions and how they disperse near 
roadways. In 2011 Michigan took over the USEPA’s pre-existing near-roadway site at Eliza 
Howell Park in Detroit. A second near-road site was added in Livonia in January 2015. Data 
from these sites are presented in Chapters 2 and 5. 
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Figure 1.2:  Coloma Monitoring Site 
 

 
 

 
 

Figure 1.3:  New Mount Hermon (NMH 48217) Monitoring Site 
 

   



 

 6 

 
 

A
re

a

A
IR

S
 ID

S
ite

 N
am

e

C
O

N
O

2

Tr
ac

e 
N

O
y

O
3

P
M

10

P
M

2.
5

P
M

2.
5 

TE
O

M
P

M
2.

5 

S
pe

ci
at

io
n

S
O

2

Tr
ac

e 
S

O
2

V
O

C

C
ar

bo
ny

ls

Tr
ac

e 
M

et
al

s 
W

in
d 

S
pe

ed
  &

 
D

ire
ct

io
n,

 
Te

m
p.

R
el

at
iv

e 
H

um
id

ity
S

ol
ar

 
R

ad
ia

tio
n

B
ar

om
et

ric
 

P
re

ss
ur

e

Detroit-Ann Arbor 260910007 Tecumseh √ √ √ √+E √ √
260990009 New Haven √ √ √ √ √
260991003 Warren √
261250001 Oak Park √ √ √
261470005 Port Huron √ √ √ √ √
261470031 Port Huron-Rural St. √@+Pb
261610008 Ypsilanti √ √ √ √ √
261630001 Allen Park √* √ √ √ √ √ √+A √ √@+Pb √ √ √
261630005 River Rouge √ √ √@ √
261630015 Detroit-W. Fort St. √ √ √ √ √ √ √@ √ √ √
261630016 Detroit-Linwood √
261630019 Detroit-E. 7 Mile √ √ √ √ √ √
261630025 Livonia √
261630027 Detroit-W. Jefferson √@
261630033 Dearborn √ √ √ √+EA √ √ √ + Pb √ √ √
261630036 Wyandotte √
261630039 Detroit-W. Lafayette √ √ √
261630093 Eliza Howell-Roadway √ √ √ √
261630094 Eliza Howell-Downwind √ √ √ √ √ √
261630095 Livonia-Roadway √ √ √ √ √ √
261630097 NMH 48217 √ √ √ √ + Pb

Flint 260490021 Flint √ √ √ √ √
260492001 Otisville √ √

Grand Rapids 261390005 Jenison √ √
261390011 West Olive √ √
260810007 Grand Rapids-Wealthy √
260810020 Grand Rapids-Monroe √* √ √ √ √ √ √ √ √@+Pb √ √
260810022 Evans √ √

Lansing/East Lansing 260650012 Lansing √ √ √ √ √ √ √
260370001 Rose Lake √

Monroe Co 261150006 Sterling State Park √ √ √
Huron Co 260630007 Harbor Beach √ √
Bay Co 260170014 Bay City √ √ √

Missaukee Co 261130001 Houghton Lake √ √ √ √ √ √
Allegan Co 260050003 Holland √ √ √ √ √ √
Benzie Co 260190003 Benzonia √
Berrien Co 260210014 Coloma √ √ √
Cass Co 260270003 Cassopolis √ √

Kalamazoo Co 260770008 Kalamazoo √ √ √ √
Manistee Co 261010922 Manistee $ √ √ √ √ √
Mason Co 261050007 Scottville √ √

Muskegon Co 261210039 Muskegon-Green √ √
Schoolcraft Co 261530001 Seney Nat'l Wildlife √ √ √ √ √ √
Chippewa Co 260330901 Sault Ste. Marie $ √ √ √ √

Ionia Co 260670002 Belding-Reed St. √@+Pb √
260670003 Belding-Merrick St. √@+Pb

√ = Data Collected
# = Mn only
@ = Mn, As, Cd, Ni
Pb = Lead
$ = Tribal monitor
* = Trace CO monitor
E = EC/OC monitor
A = Aethalometer monitor

Table 1.3  Types of Monitoring Conducted in 2016 and MASN Location
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Quality Assurance 
 
The AQD’s Air Monitoring Unit (AMU) ensures that all data collected and reported is of high 
quality and meets federal requirements. The AMU has a quality system in place that includes a 
Quality Assurance Project Plan (QAPP), standard operating procedures (SOPs), standardized 
forms and documentation policies, and a robust audit and assessment program.  
 
The monitoring network adheres to the requirements in Title 40 of the Code of Federal 
Regulations (CFR), Parts 50, 53, and 58. This ensures that the monitors are correctly sited, 
operated in accordance to the federal reference methods, and adhere to the quality assurance 
requirements.   
 
Quality assurance checks are conducted by site operators at the frequencies required in the 
regulations and unit procedures. Independent audits are conducted by the AMU’s Quality 
Assurance (QA) Team, which has a separate reporting line of supervision. The quality 
assurance checks and audits are reported to the USEPA each quarter.  
 
External audits are conducted annually by the USEPA. The USEPA conducts Performance 
Evaluation Program (PEP) audits for PM2.5 samplers and the National Performance Audit 
Program (NPAP) checks for the gaseous monitors. The USEPA also conducts program-wide 
Technical Systems Audits (TSAs) every three years to evaluate overall program operations, and 
assess adequacy of documentation and records retention. External audits are also conducted 
on the laboratory operations for certain analytical techniques using performance evaluation 
samples.  
 
Long-term Trends 
 
Congress passed the CAA in 1970; however, Michigan has had a long-standing history of 
environmental awareness well before the Act was established. In 1887, Detroit was the first city 
in Michigan to adopt an air quality ordinance, which declared that the dense smoke from burning 
coal was a public nuisance. 
 
The USEPA is required to review the criteria pollutant standards every five years. Over time, 
based upon toxicological data, the standards (NAAQS) have been tightened to better protect 
public health (see Appendix D). Areas that meet the NAAQS are considered to be in 
“attainment.” Locations where air pollution levels persistently exceed the NAAQS may be 
designated as “nonattainment.” The tightening standards are why some areas in the state may 
be designated to nonattainment from attainment even though monitoring shows that air quality 
continues to improve. 
 
Due to the vast availability of historical data, criteria pollutant data from Southeast Michigan are 
shown in Figures 1.4 through 1.9. These figures show how the ambient levels and the 
standards for these pollutants have changed over the last 35-plus years. Since Southeast 
Michigan is highly industrialized, it is a good indicator of the air quality improvement for the rest 
of the state. 
 
Figure 1.4 shows the ozone levels at the Detroit E. 7 Mile Road site. This graph shows how the 
standard changed from a 1-hour average of 0.120 ppm to an 8-hour average of 0.08 ppm in 
1997. The standard was further lowered to 0.075 ppm in 2008 and to 0.070 ppm at the end of 
2015.  
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Figure 1.4:  Historical Ozone at DEQ’s Detroit E. 7 Mile Site 

 
 
Figure 1.5 shows the SO2 trend for the old annual standard and the new 1-hour standard for 
W. Fort Street (SWHS) in Detroit. In 2010, the USEPA changed the standard from an annual 
average to 99th percentile of a 1-hour standard in which the SO2 concentration cannot exceed 
0.075 ppm averaged over 3 years. This resulted in nonattainment status for a portion of Wayne 
County (see Chapter 4 for additional details). Even though the area is in nonattainment for the 
1-hour SO2 standard, levels of SO2 have decreased significantly over the years.  
 
Figure 1.5:  Historical Annual and 1-hour SO2 Averages at Detroit–W. Fort Street (SWHS) 
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Figure 1.6 shows the CO trend at Allen Park to be well below the 1-hour standard of 35 ppm, 
which has not changed since 1971. 
 
Figure 1.6:  Historical 1-hour CO Averages at Allen Park 

 
 
Figure 1.7 shows the trend for lead at Dearborn. Lead is of concern because it is harmful to the 
neurological development of children. The largest decrease in lead in the air is due to the 
removal of lead in gasoline. By 1975, most newly manufactured vehicles no longer required 
leaded gasoline, and as a result, there was a dramatic decrease in ambient lead levels. In 1996, 
the USEPA banned the sale of leaded fuel for use in on-road vehicles. The graph also shows 
the decrease in the lead standard that occurred in 2008. 
 
Figure 1.7:  Historical Quarterly / 3-month Averages for Lead at Dearborn 
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Figure 1.8 shows the trend for NO2, which has been well below the annual standard of 53 ppb, 
and shows a downward trend. In 2010, the USEPA added a 1-hour standard of the 98th 
percentile not to exceed 100 ppb averaged over 3 years. One-hour NO2 concentrations in 
Michigan have also remained well below the standard. 
 
Figure 1.8:  Historical Annual NO2 at E. 7 Mile Road 

 
 
 
Figure 1.9 shows the trends for particulate matter. In 1971, the USEPA promulgated an annual 
and 24-hour particulate standard based on total suspended particulates (TSP). In 1987, the 
USEPA changed the standard to PM10. Health studies indicated that particles smaller than 10 
microns affect respiration. In 1997, the USEPA added additional NAAQS for a smaller particle 
fraction size, PM2.5, which can get deeper into the lungs and possibly into the blood stream. In 
2006, the USEPA revoked the PM10 annual standard but kept the PM10 24-hour standard. The 
PM2.5 24-hour standard was also reduced from 65 µg/m3 to 35 µg/m3. In 2012, the USEPA again 
reduced the annual standard from 15 µg/m3 to 12 µg/m3. Particulate trends show that particulate 
concentrations have decreased and the state is in compliance for all particulate NAAQS; 
however, Michigan has had past nonattainment issues in Southeast Michigan for TSP, PM10 
and PM2.5. 
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Figure 1.9:  Historical Annual Particulate Matter at W. Fort St. (SWHS). 
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Chapter 2:  Carbon Monoxide (CO) 
 
Carbon monoxide is a gas formed during incomplete burning of fuel. CO is colorless, odorless, 
and tasteless, and is lethal at elevated concentrations. Levels peak during colder months 
primarily due to cold temperatures that affect combustion efficiency of engines. The CO NAAQS 
is 9 ppm for the second highest 8-hour average and 35 ppm for the second highest 1-hour 
average. Its sources and effects are provided below. 
 
Sources: CO is given off whenever fuel or other carbon-based materials are burned. Outdoor 
exposure sources include automobile exhaust, industrial processes (metal processing and 
chemical production), and non-vehicle fuel combustion. Natural sources include volcanos, forest 
fires and photochemical reactions in the atmosphere. Indoor exposure sources include wood 
stoves and fireplaces, gas ranges with continuous pilot flame ignition, unvented gas or kerosene 
heaters, and cigarette smoke.   
 
Effects:  CO enters the bloodstream through the lungs, where it displaces oxygen delivered to 
the organs and tissues. Elevated levels can cause visual impairment, interfere with mental 
acuity by reducing learning ability and manual dexterity, and can decrease work performance in 
the completion of complex tasks. In extreme cases, unconsciousness and death can occur. CO 
also alters atmospheric photochemistry contributing to the formation of ground-level O3, which 
can trigger serious respiratory problems.  

Population most at risk:  Those who suffer from cardiovascular (heart and respiratory) 
disease, fetuses, infants and the elderly are most at risk for exposure to elevated levels of CO. 
People with angina and peripheral vascular disease are especially at risk, as their circulatory 
systems are already compromised and less efficient at carrying oxygen; however, elevated CO 
levels can also affect healthy people. 

Figure 2.1 shows the location of each CO monitor that operated in 2016. The Eliza Howell Park 
and Livonia sites are required under the Near-Roadway Network. A second downwind site at 
Eliza Howell Park provides a comparison to the near-roadway sites. The other two sites, Grand 
Rapids and Allen Park, are where trace CO (lower detection levels 1 ppm-50 ppm) is being 
monitored as part of the NCore Network. 
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Figures 2.2 and 2.3 show CO emission sources and CO emissions by county (courtesy of the 
USEPA’s State and County Emission Summaries).  
     

Figure 2.2:  CO Emissions by Source Sector Figure 2.3:  CO Emissions in 2014 

  
 
Near-roadway Monitoring:  On August 31, 2011, the USEPA approved design changes to part 
of the CO ambient monitoring network. This network, now referred to as the near-roadway 
network, is focused on high traffic urban roads in Core-Based Statistical Areas (CBSAs) with 
more than one million people. The DEQ took over two of the USEPA’s pre-existing, near-
roadway sites at Eliza Howell Park, Detroit in June 2011. In January 2015, the second required 
near-road site started sampling in Livonia. 
 
Figure 2.4 shows the maximum second highest 1-hour CO level trends for Michigan from 2011-
2016, which demonstrates that there have not been any exceedances of the 1-hour CO 
NAAQS. 
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Chapter 3:  Lead (Pb) 
 
Lead is a highly toxic metal found in coal, oil, and other fuels. It is also found in older paints, 
municipal solid waste and sewage sludge, and may be released to the atmosphere during 
combustion. On November 12, 2008, the USEPA lowered the Pb NAAQS from a maximum 
quarterly average of 1.5 µg/m3 to a 3-month rolling average of 0.15 µg/m3. Its sources and 
effects are presented below.  
 
Sources:  With the phase-out of leaded gas in the 1970s, the major sources of lead emissions 
have been due to ore and metals processing and piston-engine aircraft operating on leaded 
aviation fuel. Other industrial sources include lead acid battery manufacturers, waste 
incinerators, and utilities. The highest air concentrations of lead are usually found near lead 
smelters. 
 
Effects:  Exposure occurs through the inhalation or ingestion of Pb in food, water, soil, or dust 
particles. Pb primarily accumulates in the body’s blood, bones, and soft tissues, and adversely 
affects the kidneys, liver, nervous system, and other organs.   
 
Population most at risk:  Fetuses and children are most at risk since low levels of lead may 
cause central nervous system damage. Excessive lead exposure during the early years of life is 
associated with lower IQ scores and neurological impairment (seizures, mental development, 
and behavioral disorders). Even at low doses, lead exposure is associated with changes in 
fundamental enzymatic, metabolic, and homeostatic mechanisms in the body, and Pb may be a 
factor in high blood pressure and subsequent heart disease. 
 
Figure 3.1 shows the location of the lead monitors in the MASN in 2016. 
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Figures 3.2 and 3.3 show Pb emission sources and Pb emissions by county (courtesy of the 
USEPA’s State and County Emission Summaries). 
 
Figure 3.2:  Lead Emissions by Source Sector    Figure 3.3:  Lead Emissions in 2014 

  
 
On November 12, 2008, the USEPA modified the Pb NAAQS by reducing the level of the 
standard from a maximum quarterly average of 1.5 µg/m3 to a 3-month rolling average of 
0.15 µg/m3. The monitoring network design was modified to consist of source-oriented monitors 
and population-oriented monitors.  
 
Figure 3.4 shows the maximum 3-month rolling average values for lead from 2011 to 2016.  
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As part of the 2008 lead NAAQS, the DEQ is required to monitor near stationary lead sources 
emitting more than 1/2 ton per year. The DEQ currently has three point-source lead monitoring 
sites: Rural St. in Port Huron (started November 2012), Merrick St. in Belding (started January 
2010), and Reed St. in Belding (started July 2011). The Merrick St. monitor located in Belding 
recorded a violation of the new health standard in 2010, as shown in Figure 3.5. Hence a 
second site, Reed St., was added in July 2011 at Belding, which also recorded a violation in 
2011. Values for both the sites have been below the NAAQS for the past five years. The DEQ’s 
redesignation request for Belding will be effective July 31, 2017, unless the USEPA receives 
adverse comments.  
 

 
 

All other lead monitor sites in Michigan are well below the standard. The Dearborn site is part of 
the National Air Toxics Trend Sites (NATTS) and monitors lead and trace metals, both as total 
suspended particulate (TSP) and PM10. Lead measurements as PM2.5 are also made throughout 
the PM2.5 speciation network.  
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Chapter 4:  Sulfur Dioxide (SO2) 
 
Sulfur dioxide is a gas formed by the burning of sulfur-containing material. Odorless at typical 
ambient concentrations, SO2 can react with other atmospheric chemicals to form sulfuric acid. 
At higher concentrations it has a pungent, irritating odor similar to a struck match. When sulfur-
bearing fuel is burned, the sulfur is oxidized to form SO2, which then reacts with other pollutants 
to form aerosols. These aerosols can form particles in the air causing increases in PM2.5 levels. 
In liquid form, it is found in clouds, fog, rain, aerosol particles, and in surface films on these 
particles. In June 2010, the USEPA changed the primary SO2 standard to a 99th percentile of 
1-hour concentrations not to exceed 0.075 ppm, averaged over a 3-year period. The secondary 
standard has not changed and is a 3-hour average that cannot exceed 0.5 ppm once per year. 
Its sources and effects are presented below. 
 
Sources:  Coal-burning power plants are the largest source of SO2 emissions. Other sources 
include petroleum refineries, ore smelters, pulp and paper mills, steel mills and non-road 
transportation sources. SO2 and particulate matter are often emitted together.  
 
Effects:  Exposure to elevated levels can affect breathing, can cause respiratory illnesses, 
aggravate existing cardiovascular and pulmonary diseases, and alter the body’s immune 
system. SO2 and NOx together are the major precursors to acid rain and are associated with the 
acidification of soils, lakes, and streams, as well as accelerated corrosion of buildings and 
monuments.   
 
Population most at risk:  Asthmatics, children, and the elderly are especially sensitive to SO2 
exposure. Asthmatics receiving short-term exposures during moderate exertion may experience 
reduced lung function and symptoms, such as wheezing, chest tightness, or shortness of 
breath. Depending on the concentration, SO2 may also cause symptoms in people who do not 
have asthma. 

 
Figure 4.1 shows the location of each SO2 monitor that operated in 2016. The two NCore Sites, 
Allen Park and Grand Rapids, have trace SO2 monitors that have lower detection limits than 
traditional SO2 monitors. 
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Figures 4.2 and 4.3 show SO2 emission sources and SO2 emissions by county (courtesy of the 
USEPA’s State and County Emission Summaries).  
 
Figure 4.2:  SO2 Emissions by Source Sector    Figure 4.3:  SO2 Emissions in 2014 

  
 
Historically, Michigan had been in attainment for SO2 since 1982 with levels consistently well 
below the annual SO2 NAAQS. However, in 2010, the USEPA changed the SO2 NAAQS to a 
1-hour standard, which showed that the SO2 monitor at W. Fort Street (SWHS) in Detroit did not 
meet the new NAAQS. SO2 concentrations have decrease at this site and are currently under 
the NAAQS, although modeling concentrations are not below the NAAQS. In September 2016, 
a portion of St. Clair County was also designated as nonattainment by the USEPA. 
 
The NCore sites, Grand Rapids and Allen Park, monitor for trace SO2. For trend purposes, all 
SO2 data are graphed together in Figure 4.4. Jenison and Port Huron were added to the SO2 
network in December 2011, and Sterling State Park in Monroe County was added to the SO2 
network in December 2012. The Jenison monitor was shut down on January 1, 2014 and later 
moved to West Olive, which started sampling in January 2015. 
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Figure 4.4:  SO2 Levels in Michigan  from 2011-2016
(1-hour 99th Percentile) 
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Chapter 5:  Nitrogen Dioxide (NO2)  
 
Nitrogen dioxide is a reddish-brown, highly reactive gas formed through oxidation of nitric oxide 
(NO). Upon dilution, it becomes yellow or invisible. High concentrations produce a pungent odor 
and lower levels have an odor similar to bleach. NOX is the term used to describe the sum of 
NO, NO2, and other nitrogen oxides. NOX can lead to the formation of O3 and NO2, and can 
react with other substances in the atmosphere to form particulate matter or acidic products that 
are deposited in rain (acid rain), fog, or snow. Since 1971, the primary and secondary standard 
for NO2 was an annual mean of 0.053 ppm. In January 2010, the USEPA added a 1-hour NO2 
standard of 100 ppb, taking the form of the 98th percentile averaged over three years. The 
sources and effects of NO2 are as follows: 
 
Sources:  NOX compounds and their transformed products occur both naturally and as a result 
of human activities. Natural sources of NOX are lightning, forest fires, bacterial processes in soil, 
and stratospheric intrusion. Stratospheric intrusion is when the stratospheric air descends 
towards the surface of the earth and mixes with the air at breathing level. Ammonia and other 
nitrogen compounds produced naturally are important in the cycling of nitrogen through the 
ecosystem. The major sources of man-made (anthropogenic) NOx emissions come from high-
temperature combustion processes such as those occurring in automobiles and power plants. 
Home heaters and gas stoves produce substantial amounts of NO2 in indoor settings. 
 
Effects:  Exposure to NO2 occurs through the respiratory system, irritating the lungs. Short-term 
NO2 exposures (i.e., less than three hours) can produce coughing and changes in airway 
responsiveness and pulmonary function. Evidence suggests that long-term exposures to NO2 
may lead to increased susceptibility to respiratory infection and may cause structural alterations 
in the lungs. Exercise increases the ventilation rate and hence exposure to NO2. Nitrate 
particles and NO2 can block the transmission of light, resulting in visibility impairment (i.e., smog 
or haze). Deposition of nitrogen can lead to fertilization, eutrophication, or acidification of 
terrestrial, wetland, and aquatic systems.  
 
Population most at risk:  Individuals with pre-existing respiratory illnesses and asthmatics are 
more sensitive to the effects of NO2 than the general population. Short-term NO2 exposure can 
increase respiratory illnesses in children. 
 
Figure 5.1 shows the location of all NO2 monitors that operated in 2016. The E. 7 Mile monitor 
in Detroit is a downwind urban scale site that measures NO2. The Detroit Eliza Howell (roadway 
and downwind sites) and Livonia sites measure NO2 in a near-road environment. The NCore 
sites, Grand Rapids and Allen Park, monitor trace NOY, which includes NOX, nitric acid and 
organic and inorganic nitrates (however, only NO2 monitors can be used for attainment / 
nonattainment purposes). In addition, in 2010, the AQD added NO2 monitors at Lansing and 
Houghton Lake to provide background information for modeling applications. 
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Figures 5.2 and 5.3 show NO2 emission sources and NO2 emissions by county (courtesy of the 
USEPA’s State and County Emission Summaries).  
 

Figure 5.2: NO2 Emissions by Source Sector Figure 5.3: NO2 Emissions in 2014 

  
 

Michigan’s ambient NO2 levels have always been well below the NAAQS. Since March 3, 1978, 
all areas in Michigan have been in attainment for the annual NO2 NAAQS. As shown in 
Figure 5.4, all monitoring sites have had an annual NO2 concentration at less than half of the 
0.053 ppm NAAQS. As such, when the USEPA lowered the NO2 NAAQS in 2010, they 
designated Michigan as unclassifiable / attainment, since the existing NO2 network did not 
provide adequate evidence that the NAAQS was met in all areas; however, there were no 
violations of the NO2 standard. Thus, unclassifiable/attainment better reflects the current air 
quality conditions. 
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*Since Allen Park and Grand Rapids are monitoring NOY, those sites 
are not included in graph.  

 

Even though there are no nonattainment areas for NO2 in Michigan and monitoring for 
attainment purposes is not required, monitors continue to operate to support photochemical 
model validation work.  
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Figure 5.4:  NO2 Levels in MI from 2011-2016
(Annual Arithmetic Mean)*
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Chapter 6:  Ozone (O3) 
 
Ground-level O3 is created by reactions involving nitrogen oxides (NOX) and volatile organic 
compounds (VOCs), or hydrocarbons, in the 
presence of sunlight as the illustration to the 
right depicts (image courtesy of the USEPA). 
These reactions usually occur during the hot 
summer months as ultraviolet radiation from the 
sun initiates a sequence of photochemical 
reactions. In Earth's upper atmosphere (the 
stratosphere), O3 helps by absorbing much of 
the sun’s ultraviolet radiation, but in the lower 
atmosphere (the troposphere), ozone is an air 
pollutant. O3 is also a key ingredient of urban 
smog and can be transported hundreds of miles 
under certain meteorological conditions. Ozone 
levels are often higher in rural areas than in 
cities due to transport to regions downwind 
from the actual emissions of NOX and VOCs. Shoreline monitors along Lake Michigan often 
measure high ozone concentrations due to transport from upwind states. The ozone NAAQS 
was revised by the USEPA and became effective in November 2015. It is a 3-year average of 
the 4th highest daily maximum 8-hour average concentration that must not exceed 0.070 ppm. 
The sources and effects of ozone follow. 
 
Sources:  Major sources of NOX and VOCs are engine exhaust, emissions from industrial 
facilities, combustion from power plants, gasoline vapors, chemical solvents, and biogenic 
emissions from natural sources. Ground-level O3 can also be transported hundreds of miles 
under certain wind regimes. As a result, the long-range transport of air pollutants impacts the air 
quality of regions downwind from the actual area of formation. 
 
Effects:  Elevated O3 exposure can irritate airways, reduce lung function, aggravate asthma 
and chronic lung diseases like emphysema and bronchitis, and inflame and damage the cells 
lining the lungs. Other effects include increased respiratory related hospital admissions with 
symptoms such as chest pain, shortness of breath, throat irritation, and cough. O3 may also 
reduce the immune system’s ability to fight off bacterial infections in the respiratory system, and 
long-term, repeated exposure may cause permanent lung damage. O3 also impacts vegetation 
and forest ecosystems, including agricultural crop and forest yield reductions, diminished 
resistance to pests and pathogens, and reduced survivability of tree seedlings. 
 
Population most at risk:  Individuals most susceptible to the effects of O3 exposure include 
those with a pre-existing or chronic respiratory disease, children who are active outdoors and 
adults who actively exercise or work outdoors. 
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Figure 6.1 shows the location of the DEQ’s O3 monitors in Michigan. 

 
 

Figures 6.2 and 6.3 show VOC emission sources and VOC emissions by county (courtesy of 
the USEPA’s State and County Emission Summaries).  
 
     Figure 6.2: VOC Emissions by Source Sector    Figure 6.3:  VOC Emissions in 2014 

 
 

 
The USEPA revised the primary 8-hour ozone NAAQS to 0.070 ppm in November 2015, which 
became effective for the 2016 ozone season. To attain the 2015 standard, the 3-year average of 
the 4th highest daily maximum 8-hour average concentration within an area must not exceed 
0.070 ppm. The secondary 8-hour ozone NAAQS was also revised, making it identical to the 
primary standard. 
 
In 2016, several monitors violated the 2015 standard of 0.070 ppm. The AQD has 
recommended several counties be designated as nonattainment, but the USEPA has not made 
their final designations for the 2015 standard.   
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The O3 monitoring season in Michigan is currently from April 1 through September 30, the 
hottest portion of the year. Starting in 2017, the ozone season will be extended to March 1 
through October 31, based on the 2015 NAAQS. During this time O3 monitoring data is available 
for the public via the AQD’s web site (discussed in Chapter 9). However, year round O3 
monitoring is conducted at the following four sites: Allen Park, Grand Rapids, Houghton Lake 
and Lansing. This data helps in attainment designations, and urban air quality and population 
exposure assessments. 
 
Figure 6.1 shows all O3 air quality monitors active in Michigan at the beginning of the 2016 
ozone season.  
 
Table 6.1:  3-Year Average of the 4th Highest 8-hour Ozone Values from 2012-2014, 
2013-2015, 2014-2016 (concentrations in ppm). Numbers in bold indicate 3-year averages over the 2015 
ozone standard of 0.070 ppm for 2013-2016, for 2012-2014 and 2013-2015 bold numbers indicate values below 
0.075 ppm.  

 
* Only 2014-2016 data are subject to the 2015 NAAQS level of 0.070 ppm; the previous year’s level was 0.075 ppm 
from the 2008 NAAQS standard. 
 

Areas County Monitor Sites 2012-2014* 2013-2015* 2014-2016*
Lenawee Tecumseh 0.073 0.065 0.067

New Haven 0.074 0.071 0.072
Warren 0.072 0.066 0.067

Oakland Oak Park 0.071 0.066 0.069
St. Clair Port Huron 0.074 0.072 0.073
Washtenaw Ypsilanti 0.073 0.066 0.067

Allen Park 0.068 0.064 0.065
Detroit-E. 7 Mile 0.074 0.070 0.072
Flint 0.072 0.066 0.068
Otisville 0.072 0.067 0.069

Ottawa Jenison 0.075 0.068 0.070
Grand Rapids 0.071 0.067 0.069
Evans 0.070 0.066 0.067

Muskegon Co Muskegon Muskegon 0.079 0.074 0.075
Allegan Co Allegan Holland 0.083 0.075 0.075
Huron Huron Harbor Beach 0.071 0.065 0.068
Kalamazoo-Battle Creek Kalamazoo Kalamazoo 0.073 0.067 0.069

Ingham Lansing 0.070 0.065 0.067
Clinton Rose Lake 0.069 0.064 0.067

Benton Harbor Berrien Coloma 0.079 0.073 0.074
Benzie Co Benzie Benzonia 0.073 0.068 0.069
Cass Co Cass Cassopolis 0.073 0.068 0.070
Chippewa Co Chippewa Sault Ste. Marie 0.065 0.059 0.059
Mason Co Mason Scottville 0.074 0.068 0.070
Missaukee Co Missaukee Houghton Lake 0.070 0.064 0.067
Manistee Co Manistee Manistee 0.072 0.067 0.068
Schoolcraft Co Schoolcraft Seney 0.073 0.068 0.070

Lansing-East Lansing

Detroit-Ann Arbor
Macomb

Wayne

Flint Genesee

Grand Rapids
Kent
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Tables 6.2 and 6.3 highlight the number of days when two or more O3 monitors exceeded 
0.070 ppm. It also specifies in which month they occurred and the temperature range. 
 
Table 6.2:  2016 West Michigan Ozone Season 

 

For West Michigan, there were three O3 exceedance days in April, three days in May, five days 
in June, two days in July, two days in August and no days in September when ozone exceeded 
0.070 ppm at two or more ozone monitors. The temperatures for those days ranged between 
75○F and above 94○F.  

 
Table 6.3:  2016 Southeast Michigan Ozone Season 

 
 
For Southeast Michigan, there were two O3 exceedance days in April, two days in May, three 
days in June, one day in July, two days in August and no days in September when ozone 
exceeded 0.075 ppm at two or more ozone monitors. The temperature for those days ranged 
between 75○F and above 95○F.  
 

Days O3 Days Days O3 Days Days O3 Days Days O3 Days Days O3 Days Days O3 Days
>= 95 0 0 0 0 0 0 0 0 0 0 0 0

90 <= 94 0 0 0 0 6 4 8 2 4 2 1 0
85 <= 89 0 0 6 2 6 1 12 0 6 0 2 0
80 <= 84 2 1 3 1 8 0 6 0 16 0 6 0
75 <= 79 2 2 3 0 6 0 3 0 5 0 10 0
70 <= 74 2 0 5 0 2 0 2 0 0 0 5 0
65 <= 69 2 0 7 0 1 0 0 0 0 0 3 0
60 <= 64 5 0 1 0 1 0 0 0 0 0 3 0
55 <= 59 1 0 2 0 0 0 0 0 0 0 0 0
50 <= 54 4 0 3 0 0 0 0 0 0 0 0 0
49 <= 12 0 1 0 0 0 0 0 0 0 0 0

30 3 31 3 30 5 31 2 31 2 30 0

Days: Number of days during month when the daily high temperature falls within the specified temperature range.
O3 Days: Number of days, during specified temperature range, when two or more area monitors exceeded 70 ppb.

Daily High 2016 WEST MICHIGAN OZONE SEASON
Temperature April May June July August September

Range

Totals

Days O3 Days Days O3 Days Days O3 Days Days O3 Days Days O3 Days Days O3 Days
>= 95 0 0 0 0 0 0 2 0 3 1 0 0

90 <= 94 0 0 0 0 5 1 7 1 4 1 2 0
85 <= 89 0 0 6 2 6 0 14 0 12 0 1 0
80 <= 84 1 1 2 0 10 2 2 0 9 0 10 0
75 <= 79 1 1 3 0 5 0 6 0 3 0 7 0
70 <= 74 2 0 6 0 4 0 0 0 0 0 6 0
65 <= 69 3 0 6 0 0 0 0 0 0 0 1 0
60 <= 64 4 0 3 0 0 0 0 0 0 0 3 0
55 <= 59 6 0 2 0 0 0 0 0 0 0 0 0
50 <= 54 5 0 3 0 0 0 0 0 0 0 0 0
49 <= 8 0 0 0 0 0 0 0 0 0 0 0

30 2 31 2 30 3 31 1 31 2 30 0

Days: Number of days during month when the daily high temperature falls within the specified temperature range.
O3 Days: Number of days, during specified temperature range, when two or more area monitors exceeded 70 ppb.

September
Range

Totals

Daily High 2016 SOUTHEAST MICHIGAN OZONE SEASON
Temperature April May June July August
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Table 6.4 gives a breakdown of the O3 days and the specific monitors that went over the 
standard in western, central/upper, and eastern Michigan. 
 
Table 6.4:  8-Hour Exceedance Days (>0.070 ppm) and Locations 

Date 
Monitors with Exceedances of the Ozone Standard 

Total 
Western Michigan Central/Upper Michigan Eastern Michigan 

04/16/2016 Holland, Benzonia,  Lansing, Rose Lake, Houghton 
Lake, Seney  6 

04/17/2016 
Holland, Coloma, Cassopolis, 

Kalamazoo, GR-Monroe, 
Scottville, Muskegon 

Rose Lake, Houghton Lake, 
Seney Flint, Oak Park, Ypsilanti 13 

04/18/2016 

Holland, Benzonia, Coloma, 
Cassopolis, Kalamazoo, GR-

Monroe, Evans, Scottville, 
Muskegon, Jenison 

Lansing, Rose Lake, Houghton 
Lake 

Flint, Otisville, Harbor Beach, 
Tecumseh, Warren, Oak Park, Port 

Huron, Ypsilanti, E. 7 Mile, Eliza 
Howell-Downwind 

23 

05/23/2016 Coloma, Cassopolis Seney Otisville 4 

05/24/2016 

Benzonia, Coloma, Cassopolis, 
Kalamazoo, GR-Monroe, Evans, 
Manistee, Scottville, Muskegon, 

Jenison 

Lansing, Rose Lake, Houghton 
Lake 

Flint, Otisville, Harbor Beach, 
Tecumseh, New Haven, Warren, 

Oak Park, Port Huron, Allen Park, E. 
7 Mile, Eliza Howell-Downwind 

24 

05/25/2016 Holland, Muskegon  Otisville, Harbor Beach, New Haven, 
Port Huron, E. 7 Mile 7 

05/26/2016   Harbor Beach 1 
06/04/2016   Flint  1 

06/10/2016 
Holland, Coloma, Cassopolis, 

Kalamazoo, GR-Monroe, Evans, 
Scottville, Muskegon, Jenison 

Lansing, Rose Lake, Houghton 
Lake 

Flint, Otisville, Oak Park, Allen Park, 
E. 7 Mile 17 

06/11/2016 Holland, Coloma, Cassopolis, 
Jenison   4 

06/15/2016 Coloma, Cassopolis   2 
06/18/2016   Ypsilanti 1 

06/19/2016 

Holland, Benzonia, Coloma, 
Cassopolis, Kalamazoo, GR-

Monroe, Evans, Scottville, 
Muskegon, Jenison 

Lansing, Rose Lake, Houghton 
Lake, Seney 

Flint, New Haven, Warren, Oak Park, 
Port Huron, E. 7 Mile 20 

06/20/2016 Coloma   1 

06/25/2016 
Holland, Coloma, Cassopolis, 

Kalamazoo, GR-Monroe, 
Muskegon 

Seney  7 

06/30/2016 Coloma  New Haven, E. 7 Mile 3 
07/06/2016 Holland, Jenison   2 
07/12/2016   Harbor Beach 1 
07/13/2016  Seney  1 

07/20/2016 Kalamazoo, GR-Monroe, Evans, 
Jenison Seney  5 

07/27/2016   New Haven, E. 7 Mile 2 
08/03/2016 Benzonia, GR-Monroe, Scottville   3 
08/04/2016 Benzonia, Manistee Seney Flint, Otisville 5 

08/10/2016 Kalamazoo Lansing, Rose Lake 
New Haven, Warren, Oak Park, Allen 

Park, E. 7 Mile, Eliza Howell-
Downwind 

9 

TOTAL 162 

 
On May 24, 2016, there were 24 monitors and on April 18, 2016, there were 23 monitor 
readings that exceeded the level of the standard. The site with the most exceedances in the 
western region of Michigan was Coloma with 11. The central / upper Michigan site with the most 
exceedances was Seney with 8.  The monitor at E. 7 Mile had 8 exceedances in eastern 
Michigan. 
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Figure 6.4 shows the 4th highest 
8-hour O3 values for Southeast 
Michigan monitoring sites from 2011-
2016. New Haven, Port Huron and 
Detroit E. 7 Mile site violated the 
3-year standard. 
 
*Note: The two Eliza Howell sites are 
part of a two-year special study.  
Ozone monitoring will not continue 
after the 2-year study. 

  

 

Figure 6.5 shows the 4th highest 8-hour 
O3 values for Grand Rapids-Muskegon-
Holland CSA. Muskegon and Holland 
violated the 3-year standard. 

Figure 6.6 shows 4th highest 8-hour O3 
values for mid-Michigan. Coloma violated 
the 3-year standard. 

Figure 6.7 shows 4th highest 8-hour O3 
values for Northern Lower and Upper 
Peninsula. No sites violated the 3-year 
standard.  

 
Figure 6.8 shows 8-hour O3 readings ≥ 0.070 ppm and ≥ 0.075 with the number of 90°F days 
(≥ 90°F) measured at the Detroit Metropolitan Airport. The total number of Southeastern 
Michigan area 8-hour readings above the standard (events) was divided by the number of 
monitors that were in operation each year to provide a relative indication of the frequency of 
elevated 8-hour O3 values. 
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Figure 6.4:  O3 Levels in Detroit-Warren-Flint CSA 
from 2011-2016 (4th Highest 8-Hour O3 Values)
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Figure 6.5:  O3 Levels in the Grand Rapids-
Muskegon-Holland CSA from 2011-2016 

(4th Highest 8-Hour O3 Values)
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Figure 6.6:  O3 Levels in the Kalamazoo-Portage MSA, 
Lansing-E. Lansing-Owosso CSA, Niles-Benton 

Harbor MSA, & South Bend-Mishawaka (IN-MI) MSAs 
from 2011-2016 (4th Highest 8-Hour O3 Values)
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Figure 6.7:  O3 Levels in MI's Northern Lower and 
Upper Peninsula Areas from 2011-2016 

(4th Highest 8-Hour O3 Values)
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Since the ozone NAAQS level changed from 0.075 ppm to 0.070 ppm for the 2016 ozone 
season, Figure 6.8 shows the events / monitors at the 0.075 ppm level and the additional days 
that would be included at the 0.070 ppm level. Since 2016 is subject to the 0.070 NAAQS 
standard, it only shows the events exceeding the 0.070 ppm level. 
 

 
 
This comparison shows the influence of temperature with respect to elevated O3 levels. Over 
the past 10 years, a typical summer would have an average of 12.5 days with the maximum 
daily temperature exceeding 90°F. Over the time period from 2006 through 2016, the highest 
number of 90°F days occurred in 2012 (30 days), while the lowest number occurred in 2009 and 
2014 (four days).  
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Figure 6.8: 8-Hour O3 Level Events Exceeding the 0.075 and 0.070 
NAAQS from 2006-2016
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Chapter 7:  Particulate Matter (PM10, PM2.5, PM2.5 Chemical 
Speciation and TSP) 
 
Particulate matter (PM) is a general term used for a mixture of solid particles and liquid droplets 
(aerosols) found in the air. These are further categorized according to size; larger particles with 
diameters of less than 50 micrometers (µm) are classified as total suspended particulates (TSP). 
PM10 consists of “coarse particles” less than 10 µm in diameter (about one-seventh the diameter 

of a human hair) and PM2.5 are 
much smaller “fine particles” 
equal to or less than 2.5 µm in 
diameter. PM10 has a 24-hour 
average standard of 150 µg/m3 
not to be exceeded more than 
once per year over 3 years. 
PM2.5 has an annual average 
standard of 12 µg/m3, and a 98th 
percentile 24-hour concentration 
of 35 µg/m3 averaged over 3 
years. The sources and effects 
of PM are as follows: 
 
Sources:  PM can be emitted 
directly (primary) or may form 
in the atmosphere (secondary). 
Most man-made particulate 
emissions are classified as 
TSP. PM10 consists of primary 

particles that can originate from power plants, various manufacturing processes, wood stoves 
and fireplaces, agriculture and forestry practices, fugitive dust sources (road dust and 
windblown soil), and forest fires. PM2.5 can come directly from primary particle emissions or 
through secondary reactions that include VOCs, SO2, and NOX emissions originating from 
power plants, motor vehicles (especially diesel trucks and buses), industrial facilities, and other 
types of combustion sources. 
 
Effects:  Exposure to PM affects breathing and the cellular defenses of the lungs, aggravates 
existing respiratory and cardiovascular ailments, and has been linked with heart and lung 
disease. Smaller particles (PM10 or smaller) pose the greatest problems, because they can 
penetrate deep in the lungs and possibly into the bloodstream. PM is the major cause of 
reduced visibility in many parts of the United States. PM2.5 is considered a primary visibility-
reducing component of urban and regional haze. Airborne particles impact vegetation 
ecosystems and damage paints, building materials and surfaces. Deposition of acid aerosols 
and salts increases corrosion of metals and impacts plant tissue.   
 
Population most at risk:  People with heart or lung disease, the elderly, and children are at 
highest risk from exposure to PM. 
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PM10 
 
Since October 1996, all areas in Michigan have been in attainment with the PM10 NAAQS. Due 
to the recent focus upon PM2.5 and because of the relatively low concentrations of PM10 
measured in recent years, Michigan’s PM10 network has been reduced to a minimum level. 
Table 1-3 identifies the locations of PM10 monitoring stations that were operating in Michigan 
during 2016. These monitors are located mostly in the state’s largest populated urban areas: 
four in the Detroit area and one in Grand Rapids. To better characterize the nature of particulate 
matter in Michigan, many of the existing PM10 monitors are co-located with PM2.5 monitors in 
population-oriented areas.   
 
Figure 7.1 shows the location of each PM10 monitor. 

 
 
Figures 7.2 and 7.3 show PM10 emission sources and PM10 emissions by county (courtesy of 
the USEPA’s State and County Emission Summaries).  
 
Figure 7.2:  PM10 Emissions by Source Sector     Figure 7.3:  PM10 Emissions in 2014 
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Figure 7.4 shows the PM10 levels in Michigan compared to the 24-hour average of 150 µg/m3. 
This standard must not be exceeded on average more than once per year over a 3-year period. 
The design value is the 4th highest value over a 3-year period. The PM10 levels at all sites in 
Michigan are well below the national standard. 

 
 
PM2.5 
 
The USEPA designated Michigan in attainment of the 1997 annual PM2.5 standard of 15 µg/m3 

and the 2006 24-hour PM2.5 standard of 35 µg/m3 in August 2013. In December 2012, the 
USEPA revised the annual primary standard to 12 µg/m3 while the annual secondary standard 
remained at 15 µg/m3. The primary and secondary 24-hour standard remained at 35 µg/m3. In 
December 2014, the USEPA determined that no area in Michigan violated the 2012 standard 
and the state was classified as unclassifiable/attainment. 
 
Fine particulate matter (PM2.5) is measured using three techniques: Federal Reference Method 
(FRM), Continuous Methods, and Chemical Speciation Methods. These methods are described 
in more detail below.   
 
PM2.5 FRM Monitoring: The concentrations of PM2.5 measured over a 24-hour time period are 
determined using the filter-based gravimetric FRM. Only data generated by the FRM monitors 
are used for comparisons to the NAAQS in Michigan. The sites are located in urban, 
commercial, and residential areas where people are exposed to PM2.5.  
 
Continuous PM2.5 Monitoring:  Continuous monitoring is beneficial as it provides real-time 
hourly data that supplements the PM2.5 data collected by FRM monitors. This data forms the 
basis of the information reported on AirNow and MIair.   
 
Chemical Speciation Monitoring: Speciated monitoring provides a better understanding of the 
chemical composition of PM2.5 material and better characterizes background levels.   
 
Figure 7.5 shows the location of each PM2.5 monitor. 
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PM2.5 FRM Monitoring Network:  PM2.5 FRM monitors are deployed to characterize 
background or regional PM2.5 transport collectively from upwind sources. A PM2.5 monitor was 
added to the new near-roadway site in Livonia that started in January 2015. 
 
Four PM2.5 FRM monitoring sites are co-located with PM10 monitors to allow for PM2.5 and PM10 
comparisons.6 Co-located PM10 and PM2.5 sites include Grand Rapids-Monroe, Dearborn, Allen 
Park, and Detroit’s W. Fort Street (SWHS). 
 
Continuous PM2.5 Network:  Short-term measurements of PM2.5 or PM10 are updated on an 
hourly basis using Tapered Element Oscillating Microbalance (TEOM) instruments. At least one 
continuous TEOM is required at the NCore PM2.5 monitoring site in a metropolitan area with a 
population greater than one million. Both Detroit (Allen Park) and Grand Rapids (Monroe) meet 
this requirement.7 Under the revised 2006 air monitoring regulations, 50 percent of the FRM 
monitoring sites are now required to have a continuous PM2.5 monitor. For Michigan, there are 
26 FRM monitoring sites, 13 of which also have TEOMs. The DEQ initially operated all TEOM 
units with an inlet temperature of 50ºC, but this high inlet temperature was volatilizing nitrate 
levels during the winter months. Therefore, the DEQ began operating TEOMs with a 30°C inlet 
temperature October through March and a 50°C inlet temperature between April and 
September. 
 
PM2.5 Chemical Speciation Monitoring Network:  Single event Met-One Speciation Air 
Sampling System (SASS) monitors are used throughout Michigan’s speciation network and are 
placed in population-oriented stations in both urban and rural locations. PM2.5 chemical 
speciation samples are collected over a 24-hour period and analyzed to determine various 
components of PM2.5. There are five SASS monitors operating in Michigan. Houghton Lake, Port 
Huron and Sterling State Park monitors were shut down on January 24, 2015 due to lack of 

                                                
6 Requirements for PM2.5 FRM sites are obtained from the Revised Requirements for Designation of Reference and 
Equivalent Methods for PM2.5 and Ambient Air Quality Surveillance for PM [62 FR 38763]; Guidance for Using Continuous 
Monitors in PM2.5 Monitoring Networks [EPA-454/R-98-012, May 1998]; and Appendix N to Part 50 - Interpretation of the 
National Ambient Air Quality Standards for PM [40 CFR Part 50, July 1, 1998]. 
7 Under the Guidance for Using Continuous Monitors in PM2.5 Monitoring Networks [EPA-454/R-98-012, May 1998]. 
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funding. The primary objectives of the chemical speciation monitoring sites are to provide data 
that will be used to determine sources of poor air quality and to support the development of 
attainment strategies. Historical speciation data for Michigan indicates that PM2.5 is made up of 
30 percent nitrate compounds, 30 percent sulfate compounds, 30 percent organic carbon,8 and 
10 percent unidentified or trace elements.   
 
Continuous PM2.5 Speciation Monitoring (EC/OC and Aethalometer) Network:  To 
determine diurnal changes in PM2.5 composition, the DEQ operates two aethalometers and two 
elemental carbon/organic carbon (EC/OC) monitors.   
 

• Aethalometers measure carbon black, a combustion by-product typical of transportation 
sources, by concentrating particulate on a filter tape and measuring changes in optical 
transmissivity and absorption. The DEQ’s aethalometers are located at Allen Park and 
Dearborn. 

• The EC/OC instruments measure elemental carbon using pyrolysis coupled with a 
nondispersive infrared detector to separate the elemental and organic carbon fractions. 
EC/OC instruments are located at Dearborn and Tecumseh.   
 

PM10-2.5 
 
The 2006 amended air monitoring regulations specified that measurements of PM10-PM2.5 
needed to be added to the NCore sites.9 The DEQ began PM10-PM2.5 monitoring at Allen Park 
and Grand Rapids-Monroe Street in 2010. 
 
Table 1.3 in chapter 1 shows all of Michigan’s PM2.5 FRM monitoring stations operating in 2016 
and denotes which sites have TEOM, SASS, Aethalometer or EC/OC monitors in operation. 
 
Figures 7.6 and 7.7 show PM2.5 emission sources and PM2.5 emissions by county (from the 
USEPA’s State and County Emission Summaries). 
 
Figure 7.6:  PM2.5 Emissions by Source Sector    Figure 7.7:  PM2.5 Emissions in 2014 

  
 

                                                
8 To better understand the chemical composition of the organic carbon fraction, a number of studies have been conducted in 
Southeast Michigan to further investigate organic carbon. Information can be found in the Michigan 2012 Ambient Air 
Monitoring Network Review, available at http://www.michigan.gov/documents/deq/deq-aqd-aqe-2012-Air-Mon-Network-
Review_357137_7.pdf 
9 Current information can be found at https://www3.epa.gov/ttn/amtic/ncoreguidance.html.  

http://www.michigan.gov/documents/deq/deq-aqd-aqe-2012-Air-Mon-Network-Review_357137_7.pdf
http://www.michigan.gov/documents/deq/deq-aqd-aqe-2012-Air-Mon-Network-Review_357137_7.pdf
https://www3.epa.gov/ttn/amtic/ncoreguidance.html
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Table 7.1 provides the 3-year average of the annual mean PM2.5 concentrations for 2013-2015. 
Michigan’s levels are below the 12 μg/m3 primary standard.10 Stations labeled #2 provide a 
precision estimate of the overall measurement and operate on a one-in-six sampling schedule. 
All other monitors are sampled on a one-in-three-day schedule, except for Allen Park #1 and 
Detroit–W. Lafayette, which sample daily.   
 

 
 

                                                
10 For comparison to the standard, the average annual means is rounded to the nearest 0.1 μg/m3. 

 Areas County Monitoring Sites 2014 2015 2016 2014-2016 Mean
Detroit-Ann Arbor Lenawee Tecumseh 8.78 8.58 7.46 8.3

Livingston
Macomb New Haven 9.10 9.73 7.51 8.8
Oakland Oak Park 9.33 9.37 7.87 8.9
St. Clair Port Huron 9.40 9.51 7.77 8.9
Washtenaw Ypsilanti #1 9.79 9.56 7.84 9.1

Ypsilanti #2 9.37 9.08 8.06 8.8
Wayne Allen Park 10.13 9.66 8.72 9.5

Detroit-Linwood 9.74 10.18 8.94 9.6
Detroit-E. 7 Mile 9.64 9.79 8.11 9.2
Detroit-W. Fort St. 10.99 11.26 11.32 11.2
Detroit-W. Lafayette 9.68 9.12 8.38 9.1
Wyandotte 9.71 8.62 7.70 8.7
Dearborn #1 11.77 11.50 10.67 11.3
Dearborn #2 11.64 11.65 10.52 11.3
Livonia 9.46 9.31 8.16 9.0
Livonia-Roadway 9.53 8.53 9.0

Flint Genesee Flint 8.92 8.16 7.18 8.1
Lapeer

Grand Rapids Ottawa Jenison
Kent Grand Rapids-Wealthy 9.91 9.37 8.79 9.4

Grand Rapids #1 9.49 9.30 8.16 9.0
Grand Rapids #2 9.30 10.37 8.48 9.4

Allegan Co Allegan Holland 8.68 7.88 6.99 7.9
Luna Pier
Sterling State Park 9.03* 9.26 7.75 8.5

Kalamazoo-Battle Creek Calhoun
Kalamazoo Kalamazoo #1 9.64 8.90 8.09 8.9

Kalamazoo #2 9.45 9.34 8.25 9.0
Van Buren

Lansing-East Lansing Ingham Lansing 9.38 8.56 7.31 8.4
Clinton
Eaton

Benton Harbor Berrien Coloma 8.49 8.15 7.35 8.0
Bay Co Bay Bay City 8.17 7.74 6.84 7.6
Missaukee Co Missaukee Houghton Lake 5.62 5.59 4.87 5.4
Manistee Co Manistee Manistee 6.16 6.37 5.50 6.0

Sault Ste. Marie #1 6.23 5.79* 5.04* 5.7
Sault Ste. Marie #2 5.67 6.18* 5.03* 5.6

*Indicates mean does not meet completeness criteria.

Table 7.1:  3-Year Average of the Annual Mean PM2.5 Concentrations

Monroe Co Monroe

Chippewa Co Chippewa
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Table 7.2 provides the 24-hour 98th percentile PM2.5 concentrations for 2013-2015 showing 
Michigan’s levels are below the 35 μg/m3 standard (3-year average).11   
 

 
 
 
 
Figures 7.8 through 7.11 illustrate the current annual mean PM2.5 trend for each monitoring site 
in Michigan. For clarity, the monitoring sites within the Detroit-Warren-Flint CSA have been 

                                                
11 The 98th percentile value was obtained from the USEPA AQS. For the purpose of comparing calculated values, the 3-year 
24-hour average is rounded to the nearest 1 μg/m3. 

 Areas County Monitoring Sites 2014 2015 2016 2014-2016 Mean
Detroit-Ann Arbor Lenawee Tecumseh 22.8 25.2 15.1 21

Livingston
Macomb New Haven 27.0 31.6 20.1 26
Oakland Oak Park 23.3 29.6 19.8 24
St. Clair Port Huron 25.2 28.7 19.1 24
Washtenaw Ypsilanti #1 24.5 25.9 17.6 23

Ypsilanti #2 23.7 20.6 17.4 21
Wayne Allen Park 26.4 23.1 20.3 23

Detroit-Linwood 23.6 27.1 22.5 24
Detroit-E. 7 Mile 22.0 25.6 19.5 22
Detroit-W. Fort St. 23.8 27.1 25.6 26
Detroit-W. Lafayette 25.5 22.4 20.5 23
Wyandotte 25.6 21.1 18.8 22
Dearborn #1 26.5 28.1 25.8 27
Dearborn #2 26.7 24.7 24.7 25
Livonia 25.7 26.8 19.9 24
Livonia-Roadway 25.2 21.4 23

Flint Genesee Flint 24.3 22.3 18.8 22
Lapeer

Grand Rapids Ottawa Jenison
Kent Grand Rapids-Wealthy 24.3 25.5 22.7 24

Grand Rapids #1 23.0 25.6 19.5 23
Grand Rapids #2 26.9 24.3 19.5 24

Allegan Co Allegan Holland 23.4 21.2 17.2 21
Luna Pier
Sterling State Park 23.9* 25.7 18.3 23

Calhoun
Kalamazoo Kalamazoo #1 23.9 22.3 20.1 22

Kalamazoo #2 30.6 21.3 20.2 24
Van Buren
Ingham Lansing 22.1 24.5 18.0 22
Clinton
Eaton

Benton Harbor Berrien Coloma 19.8 19.4 17.2 19
Bay Co Bay Bay City 21.1 23.3 19.6 21
Missaukee Co Missaukee Houghton Lake 16.3 17.9 12.4 16
Manistee Co Manistee Manistee 17.3 19.3 12.6 16

Sault Ste. Marie #1 15.3 15.8 11.3 14
Sault Ste. Marie #2 12.7 16.4 10.8 13

*Indicates mean does not meet completeness criteria.

Table 7.2:  24-Hour 98th Percentile PM2.5 Values Averaged over 3 Years

Monroe Co Monroe

Lansing-East Lansing

Kalamazoo-Battle Creek

Chippewa Co Chippewa
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broken down into two graphs. Figure 7.8 shows those sites in Wayne County, and Figure 7.9 
shows the remaining counties within the CSA. 
 

 

Figure 7.8 shows the 2016 
levels in Wayne County 
remained below the PM2.5 
NAAQS standard. Historically, 
Dearborn has had the highest 
readings in the state, but 
W. Fort St. now has the 
highest readings. 
 

 

Figure 7.9 contains the 
remainder of those sites in the 
Detroit-Warren-Flint CSA that 
are outside of Wayne County. 
These sites also show 
readings in 2016 to be below 
the PM2.5 NAAQS. 
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Figure 7.8: Detroit-Warren-Flint CSA -
(Wayne County Only) 

Annual Arithmetic Means for PM2.5 from 2011-2016
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Figure 7.9: Detroit-Warren-Flint CSA
(without Wayne County)

Annual Arithmetic Means for PM2.5 from 2011-2016
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Figure 7.10 combines the 
PM2.5 monitoring sites located 
in West Michigan-Grand 
Rapids-Muskegon-Holland 
CSA, Kalamazoo and Benton 
Harbor MSAs. All sites are 
below the annual PM2.5 
NAAQS. 
 

 

Figure 7.11 displays the 
remaining monitoring sites in 
the Northern Lower and 
Upper Peninsula. All of these 
sites are below the annual 
PM2.5 NAAQS standard.  
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Figure 7.10:  West MI - Grand Rapids-Muskegon-
Holland CSA, Kalamazoo & Benton Harbor MSAs 
Annual Arithmetic Means for PM2.5 from 2011-2016
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Figure 7.11: Lansing-E. Lansing CSA, Saginaw-Bay City 
CSA, Cadillac MiSA & Upper Peninsula Annual 

Arithmetic Means for PM2.5 from 2011-2016
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Chapter 8:  Toxic Air Pollutants 
 
In addition to the six criteria pollutants discussed in previous chapters, the AQD monitors for a 
wide variety of substances classified as toxic air pollutants, and/or Hazardous Air Pollutants 
(HAPs). Under the Clean Air Act, the USEPA specifically addresses a group of 187 HAPs. 
Under Michigan’s air regulations, Toxic Air Contaminants (TACs) are defined as all non-criteria 
pollutants that may be “…harmful to public health or the environment when present in the 
outdoor atmosphere in sufficient quantities and duration.” The definition of TACs lists 41 
substances that are not TACs, indicating that all others are TACs. The sources and effects of 
toxics are as follows: 
 
Sources:  Air toxics come from a variety of mobile, stationary, and indoor man-made sources 
as well as outdoor natural sources. Mobile sources include motor vehicles, stationary sources 
include industrial factories and power plants, indoor sources include household cleaners, and 
natural sources include forest fires and eruptions from volcanoes.   
 
Effects:  Once air toxics enter the body, there is a wide range of potential health effects. They 
include the aggravation of asthma; irritation to the eyes, nose, and throat; carcinogenicity; 
developmental toxicity (birth defects); nervous system effects, and various other effects on 
internal organs. Some effects appear after a shorter period of exposure, while others may 
appear after long-term exposure or after a long period of time has passed since the exposure 
ended. Most toxic effects are not unique to one substance, and some effects may be of concern 
only after the substance has deposited to the ground or to a water body (e.g., mercury, dioxin), 
followed by exposure through an oral pathway such as the eating of fish or produce. This further 
complicates the assessment of air toxics concerns due to the broad range of susceptibility that 
various people may have. 
 
Population most at risk:  People with asthma, children, and the elderly are at the highest risk 
from exposure to air toxics. 

 
Air Toxics can be categorized as:  

• Metals:  Examples include aluminum, arsenic, beryllium, barium, cadmium, chromium, 
cobalt, copper, iron, mercury, manganese, molybdenum, nickel, lead, vanadium, and 
zinc.   

• Organic Substances:  Further divided into sub-categories that include -   
o VOCs, include benzene (found in gasoline), perchlorethylene (emitted from some 

dry cleaning facilities), and methylene chloride (a solvent and paint stripper used 
by industry);  

o carbonyl compounds (formaldehyde, acetone, and acetaldehyde);  
o semi-volatile compounds (SVOCs);  
o polycyclic aromatic hydrocarbons (PAHs)/polynuclear aromatic hydrocarbons 

(PNAs);  
o pesticides and;  
o polychlorinated biphenyls (PCBs). 

• Other substances:  Asbestos, dioxin, and radionuclides such as radon.  
 
Because air toxics are such a large and diverse group of substances, regulatory 
agencies sometimes further refine these classifications to address specific concerns.   
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For example:  

• Some initiatives have targeted those substances that are persistent, bioaccumulative 
and toxic (PBT), such as mercury, which accumulates in body tissues.  

• The USEPA has developed an Integrated Urban Air Toxics Strategy with a focus on 30 
substances (the Urban HAPs List).12 

 
The evaluation of air toxics levels is difficult due to several factors.   

• There are no health-protective NAAQS. Instead, air quality assessments utilize various 
short- and long-term screening levels and health benchmark levels estimated to be safe 
considering the critical effects of concern for specific substances.    

• There is incomplete toxicity information for many substances. For some air toxics, the 
analytical detection limits are too high to consistently measure the amount present, and 
in some cases, the risk assessment-based “safe” levels are below the detection limits.  

• Data gaps are present regarding the potential for interactive toxic effects for co-exposure 
to multiple substances present in emissions and in ambient air. Air toxics also pose a 
challenge due to monitoring and analytical methods that are either unavailable for some 
compounds or cost-prohibitive for others (e.g., dioxins).    

 
These factors make it difficult to accurately assess the potential health concerns of all air toxics. 
Nevertheless, it is feasible and important to characterize the potential health hazards and risks 
associated with many air toxics.  
 
Table 8.1 shows the monitoring stations and what air toxic was monitored at each station in 
2016. This table can also be found in Appendix B with the Air Toxics Monitoring Summary.   
 
The PM2.5 speciation network was reduced due to USEPA funding cuts. In January 2015, the 
DEQ shut down three monitors at Houghton Lake in Missaukee County, Sterling State Park in 
Monroe County, and Port Huron in St. Clair County.  
 
Table 8.1:  2016 Toxics Sampling Sites 

Site Name VOC Carbonyl PAHs Metals 
TSP 

Metals 
PM10 

Speciated 
PM2.5 

Allen Park    x x x 
Dearborn x x x x x x 
Detroit-W. Fort St. x x  x Mn x 
Detroit-W. Jefferson    x   
Grand Rapids-Monroe    x  x 
Belding-Merrick St.    x   
Belding-Reed St.    x   
NMH 48217 x  x x   
Port Huron-Rural St.    x   
River Rouge  x  x Mn  
Tecumseh      x 

 
 

                                                
12 USEPA’s Air Toxics Website: Urban Strategy is located at https://www.epa.gov/urban-air-toxics/urban-air-toxic-pollutants. 
 

https://www.epa.gov/urban-air-toxics/urban-air-toxic-pollutants
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National Monitoring Efforts and Data Analysis 
 
The USEPA administers national programs that identify air toxics levels, detect trends, and 
prioritize air toxics research. The DEQ participates in these programs. In addition, the AQD 
operates a site in Dearborn that is part of the USEPA’s NATTS. The purpose of the NATTS 
network is to detect trends in high-risk air toxics such as benzene, formaldehyde, chromium, 
and 1,3-butadiene and to measure the progress of air toxics regulatory programs at the national 
level. Currently, the NATTS network contains 27 stations; 20 urban and 7 rural (see Figure 8.1). 
The USEPA requires that the NATTS sites measure VOCs, carbonyls, PAHs and trace metals 
on a once-every-six-day sampling schedule. Hexavalent chromium is no longer required at 
NATTS sites and data collection was discontinued July 2013. The Dearborn NATTS site 
measures trace metals as TSP, PM10, and PM2.5. 
 
Figure 8.1:  National Air Toxics Trends Sites. 
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Chapter 9:  MIair – Air Quality Information in Real-Time  
 
MIair is the internet tool that provides real-time air quality information via the DEQ’s webpage. 
The www.deqmiair.org hotlink opens to the current Air Quality Index (AQI) map and displays air 
quality forecasts for “today” and “tomorrow.” MIair also hosts EnviroFlash, the automated air 
quality notification system. 
 

 
 

Air Quality Index  
 
The Air Quality Index (AQI) is a simple tool developed to communicate current air quality 
information to the public. The current day’s color-coded AQI values, ranging from Good to 
Hazardous (Table 9.1), are displayed in a forecast table and as dots on a Michigan map.   
 
As can be seen from the annual summaries in Appendix C, air quality in Michigan is generally 
in the Good or Moderate range. An area will occasionally fall into the Unhealthy for Sensitive 
Groups range, but rarely reaches Unhealthy levels.  
 
MIair includes an “Actions to Protect Health” link:   
http://www.deqmiair.org/assets/AQIActionsToProtectHealth_2011.pdf which contains activity 
recommendations based on the AQI levels.  
 
Air Quality Forecasts 
 
AQD meteorologists provide air pollution forecasts to alert the public when air pollution levels 
may become elevated. Action! Days are declared when levels are expected to reach or exceed 
the Unhealthy for Sensitive Groups AQI health indicator. On Action! Days, businesses, industry, 
government and the public are encouraged to reduce air pollution levels by limiting vehicle use, 
refueling only after 6 PM, carpooling, walking, biking or taking public transit, deferring the use of 
gasoline-powered lawn and recreation equipment, limiting the use of volatile chemicals and 
curtailing all burning. More information on voluntary air pollution control measures can be found 
under the Action! Days tab on MIair. 
 
Air Quality Notification 
 
EnviroFlash is a free service that provides automated air quality (AQI) and ultraviolet (UV) 
forecasts to subscribers. Those enrolled receive e-mail or mobile phone text messages when 
the health level they select is predicted to occur. AIRNow iPhone and Android applications 
deliver ozone and fine particle air quality forecasts plus detailed real-time information that can 
be used to better protect health when planning daily activities. To learn more about this 
program, select the MIair button from Michigan’s Air Quality page www.michigan.gov/air. To 
receive notices chose the “Air Quality Notification” tab and click the “Enroll in AQI EnviroFlash” 
link. Michigan’s EnviroFlash network has the potential to reach up to 98% of the state’s 
population.  

http://www.deqmiair.org/
http://www.deqmiair.org/assets/AQIActionsToProtectHealth_2011.pdf
http://www.michigan.gov/air
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AIRNow  
 
The DEQ supplies Michigan air monitoring data to AIRNow, the USEPA’s nation-wide air quality 
mapping system. Information about AIRNow is available at www.epa.gov/airnow or you can 
select the AIRNow hot link at the bottom of each MIair webpage.  
 
Table 9.1:  AQI Colors and Health Statements 

AQI 
Color, 

Category 
& Value 

PARTICULATE 
MATTER  
(µg/m3)  
24-hour 

OZONE 
(ppm)  

8-hour / 1-hour 

CARBON 
MONOXIDE 

(ppm)  
8-hour 

SULFUR 
DIOXIDE 

(ppm)  
24-hour 

NITROGEN 
DIOXIDE 

(ppm)  
1-hour 

      
 

GREEN: 
Good 
1- 50 

 

 
None 

 
None 

 
None 

 
None 

 
None 

 

YELLOW: 

Moderate 
51- 100 

 

Unusually sensitive 
people should consider 
reducing prolonged or 
heavy exertion. 

Unusually sensitive 
people should 
consider reducing 
prolonged or heavy 
exertion. 

None None None 

 

ORANGE: 
Unhealthy 

For 
Sensitive 
Groups 
101- 150 

 

People with heart or 
lung disease, Children, 
and Older adults should 
reduce prolonged or 
heavy exertion. 

People with heart or 
lung disease, Children 
& older adults, and 
People who are active 
outdoors should 
reduce prolonged or 
heavy exertion. 

People with heart 
disease, such as 
angina, should limit 
heavy exertion and 
avoid sources of 
CO, such as heavy 
traffic. 

People with 
asthma should 
consider limiting 
outdoor exertion. 

None 

 
RED: 

Unhealthy 
151- 200 

People with heart or 
lung disease, Children, 
and Older adults should 
avoid prolonged or 
heavy exertion.   
 

Everyone should reduce 
prolonged or heavy 
exertion. 

People with heart or 
lung disease, Children 
& older adults, and 
People who are active 
outdoors should avoid 
prolonged or heavy 
exertion.   
 

Everyone should 
reduce prolonged or 
heavy exertion. 

People with heart 
disease, such as 
angina, should 
reduce moderate 
exertion and avoid 
sources of CO, such 
as heavy traffic. 

Children, 
Asthmatics, and 
People with heart 
or lung disease 
should reduce 
outdoor exertion. 

None 

 

PURPLE: 
Very 

Unhealthy 
201- 300 

People with heart or 
lung disease, Children, 
and Older adults should 
avoid all physical 
exertion outdoors.   
 
Everyone else should 
limit outdoor exertion.  

People with heart or 
lung disease, Children 
& older adults, and 
People who are active 
outdoors should avoid 
all physical exertion 
outdoors.  Everyone 
else should limit 
outdoor exertion. 

People with heart 
disease, such as 
angina, should 
avoid exertion and 
sources of CO, such 
as heavy traffic. 

Children, 
Asthmatics, and 
People with heart 
or lung disease 
should avoid 
outdoor exertion;  
Everyone should 
reduce outdoor 
exertion. 

Children and 
People with 
respiratory 
disease, such as 
asthma, should 
reduce outdoor 
exertion. 

MAROON: 
Hazardous 

301- 500 
 

People with heart or 
lung disease, Children, 
and Older adults should 
remain indoors. 
 

Everyone should avoid 
prolonged or heavy 
exertion.  
 

People with heart or 
lung disease, 
Children, and Older 
adults should remain 
indoors. 
 

Everyone should 
avoid all outdoor 
exertion. 

People with heart 
disease, such as 
angina, should 
avoid exertion and 
sources of CO, such 
as heavy traffic.  
 

Everyone else 
should limit heavy 
exertion. 

Children, 
Asthmatics, and 
People with heart 
or lung disease 
should remain 
indoors.  
 

Everyone should 
avoid outdoor 
exertion.  

 
Children and 
People with 
respiratory 
disease, such as 
asthma, should 
avoid outdoor 
exertion. 
 

 

http://www.epa.gov/airnow
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Chapter 10:  Meteorological Information  
 
Figures 10.1 through 10.3 shows average daily temperatures and Figures 10.4 through 10.6 
shows total monthly precipitation amounts compared to their climatic norms for sites in the 
Northern, Southern Lower and Upper Peninsula. These figures were constructed by averaging 
data from several National Weather Service stations and therefore are not meant to be 
representative of any one single location in Michigan. Instead, they are intended to depict the 
regional trends that occurred during the year 2016. 
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Figure 10.1:  Southern Lower Peninsula 
Observed Average Daily Temperatures vs.

Normal Average Daily Temperatures 
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Figure 10.2:  Northern Lower Peninsula 
Observed Average Daily Temperatures vs. 

Normal Average Daily Temperatures 
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Figure 10.3:  Upper Peninsula 
Observed Average Daily Temperatures vs. 

Normal Average Daily Temperatures 
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Figure 10.4:  Southern Lower Peninsula 
Observed Monthly Precipitation vs. 

Normal Monthly Precipitation 
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Figure 10.5:  Northern Lower Peninsula 
Observed Monthly Precipitation vs. 

Normal Monthly Precipitation

Observed
Normal
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Figure 10.6:  Upper Peninsula 
Observed Monthly Precipitation vs. 

Normal Monthly Precipitation

Observed
Normal
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The weather plays a significant role in air quality, and can either help increase or decrease the 
amount of pollution in the air. High temperatures, sun and longer days (i.e., more daylight hours) 
are conducive to ozone formation, whereas rain tends to wash pollutants out of the air. Action! 
Days are declared when levels are expected to reach or exceed the Unhealthy for Sensitive 
Groups AQI health indicator; specifically, when meteorological conditions are conducive for the 
formation of elevated ground-level O3 or PM2.5 concentrations.   
 
Table 10.1 Shows that there were several Action! Days declared during the summer of 2016.  
 
Table 10.1:  Action! Days Declared During Summer 2016 

Location Year  Number  Dates 

Ann Arbor 2016 8 6/18, 6/19, 6/25, 7/12, 7/23, 8/4, 8/10, 8/11 

Benton Harbor 2016 7 5/23, 6/10, 6/11, 6/19, 7/23, 8/4, 8/10 

Detroit 2016 9 6/11, 6/18, 6/19, 6/25, 7/12, 7/23, 8/4, 
8/10, 8/11 

Flint 2016 3 6/10, 6/25, 8/4 

Grand Rapids 2016 9 5/23, 6/10, 6/11, 6/19, 6/25, 7/23, 8/4, 
8/10, 8/11 

Kalamazoo 2016 1 6/11 

Ludington 2016 5 5/23, 6/19, 6/25, 7/23, 8/4 

Saginaw 2016 1 8/4 

Traverse City 2016 1 6/19 
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Chapter 11:  Special Projects 
 
Near-Road Air Toxics Grant:  The DEQ is currently working on two special projects. The first 
project is a Community Scale Air Toxics Ambient Monitoring (CSATAM) grant. In 2015, the DEQ 
applied for a CSATAM grant to study near-roadway emissions at three sites in Detroit: Eliza 
Howell Near-Road, Eliza Howell Downwind, and Livonia Near-Road. The grant involves two 
years of monitoring at these sites, with an intensive 3-month sampling period when additional 
samples and increased sampling frequency will be employed. The additional measurements at 
these sites are listed in Table 11.1. The 3-month intensive sampling period will allow for the 
analysis of toxic compounds that are more labor intensive to collect. The schedule for the 
intensive period has been delayed due to road construction at the Livonia Near-Road site, but 
will run from May through July 2017.  
 
Table 11.1.  Types of Measurements, Duration and Purpose at Near-Road Sites 

Measurement Duration Purpose 
Hourly Black Carbon (BC1) 2 years Characterize diesel PM 
Hourly BTEX 2 years Characterize benzene and mobile source indicators 
Hourly PM 2 years Characterize hourly particulate matter 
Hourly NO/NO2/NOx 2 years Mandated near-road measurement 
Hourly CO 2 years Mandated near-road measurement 
Hourly Ozone 2 years Help differentiate NOx and NO2 concentrations 

Hourly UFP2 6-12 
months 

Determine Ultra Fine Particulate Matter (UFP) levels, which 
have acute and likely chronic health affects 

Hourly PM10 toxic metals  1 month 
Use high–time-resolution measurements to apportion 
roadway influence, upwind versus downwind, and 
variations with traffic 

Every other day 24-hour 
TSP toxic metals 3 months Obtain full suite of toxics metals, for comparison among 

near-road and urban sites, apportion roadway influence 
Every other day 24-hour 
carbonyls  3 months Obtain toxics formaldehyde, acetaldehyde, acrolein to best 

determine risk from these air toxics 
Meteorology 2 years Provide capability to differentiate upwind from downwind  

Traffic counts 2 years Provide data on traffic patterns to link traffic mix and speed 
to air toxics concentrations 

1 BC is a marker for diesel particulate matter (DPM), which the USEPA has concluded ranks with the other substances that 
the national-scale assessment suggests pose the greatest relative risk; see 
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=29060 
2 Mobile sources are a key source of exposure to ambient UFP emissions. Epidemiological studies have so far been 
inconclusive regarding UFP toxicity, but more data are needed, as discussed in detail in Health Effects Institute 
Perspectives. 
3 Understanding the Health Effects of Ambient Ultrafine Particles is available at: 
https://www.healtheffects.org/system/files/Perspectives3.pdf 

Community Monitoring Project: The second special purpose monitoring project resulted from 
a request from community members in the Detroit 48217 ZIP code for an air monitoring station 
in their neighborhood. The 48217 community has many industrial sources located in and around 
it. The DEQ has agreed to place an air monitoring station in their community for a 1-year study. 
The monitor site, known as “NMH 48217,” is located at New Mount Herman Church at 
3225 South Deacon Street in Detroit. The site monitors for SO2, PM2.5, VOCs, PAHs, TSP 
metals, hydrochloric acid, sulfuric acid, and hydrogen cyanide. Sampling started in August 2016 
for some instruments, with all instruments being online by the end of September 2016. The data 

https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=29060
https://www.healtheffects.org/system/files/Perspectives3.pdf
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will be analyzed at the end of the 1-year study, and a determination will be made whether to 
shut down all or some of the parameters that are being collected at this site. Figure 11.1 shows 
the 1-hour maximum SO2 per day and Figure 11.2 shows the daily PM2.5 concentrations. See 
Appendix B-1 for a summary of the other air pollutants sampled at this site. 
 
Figure 11.1.  1-Hour Maximum SO2 Concentrations per Day at NMH 48217 

 
 
 
Figure 11.2.  Daily PM2.5 Concentrations at NMH 48217 
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Appendix A: Criteria Pollutant Summary for 2016 
 
 
Appendix A utilizes the USEPA’s 2016 Air Quality System (AQS) Quick Look Report Data to 
present a summary of ambient air quality data collected for the criteria pollutants at monitoring 
locations throughout Michigan. Concentrations of non-gaseous pollutants are generally given in 
µg/m3 and in ppm for gaseous pollutants. The following define some of the terms listed in the 
Appendix A reports.  
 

Site I.D.: The AQS site ID is the USEPA’s code number for these sites.  
 
POC: The Parameter Occurrence Code or POC is used to 

assist in distinguishing different uses of monitors, i.e., 
under Pb, NO2, and SO2, POC #1-5 are used to help 
differentiate between individual monitors. For PM, the 
POC numbers are used more for the type of 
monitoring, such as:   

 
 1 - FRM;  
 2 - co-located FRM;  
 3 - TEOM hourly PM10 and PM2.5 measurements; 

and  
 5 - PM2.5 speciation monitors (shown at right is a 

Met One SASS – speciation air sampling 
system).   

 
# OBS: For Pb, TSP, PM2.5, and PM10, the # OBS (number of observations) refers to 

the number of valid 24-hour values gathered.   
 

For continuous monitors (CO, NO2, O3, PM2.5 TEOM, and SO2), # OBS refers to 
the total valid hourly averages obtained from the analyzer.   

 
Values: The value is listed for each criteria pollutant per its NAAQS (primary and 

secondary). The number of exceedances per site for the primary and 
secondary standards utilize running averages for continuous monitors (except 
for O3) and does not include averages considered invalid due to limited 
sampling times. For example, a particulate-mean based only on six months 
could not be considered as violating the annual standard. As noted, each site is 
allowed one short-term standard exceedance before a violation is determined. 

 
>: The “greater than” symbol (>) heads the column reporting values or observations 

above the corresponding primary or secondary standards.   
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CRITERIA POLLUTANT SUMMARY FOR 2016 
 

CO Measured in ppm 
 

Site ID POC City County Year # OBS 1-hr Highest 
Value 

1-hr 2nd 
Highest Value 

1-hr OBS 
> 35 

8-hr Highest 
Value 

8-hr 2nd Highest 
Value 

8-hr 
OBS > 9 

260810020 1 Grand Rapids-Monroe Kent 2016 7625 1.5 1.4 0 0.9 0.9 0 
261630001 1 Allen Park Wayne 2016 8153 1.9 1.6 0 1.4 1.1 0 
261630093 1 Eliza Howell-Roadway Wayne 2016 8021 2.2 2.2 0 2.0 1.5 0 

261630094 1 Eliza Howell-
Downwind Wayne 2016 8381 2.2 2.1 0 2.0 1.5 0 

261630095 1 Livonia-Roadway Wayne 2016 8380 1.7 1.5 0 1.3 1.3 0 
 

Pb (24-Hour) Measured in µg/m3 
 

Site ID POC City County Year # OBS Highest rolling 3- 
month Arith Mean 

Highest 
Value (24-hr) 

2nd Highest 
Value 
(24-hr) 

260670002 1 Belding-Reed St. Ionia 2016 61 0.02 0.167 0.117 
260670003 1 Belding-Merrick St. Ionia 2016 61 0.01 0.099 0.082 
260810020 1 Grand Rapids-Monroe Kent 2016 61 0.00 0.010 0.008 
261470031 1 Port Huron-Rural St. St. Clair 2016 60 0.07 0.237 0.129 
261630001 1 Allen Park Wayne 2016 57 0.01 0.018 0.009 
261630033 1 Dearborn Wayne 2016 58 0.01 0.034 0.031 
261630097 1 NMH 48217* Wayne 2016 20 0.01 0.008 0.007 

*Indicates the site is part of a one-year special study 
 

NO2 Measured in ppb 
 

Site ID POC City County Year # OBS 1-Hr Highest Value 1-Hr 2nd 
Highest Value 

98th Percentile 
1-hr Annual Arith Mean 

260650012 1 Lansing Ingham 2016 6895 53.0 45.0 38.0 6.60 
261130001 1 Houghton Lake Missaukee 2016 8295 15.0 12.0 9.0 1.69 
261630019 2 Detroit-E. 7 Mile Wayne 2016 8368 55.2 54.0 42.3 10.20 
261630093 1 Eliza Howell-Roadway Wayne 2016 8179 47.0 47.0 44.0 16.29 
261630094 1 Eliza Howell Downwind Wayne 2016 8448 62.0 61.0 40.4 11.24 
261630095 1 Livonia–Roadway Wayne 2016 8095 51.0 49.0 41.0 9.43 

 
NOY Measured in ppb 

 

Site ID POC City County Year # OBS 1-Hr Highest Value 1-Hr 2nd Highest Value Annual Arith Mean 

260810020 1 Grand Rapids-Monroe Kent 2016 7407 200.7 179.8 13.48 
261630001 1 Allen Park Wayne 2016 8215 204.7 203.1 17.20 

 
 

O3 (1-Hour) Measured in ppm 
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Site ID POC City County Year Num 
Meas 

Num 
Req 

Highest 
Value 

2nd 

Highest 
Value 

3rd 

Highest 
Value 

4th 

Highest 
Value 

Day Max 
>/= 0.125 
Measured 

Values >/= 
0.125 

Estimated 

Missed Days 
< 0.125 

Standard 
260050003 1 Holland Allegan 2016 181 183 0.97 0.089 0.082 0.080 0 0 0 
260190003 1 Benzonia Benzie 2016 168 183 0.084 0.082 0.080 0.079 0 0 3 
260210014 1 Coloma Berrien 2016 182 183 0.093 0.090 0.086 0.084 0 0 1 
260270003 2 Cassopolis Cass 2016 183 183 0.087 0.082 0.082 0.081 0 0 0 
260330901 1 Sault Ste. Marie Chippewa 2016 170 183 0.079 0.076 0.073 0.068 0 0 0 
260370001 2 Rose Lake Clinton 2016 181 183 0.083 0.081 0.080 0.079 0 0 0 
260490021 1 Flint Genesee 2016 182 183 0.085 0.084 0.080 0.079 0 0 1 
260492001 1 Otisville Genesee 2016 183 183 0.093 0.083 0.082 0.080 0 0 0 
260630007 1 Harbor Beach Huron 2016 183 183 0.086 0.086 0.081 0.080 0 0 0 
260650012 2 Lansing Ingham 2016 171 183 0.083 0.081 0.079 0.077 0 0 2 
260770008 1 Kalamazoo Kalamazoo 2016 180 183 0.080 0.078 0.078 0.078 0 0 0 
260810020 1 Grand Rapids-Monroe Kent 2016 183 183 0.087 0.085 0.083 0.078 0 0 0 
260810022 1 Evans Kent 2016 181 183 0.084 0.080 0.080 0.078 0 0 0 
260910007 1 Tecumseh Lenawee 2016 183 183 0.078 0.078 0.077 0.076 0 0 0 
260990009 1 New Haven Macomb 2016 183 183 0.094 0.092 0.090 0.087 0 0 0 
260991003 1 Warren Macomb 2016 183 183 0.084 0.080 0.080 0.078 0 0 0 
261010922 1 Manistee Manistee 2016 183 183 0.092 0.079 0.076 0.075 0 0 0 
261050007 1 Scottville Mason 2016 181 183 0.095 0.094 0.084 0.081 0 0 0 
261130001 1 Houghton Lake Missaukee 2016 182 183 0.080 0.078 0.077 0.077 0 0 1 
261210039 1 Muskegon Muskegon 2016 178 183 0.108 0.099 0.089 0.081 0 0 3 
261250001 2 Oak Park Oakland 2016 183 183 0.087 0.083 0.082 0.081 0 0 0 
261390005 1 Jenison Ottawa 2016 168 183 0.087 0.086 0.083 0.079 0 0 0 
261470005 1 Port Huron St .Clair 2016 183 183 0.088 0.084 0.082 0.081 0 0 0 
261530001 1 Seney Schoolcraft 2016 183 183 0.090 0.086 0.080 0.080 0 0 0 
261610008 1 Ypsilanti Washtenaw 2016 181 183 0.081 0.079 0.077 0.077 0 0 2 
261630001 2 Allen Park Wayne 2016 183 183 0.086 0.082 0.080 0.078 0 0 0 
261630019 2 Detroit-E. 7 Mile Wayne 2016 176 183 0.084 0.083 0.083 0.082 0 0 2 
261630093 1 Eliza Howell-Roadway* Wayne 2016 180 183 0.072 0.072 0.068 0.068 0 0 0 
261630094 1 Eliza Howell-Downwind* Wayne 2016 182 182 0.079 0.078 0.078 0.078 0 0 1 

* Indicates sampling is part of a two-year special study. 
O3 (8-Hour) Measured in ppm 

 

Site ID POC City County Year % OBS Valid Days 
Measured 

Highest 
Value 

2nd Highest 
Value 

3rd Highest 
Value 

4th Highest 
Value 

Day Max > 
0.070 

260050003 1 Holland Allegan 2016 97 178 0.085 0.079 0.076 0.076 9 
260190003 1 Benzonia Benzie 2016 92 169 0.083 0.075 0.074 0.072 6 
260210014 1 Coloma Berrien 2016 98 179 0.082 0.079 0.079 0.078 11 
260270003 2 Cassopolis Cass 2016 99 182 0.079 0.078 0.078 0.077 9 
260330901 1 Sault Ste. Marie Chippewa 2016 92 168 0.071 0.065 0.064 0.062 1 
260370001 2 Rose Lake Clinton 2016 98 179 0.077 0.076 0.074 0.073 7 
260490021 1 Flint Genesee 2016 98 180 0.079 0.076 0.076 0.072 7 
260492001 1 Otisville Genesee 2016 99 182 0.079 0.077 0.075 0.073 6 
                                                  O3 (8-Hour) Measured in ppm (continued) 
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Site ID POC City County Year % OBS Valid Days 
Measured 

Highest 
Value 

2nd Highest 
Value 

3rd Highest 
Value 

4th Highest 
Value 

Day Max > 
0.070 

260630007 1 Harbor Beach Huron 2016 99 182 0.076 0.074 0.072 0.072 5 
260650012 2 Lansing Ingham 2016 93 171 0.078 0.078 0.075 0.073 6 
260770008 1 Kalamazoo Kalamazoo 2016 98 179 0.076 0.075 0.074 0.074 8 
260810020 1 Grand Rapids Kent 2016 100 183 0.079 0.076 0.075 0.075 8 
260810022 1 Evans Kent 2016 98 180 0.079 0.074 0.074 0.072 5 
260910007 1 Tecumseh Lenawee 2016 98 180 0.076 0.074 0.069 0.069 2 
260990009 1 New Haven Macomb 2016 99 182 0.084 0.078 0.076 0.075 6 
260991003 1 Warren Macomb 2016 99 182 0.079 0.076 0.072 0.071 4 
261010922 1 Manistee Manistee 2016 98 180 0.080 0.071 0.070 0.070 2 
261050007 1 Scottville Mason 2016 98 179 0.079 0.075 0.074 0.074 6 
261130001 1 Houghton Lake Missaukee 2016 99 182 0.075 0.075 0.075 0.074 6 
261210039 1 Muskegon Muskegon 2016 97 177 0.089 0.087 0.079 0.076 7 
261250001 2 Oak Park Oakland 2016 99 178 0.078 0.076 0.075 0.075 6 
261390005 1 Jenison Ottawa 2016 89 163 0.080 0.075 0.075 0.074 7 
261470005 1 Port Huron St .Clair 2016 99 181 0.082 0.077 0.077 0.073 4 
261530001 1 Seney Schoolcraft 2016 99 182 0.084 0.077 0.076 0.075 8 
261610008 1 Ypsilanti Washtenaw 2016 98 180 0.072 0.071 0.071 0.069 3 
261630001 2 Allen Park Wayne 2016 99 182 0.078 0.074 0.074 0.070 3 
261630019 2 Detroit-E. 7 Mile Wayne 2016 95 174 0.080 0.075 0.074 0.074 8 
261630093 1 Eliza Howell-Roadway* Wayne 2016 98 179 0.066 0.061 0.059 0.058 0 
261630094 1 Eliza Howell-Downwind* Wayne 2016 99 181 0.075 0.073 0.071 0.070 3 
* Indicates sampling is part of a two-year special study. 

PM2.5 (24-Hour) Measured in µg/m3 at Local Conditions 
 

Site ID POC Monitor City County Year # OBS Highest 
Value 

2nd Highest 
Value 

3rd Highest 
Value 

4th Highest 
Value 98% Wtd. Arith. 

Mean 
260050003 1 FRM Holland Allegan 2016 119 26.6 18.8 17.2 17.1 17.2 6.99 
260170014 1 FRM Bay City Bay 2016 120 26.5 19.7 19.6 17.0 19.6 6.84 
260210014 1 FRM Coloma Berrien 2016 121 29.1 18.8 17.2 16.7 17.2 7.35 
260330901 1 FRM Sault Ste. Marie Chippewa 2016 72 12.7 11.3 11.2 10.0 11.3 5.04* 
260330901 2 FRM Sault Ste. Marie Chippewa 2016 38 10.8 10.0 8.2 8.2 10.8 5.03* 
260490021 1 FRM Flint Genesee 2016 119 24.3 21.8 18.8 17.9 18.8 7.18 
260650012 1 FRM Lansing Ingham 2016 117 19.6 19.2 18.0 17.0 18.0 7.31 
260770008 1 FRM Kalamazoo Kalamazoo 2016 116 20.4 20.3 20.1 20.0 20.1 8.09 
260770008 2 FRM Kalamazoo Kalamazoo 2016 61 20.8 20.2 18.9 15.8 20.2 8.25 
260810007 1 FRM Grand Rapids-Wealthy Kent 2016 121 25.6 23.1 22.7 22.6 22.7 8.79 
260810020 1 FRM Grand Rapids-Monroe Kent 2016 118 26.9 22.3 19.5 18.6 19.5 8.16 
260810020 2 FRM Grand Rapids-Monroe Kent 2016 61 21.3 19.5 18.4 17.4 19.5 8.48 
260910007 1 FRM Tecumseh Lenawee 2016 112 21.6 19.1 15.1 15.1 15.1 7.46 
260990009 1 FRM New Haven Macomb 2016 121 22.0 21.3 20.1 17.2 20.1 7.51 

*Indicates the mean does not satisfy summary criteria        
 
 

PM2.5 (24-Hour) Measured in µg/m3 at Local Conditions (continued) 
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Site ID POC Monitor City County Year # OBS Highest 
Value 

2nd Highest 
Value 

3rd Highest 
Value 

4th Highest 
Value 98% Wtd. Arith. 

Mean 
261010922 1 FRM Manistee Manistee 2016 112 18.5 13.9 12.6 12.3 12.6 5.50 
261130001 1 FRM Houghton Lake Missaukee 2016 118 16.1 15.5 12.4 12.3 12.4 4.87 
261150006 1 FRM Sterling State Park Monroe 2016 120 20.4 20.2 18.3 17.4 18.3 7.75 
261250001 1 FRM Oak Park Oakland 2016 119 24.2 20.6 19.8 19.6 19.8 7.87 
261470005 1 FRM Port Huron St. Clair 2016 121 21.9 21.0 19.7 16.7 19.1 7.77 
261610008 1 FRM Ypsilanti Washtenaw 2016 119 21.8 18.6 17.6 16.2 17.6 7.84 
261610008 2 FRM Ypsilanti Washtenaw 2016 61 20.8 17.4 16.6 16.3 17.4 8.06 
261630001 1 FRM Allen Park Wayne 2016 356 25.8 23.7 22.9 22.3 20.3 8.72 
261630015 1 FRM Detroit-W. Fort St. Wayne 2016 121 26.3 26.2 25.6 24.1 25.6 11.32 
261630016 1 FRM Detroit-Linwood Wayne 2016 120 24.8 23.3 22.5 19.5 22.5 8.94 
261630019 1 FRM Detroit-E. 7 Mile Wayne 2016 118 22.0 20.9 19.5 19.0 19.5 8.11 
261630025 1 FRM Livonia Wayne 2016 118 22.1 20.5 19.9 17.2 19.9 8.16 
261630033 1 FRM Dearborn Wayne 2016 121 28.8 26.8 25.8 24.6 25.8 10.67 
261630033 2 FRM Dearborn Wayne 2016 60 27.1 24.7 19.9 19.8 24.7 10.52 
261630036 1 FRM Wyandotte Wayne 2016 116 19.8 19.3 18.8 18.3 18.8 7.70 
261630039 1 FRM Detroit-W. Lafayette Wayne 2016 337 22.2 21.9 21.8 21.6 20.5 8.38 
261630095 1 FRM Livonia-Roadway Wayne 2016 121 23.8 22.3 21.4 20.0 21.4 8.53 

 
PM2.5 TEOM (1-Hour) Measured in µg/m3  

 

Site ID POC Monitor City County Year # OBS Highest 
Value 

2nd Highest 
Value 

3rd Highest 
Value 

4th Highest 
Value 

Wtd. Arith. 
Mean 

260170014 3 TEOM Bay City Bay 2016 8378 41.0 38.0 38.0 37.0 7.28 
260330901 3 BAM Sault Ste. Marie Chippewa 2016 8975 81.8 57.3 39.4 39.3 7.09* 
260490021 3 TEOM Flint Genesee 2016 8533 58.0 53.0 51.0 40.0 7.59 
260650012 3 TEOM Lansing Ingham 2016 8138 78.0 65.0 65.0 60.0 8.26 
260770008 3 TEOM Kalamazoo Kalamazoo 2016 8600 57.0 53.0 47.0 47.0 8.04 
260810020 3 TEOM Grand Rapids-Monroe Kent 2016 8623 131.0 109.0 80.0 65.0 8.53 
260910007 3 TEOM Tecumseh Lenawee 2016 8462 70.0 52.0 46.0 46.0 7.77 
261130001 3 TEOM Houghton Lake Missaukee 2016 8629 75.0 40.0 28.0 28.0 6.06 
261470005 3 TEOM Port Huron St. Clair 2016 8655 53.0 48.0 48.0 46.0 7.91 
261530001 3 TEOM Seney Schoolcraft 2016 8201 29.0 27.0 26.0 23.0 5.25 
261610008 3 TEOM Ypsilanti Washtenaw 2016 7827 96.0 79.0 55.0 51.0 8.03 
261630001 3 TEOM Allen Park Wayne 2016 8218 115.0 104.0 100.0 91.0 9.38 
261630033 3 TEOM Dearborn Wayne 2016 7073 80.0 77.0 64.0 63.0 10.07 
261630039 3 TEOM Detroit–W. Lafayette Wayne 2016 7884 150.0 134.0 114.0 97.0 9.86 
261630093 3 BAM Eliza Howell-Roadway** Wayne 2016 5009 97.3 94.1 72.1 67.2 12.22* 
261630098 3 BAM Eliza Howell–Downwind** Wayne 2016 2502 127.1 61.5 43.7 42.8 7.84* 
261630097 3 TEOM NMH 48217*** Wayne 2016 2856 66.6 42.1 42.1 39.7 8.88* 

*Indicates the mean does not satisfy summary criteria, less than one year of data  
**Indicates sampling is part of a 2-year special study 
***Indicates the site is part of a 1-year special study 
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PM10 (24-Hour) Measured in µg/m3 
 

Site ID POC Monit
or City County Year # OBS # Req. 

Valid 
Days % OBS Highest 

Value 
2nd 

Highest 
Value 

3rd 
Highest 
Value 

4th Highest 
Value 

Wtd Arith 
Mean 

260810020 1 GRAV Grand Rapids-Monroe Kent 2016 56 61 56 92 68 56 38 34 15.6 
261630001 1 GRAV Allen Park Wayne 2016 59 61 58 95 61 48 37 33 19.0 
261630005 1 GRAV River Rouge Wayne 2016 59 61 59 97 63 53 41 36 21.0 
261630015 1 GRAV Detroit-W. Fort St. Wayne 2016 61 61 60 98 96 92 74 53 27.9 
261630033 1 GRAV Dearborn Wayne 2016 61 61 60 98 81 58 58 56 27.5 
261630033 9 GRAV Dearborn Wayne 2016 30 31 29 94 81 58 45 44 27.9 

 
PM10 TEOM (1-Hour) Measured in µg/m3 

 

Site ID POC Monitor City County Year # OBS Highest Value 2nd Highest Value 3rd Highest Value 4th Highest Value Wtd. Arith. Mean 
261630033 3 TEOM Dearborn Wayne 2016 8720 288 268 249 213 21.8 

 
SO2 Measured in ppb 

 

Site ID POC City County Year # OBS 
1-hr 

Highest 
Value 

1-hr 2nd 
Highest 
Value 

99th 
%ile 
1-hr 

24-hr 
Highest 
Value 

24-hr 2nd 
Highest 
Value 

OBS 
>0.5 

Arith 
Mean 

260650012 1 Lansing Ingham 2016 8187 126.8 11.1 9.8 7.4 4.0 0 0.87 
260810020 2 Grand Rapids-Monroe Kent 2016 8137 6.8 6.4 5.8 1.8 1.8 0 0.45 
261150006 1 Sterling State Park Monroe 2016 8378 26.0 23.1 13.6 8.0 4.2 0 0.83 
261390011 1 West Olive Ottawa 2016 8352 40.8 26.1 20.0 7.7 5.6 0 0.41 
261470005 1 Port Huron St. Clair 2016 8260 67.7 60.0 51.8 15.5 12.7 0 1.21 
261630001 1 Allen Park Wayne 2016 8288 45.6 36.8 25.5 10.0 5.0 0 0.78 
261630015 1 Detroit-W. Fort St. Wayne 2016 8334 77.1 73.2 58.5 35.2 17.2 0 1.52 
261630097 1 NMH 48217** Wayne 2016 2788 23.1 17.9 17.9 5.7 3.8 0 0.64* 

*Indicates the mean does not satisfy summary criteria, less than 1 year of data 
**Indicates the site is part of a 1-year special study 
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Appendix B:  2016 Air Toxics Monitoring Summary for Metals, 
VOCs, Carbonyl Compounds, PAHs, Hexavalent Chromium & 

Speciated PM2.5 
 

Appendix B provides summary statistics of ambient air concentrations of various substances 
monitored in Michigan during 2016. At each monitoring site, air samples were taken over a 24-hour 
period (midnight to midnight). These air samples represent the average air concentration during that 
24-hour period. The frequency of air samples collected is typically done once every 6 or 12 days. 
Sometimes the sampled air concentration is lower than the laboratory’s analytical method detection 
level (MDL). When the concentration is lower than the MDL, two options are used to estimate the air 
concentration. The calculation of the minimum average (“Average (ND=0)”) uses 0.0 µg/m³ for a 
value less than the MDL. In the calculation of the maximum average (“Average (ND=MDL/2)”) the 
MDL divided by 2 (i.e., ½ the MDL) is substituted for air concentrations less than the MDL.   
 
Table B shows the monitoring stations and what types of air toxics were monitored at each station in 
2016. The following terms and acronyms are used in Appendix B-1 and B-2 data tables: 

• Num Obs:  Number of Observations (number of daily air samples taken during the year) 
• Obs>MDL:  Number of daily samples above the MDL 
• Average (ND=0):  average air concentration in 2016, assuming daily samples below MDL 

were equal to 0.0 µg/m³. 
• Average (ND=MDL/2):  average air concentration in 2016, assuming daily samples below 

MDL were equal to one half the MDL.  
• MDL:  Analytical MDL in units of µg/m³ 
• Max1:  Highest daily air concentration during 2016 
• Max2:  Second highest daily air concentration during 2016 
• Max3:  Third highest daily air concentration during 2016 
• µg/m³:  Micrograms per cubic meter (1,000,000 µg = 1 g) 

 
 

SITE NAME VOC  Carbonyl  
 

PAHs 
Metals 

TSP  
Metals 
PM10  

Speciated 
PM2.5 

Allen Park    x x x 
Dearborn  x x x x x x 
Detroit-W. Fort St.  x x  x Mn x 
Detroit-W. Jefferson     x   
Grand Rapids-Monroe    x  x 
Belding-Merrick St.    x   
Belding-Reed St.    x   
NMH 48217 x  x x   
Port Huron-Rural St.    x   
River Rouge   x  x Mn  
Tecumseh       x 

VOC = volatile organic compound; PAHs = polycyclic aromatic hydrocarbon; TSP = total suspended particulate; 
PM10 = particulate matter with aerodynamic diameter less than 10 µm; Mn = manganese  
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APPENDIX B-1 
 

 
 
 

 
 
 

Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

Arsenic (Tsp) Stp 57 57 0.00177 0.00177 8.65E-06 0.00791 0.00602 0.00587
Arsenic Pm10 Stp 60 59 0.0013 0.0013 1.00E-05 0.00565 0.00381 0.00327
Cadmium (Tsp) Stp 57 57 0.000229 0.000229 8.65E-06 0.002 0.00106 0.00037
Cadmium Pm10 Stp 60 60 0.00032 0.00032 1.00E-05 0.00233 0.0015 0.00123
Lead (Tsp) Lc Frm/Fem 57 57 0.00498 0.00498 0 0.0185 0.00936 0.00922
Lead Pm10 Lc 58 58 0.00316 0.00316 0 0.0168 0.00682 0.00676
Manganese (Tsp) Stp 57 57 0.0254 0.0254 5.84E-05 0.09 0.0625 0.0597
Manganese Pm10 Stp 60 60 0.00982 0.00982 7.13E-05 0.0406 0.0296 0.0241
Nickel (Tsp) Stp 57 57 0.00146 0.00146 5.58E-05 0.00406 0.00289 0.00266
Nickel Pm10 Stp 60 60 0.000891 0.000891 6.83E-05 0.00349 0.00264 0.00181

Allen Park (261630001) Concentrations in micrograms per cubic meter (µg/m3)

Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

1,1,2,2-
Tetrachloroethane 60 0 0 0.103 0.206 0 0 0
1,1,2-Trichloroethane 60 0 0 0.0546 0.109 0 0 0
1,1-Dichloroethane 60 0 0 0.0243 0.0486 0 0 0
1,1-Dichloroethylene 60 0 0 0.0456 0.0912 0 0 0
1,2,4-Trichlorobenzene 60 0 0 0.13 0.26 0 0 0
1,2,4-Trimethylbenzene 60 60 0.596 0.596 0.118 1.74 1.61 1.56
1,2-Dichlorobenzene 60 0 0 0.0812 0.162 0 0 0
1,2-Dichloropropane 60 0 0 0.0439 0.0878 0 0 0
1,3,5-Trimethylbenzene 60 60 0.186 0.186 0.118 0.541 0.526 0.511
1,3-Butadiene 60 59 0.0822 0.0827 0.0575 0.327 0.241 0.17
1,3-Dichlorobenzene 60 0 0 0.0721 0.144 0 0 0
1,4-Dichlorobenzene 60 9 0.0129 0.0717 0.138 0.253 0.126 0.0902
2,5-
Dimethylbenzaldehyde 67 0 0 0.00822 0.0164 0 0 0
Acenaphthene (Tsp) Stp 67 67 0.0103 0.0103 0.0002 0.05 0.0413 0.039
Acenaphthylene (Tsp) 
Stp 67 60 0.000459 0.00046 1.50E-05 0.0023 0.00129 0.0012
Acetaldehyde 67 67 1.92 1.92 0.0106 4.78 3.28 3.1
Acetone 67 67 3.01 3.01 0.122 9.59 6.05 5.91
Acetonitrile 60 60 1.29 1.29 0.0856 4.13 3.04 2.28
Acetylene 60 60 1.02 1.02 0.0309 3.28 2.86 2.4
Acrylonitrile 60 0 0 0.0326 0.0651 0 0 0
Anthracene (Tsp) Stp 67 67 0.000579 0.000579 7.61E-05 0.00187 0.00184 0.00159
Arsenic (Tsp) Stp 85 85 0.00192 0.00192 8.67E-06 0.00596 0.00573 0.00505
Arsenic Pm10 Stp 91 91 0.00164 0.00164 9.93E-06 0.00604 0.00568 0.00472
Barium (Tsp) Stp 85 85 0.0497 0.0497 0.000344 0.124 0.119 0.119
Barium Pm10 Stp 91 91 0.0144 0.0144 0.000422 0.0925 0.0631 0.0479

Dearborn (261630033) Concentrations in micrograms per cubic meter (µg/m3)
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Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

Benzaldehyde 67 67 0.205 0.205 0.0173 0.43 0.421 0.421
Benzene 60 60 0.682 0.682 0.0671 1.84 1.55 1.38
Benzo[A]Anthracene 
(Tsp) Stp 67 67 0.000177 0.000177 6.01E-05 0.0012 0.000772 0.000566
Benzo[A]Pyrene (Tsp) 
Stp 67 67 0.000164 0.000164 6.31E-05 0.000836 0.000599 0.000482
Benzo[B]Fluoranthene 
(Tsp) Stp 67 67 0.000411 0.000411 7.41E-05 0.00199 0.00145 0.00119
Benzo[G,H,I]Perylene 
(Tsp) Stp 67 67 0.000214 0.000214 4.21E-05 0.000708 0.00069 0.000534
Benzo[K]Fluoranthene 
(Tsp) Stp 67 41 8.23E-05 9.38E-05 5.91E-05 0.000489 0.000406 0.000291
Beryllium (Tsp) Stp 85 85 9.22E-05 9.22E-05 5.78E-06 3.70E-04 3.70E-04 3.60E-04
Beryllium Pm10 Stp 91 65 2.05E-05 2.15E-05 6.97E-06 0.00014 0.00013 0.00009
Bromochloromethane 60 20 0.1 0.123 0.0688 0.466 0.445 0.434
Bromodichloromethane 60 1 0.000893 0.0635 0.127 0.0536 0 0
Bromoform 60 0 0 0.124 0.248 0 0 0
Bromomethane 60 60 0.0618 0.0618 9.71E-02 0.0893 0.0854 0.0816
Butyraldehyde 67 67 0.483 0.483 1.73E-02 1.94 1.32 1.26
Cadmium (Tsp) Stp 85 85 0.000413 0.000413 8.67E-06 0.00164 0.00136 0.0012
Cadmium Pm10 Stp 91 91 0.000329 0.000329 9.93E-06 0.00181 0.00125 0.00118
Carbon Disulf ide 60 60 0.138 0.138 0.0623 0.595 0.514 0.433
Carbon Tetrachloride 60 60 0.659 0.659 0.101 0.856 0.805 0.786
Chlorobenzene 60 1 0.00046 0.0457 0.0921 0.0276 0 0
Chloroethane 60 50 0.0708 0.0771 0.0765 0.193 0.19 0.187
Chloroform 60 60 0.333 0.333 0.0586 0.596 0.522 0.522
Chloromethane 60 60 1.24 1.24 0.0702 1.65 1.54 1.48
Chloroprene 60 0 0 0.0181 3.62E-02 0 0 0
Chromium (Tsp) Stp 85 85 0.00713 0.00713 0.000138 0.022 0.0206 0.0204
Chromium Pm10 Stp 91 91 0.00975 0.00975 1.68E-04 0.0397 0.039 0.0386
Chrysene (Tsp) Stp 67 67 0.000459 0.000459 7.41E-05 0.00183 0.00145 0.00131
Cis-1,2-Dichloroethene 60 0 0 0.0278 0.0555 0 0 0
Cis-1,3-Dichloropropene 60 0 0 0.0454 0.0908 0 0 0
Cobalt (Tsp) Stp 85 85 2.89E-04 2.89E-04 2.02E-05 7.10E-04 6.80E-04 6.40E-04
Cobalt Pm10 Stp 91 91 0.000133 0.000133 2.99E-05 0.00048 0.00045 0.00036
Copper (Tsp) Stp 85 85 0.0241 0.0241 0.00023 0.0694 0.0656 0.06
Copper Pm10 Stp 91 91 0.0298 0.0298 0.000281 0.0886 0.0808 0.0808
Crotonaldehyde 67 0 0 0 0 0 0 0
Dibenzo[A,H]Anthracene 
(Tsp) Stp 67 66 3.76E-05 3.77E-05 0.000017 0.000157 0.000137 0.000129
Dibromochloromethane 60 2 0.00128 0.0877 0.179 0.0511 0.0256 0
Dichlorodif luoromethane 60 60 2.73 2.73 0.0989 3.3 3.13 3.13
Dichloromethane 60 60 2.34 2.34 0.0729 8.65 6.57 5.66
Ethyl Acrylate 60 0 0 0.0553 0.111 0 0 0
Ethylbenzene 60 60 0.355 0.355 0.0825 3.07 0.803 0.786
Ethylene Dibromide 60 0 0 0.0807 0.161 0 0 0
Ethylene Dichloride 60 54 0.0602 0.0628 0.0526 0.113 0.105 0.089

Dearborn (261630033) Concentrations in micrograms per cubic meter (µg/m3)
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Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

Fluoranthene (Tsp) Stp 67 67 0.00474 0.00474 0.000285 0.0226 0.0204 0.0193
Fluorene (Tsp) Stp 67 59 0.00952 0.00952 0.00048 0.0438 0.0381 0.0367
Formaldehyde 67 67 3.53 3.53 0.0118 9.06 7.79 7.75
Freon 114 60 60 0.189 0.189 0.217 0.426 0.412 0.412
Hexachlorobutadiene 60 2 0.0016 0.218 0.448 0.064 0.032 0
Hexanaldehyde 67 67 0.105 0.105 0.0201 0.266 0.25 0.238
Indeno[1,2,3-Cd]Pyrene 
(Tsp) Stp 67 67 0.000203 0.000203 4.51E-05 0.00071 0.000702 0.000571
Iron (Tsp) Stp 85 85 1.72 1.72 3.15E-03 5.47 5.33 4.91
Iron Pm10 Stp 91 91 0.724 0.724 0.00386 2.75 2.61 2.56
Isovaleraldehyde 67 0 0 0.00529 0.0106 0 0 0
Lead (Tsp) Lc Frm/Fem 86 85 0.01 0.01 0 0.0368 0.0342 0.0318
Lead Pm10 Lc 91 91 0.0075 0.0075 1.07E-05 0.0283 0.0265 0.0211
M/P Xylene 60 60 1.03 1.03 1.74E-01 9.81 2.48 2.31
Manganese (Tsp) Stp 85 85 0.107 0.107 5.78E-05 0.382 0.353 0.333
Manganese Pm10 Stp 91 91 0.0346 0.0346 6.97E-05 0.142 0.137 0.108
Methyl Chloroform 60 24 0.0103 0.0348 8.18E-02 0.0436 0.0382 0.0327
Methyl Ethyl Ketone 67 67 0.527 0.527 0.0144 1.75 0.959 0.932
Methyl Isobutyl Ketone 60 60 0.304 0.304 0.0901 0.57 0.57 0.549
Methyl Methacrylate 60 1 0.000818 0.0552 0.111 0.0491 0 0
Methyl Tert-Butyl Ether 60 2 0.00072 0.0164 0.0325 0.0216 0.0216 0
Molybdenum (Tsp) Stp 85 85 0.00104 0.00104 0.00001 0.00804 0.00781 0.00246
Molybdenum Pm10 Stp 91 91 0.000758 0.000758 1.06E-05 0.00748 0.00228 0.00223
Naphthalene (Tsp) Stp 67 67 0.11 0.11 0.00154 0.311 0.297 0.296
Nickel (Tsp) Stp 85 85 0.00266 0.00266 5.48E-05 0.015 0.0137 0.00643
Nickel Pm10 Stp 91 91 0.00156 0.00156 6.64E-05 0.0173 0.00531 0.0052
N-Octane 60 60 0.277 0.277 0.0841 0.678 0.608 0.589
O-Xylene 60 60 0.402 0.402 0.0869 2.79 1.04 0.947
Phenanthrene (Tsp) Stp 67 67 0.0184 0.0184 0.000165 0.0749 0.0732 0.0718
Propionaldehyde 67 67 0.346 0.346 0.00946 0.905 0.653 0.651
Propylene 60 60 0.634 0.634 0.093 2.08 2.07 1.32
Pyrene (Tsp) Stp 67 67 0.00209 0.00209 1.07E-04 0.00908 0.00576 0.00576
Styrene 60 60 2.74 2.74 8.95E-02 15 13.1 11.2
Tert-Butyl Ethyl Ether 60 0 0 0.0251 0.0502 0 0 0
Tetrachloroethylene 60 55 0.208 0.213 0.109 0.583 0.576 0.482
Tolualdehydes 61 61 0.145 0.145 0.038 0.354 0.295 0.29
Toluene 60 60 1.27 1.27 0.0641 4.56 4.3 3.73
Trans-1,2-
Dichloroethylene 60 1 0.000397 0.0238 0.0476 0.0238 0 0
Trans-1,3-
Dichloropropene 60 0 0 0.0613 0.123 0 0 0
Trichloroethylene 60 10 0.0113 0.0471 0.086 0.102 0.0967 0.0806
Trichlorofluoromethane 60 60 1.69 1.69 0.112 3.61 2.98 2.79
Valeraldehyde 67 67 0.0999 0.0999 0.014 0.254 0.24 0.226
Vanadium (Tsp) Stp 85 85 0.00401 0.00401 0.00002 0.0151 0.0138 0.0108
Vanadium Pm10 Stp 91 87 0.00154 0.00154 0.0000243 0.00584 0.00576 0.00483
Vinyl Chloride 60 16 0.0112 0.0412 0.0818 0.0613 0.0588 0.0537
Zinc (Tsp) Stp 85 85 0.186 0.186 0.00114 0.72 0.671 0.553
Zinc Pm10 Stp 91 91 0.103 0.103 0.00139 0.607 0.472 0.399

Dearborn (261630033) Concentrations in micrograms per cubic meter (µg/m3)
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Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

1,1,2,2-
Tetrachloroethane 31 0 0 0.16 0.32 0 0 0
1,1,2-Trichloroethane 31 0 0 0.0486 0.0972 0 0 0
1,1-Dichloroethane 31 0 0 0.085 0.17 0 0 0
1,1-Dichloroethylene 31 0 0 0.0761 0.152 0 0 0
1,2,4-Trichlorobenzene 31 1 1.9 2.57 1.38 59 0 0
1,2,4-Trimethylbenzene 31 8 3.02 3.13 0.304 89 1 0.98
1,2-Dichlorobenzene 31 1 0.21 0.387 0.366 6.5 0 0
1,2-Dichloropropane 31 0 0 0.55 1.1 0 0 0
1,3,5-Trimethylbenzene 31 1 0.839 0.955 0.24 26 0 0
1,3-Butadiene 31 0 0 0.06 0.12 0 0 0
1,3-Dichlorobenzene 31 1 0.135 0.271 0.281 4.2 0 0
1,4-Dichlorobenzene 31 1 0.206 0.391 0.382 6.4 0 0
2,2,4-Trimethylpentane 31 6 0.119 0.177 0.145 0.98 0.73 0.56
Acetaldehyde 31 31 1.93 1.93 0 4.55 4.04 3.27
Acetone 31 31 4.06 4.06 0 18.3 9.08 7.4
Acetonitrile 31 14 0.541 0.678 0.499 5.7 1.7 1.4
Acrylonitrile 31 1 0.03 0.413 0.79 0.93 0 0
Arsenic (Tsp) Stp 61 61 0.00186 0.00186 8.49E-06 0.00655 0.00394 0.00379
Benzaldehyde 31 30 0.143 0.143 0 0.412 0.334 0.273
Benzene 31 30 0.778 0.78 0.0946 2.2 1.4 1.3
Bromodichloromethane 31 0 0 0.075 0.15 0 0 0
Bromoform 31 0 0 0.173 0.346 0 0 0
Bromomethane 31 0 0 0.11 0.22 0 0 0
Cadmium (Tsp) Stp 61 61 0.000256 0.000256 8.49E-06 0.00171 0.00076 0.00075
Carbon Tetrachloride 31 6 0.0971 0.189 0.228 0.62 0.58 0.51
Chlorobenzene 31 1 0.0274 0.127 0.205 0.85 0 0
Chloroethane 31 1 0.00774 0.0658 0.12 0.24 0 0
Chloroform 31 30 0.674 0.676 0.12 1.2 0.93 0.92
Chloromethane 31 31 1.27 1.27 0.159 2.2 1.8 1.7
Chloroprene 31 0 0 0.055 0.11 0 0 0
Cis-1,2-Dichloroethene 31 0 0 0.0611 0.122 0 0 0
Cis-1,3-Dichloropropene 31 0 0 0.065 0.13 0 0 0
Crotonaldehyde 31 4 0.0064 0.0064 0 0.0668 0.0512 0.0409
Dibromochloromethane 31 0 0 0.146 0.292 0 0 0
Dichlorodif luoromethane 31 31 2.33 2.33 0.25 3 2.7 2.7
Dichloromethane 31 30 0.631 0.637 0.37 0.93 0.92 0.81
Ethylbenzene 31 6 0.155 0.272 0.29 1.2 1 0.77
Ethylene Dibromide 31 0 0 0.148 0.296 0 0 0
Ethylene Dichloride 31 0 0 0.0955 0.191 0 0 0
Formaldehyde 31 31 3.06 3.06 0 7.76 7.43 6.84
Freon 113 31 2 0.0332 0.136 0.22 0.52 0.51 0
Freon 114 31 0 0 0.171 0.343 0 0 0
Hexachlorobutadiene 31 1 0.839 1.27 0.891 26 0 0
Hexanaldehyde 31 22 0.0874 0.0874 0 0.37 0.216 0.195

Detroit-W. Fort St. (N. Delray-SWHS) (261630015) Concentrations in micrograms per cubic meter (µg/m3)
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Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

Arsenic (Tsp) Stp 60 60 0.00134 0.00134 8.58E-06 0.00538 0.00486 0.00469
Cadmium (Tsp) Stp 60 60 0.000354 0.000354 8.58E-06 0.00205 0.00182 0.00165
Lead (Tsp) Lc Frm/Fem 60 60 0.0267 0.0267 0 0.237 0.13 0.121
Manganese (Tsp) Stp 60 60 0.0107 0.0107 5.73E-05 0.0275 0.0266 0.025
Nickel (Tsp) Stp 60 60 0.00139 0.00139 5.38E-05 0.00303 0.00261 0.0023

Port Huron-Nat'l Guard Arm. (261470005), Speciated PM2.5 (µg/m3)

 

Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

M/P Xylene 31 15 0.83 1.02 0.731 3.8 3.6 2.5
Manganese (Tsp) Stp 61 61 0.0588 0.0588 5.67E-05 0.181 0.176 0.16
Manganese Pm10 Stp 59 59 0.0229 0.0229 7.08E-05 0.101 0.0865 0.0523
Methyl Chloroform 31 0 0 0.105 0.21 0 0 0
Methyl Ethyl Ketone 31 22 3.01 3.17 1.1 54 6.8 2.2
Methyl Isobutyl Ketone 31 8 11.1 11.4 0.858 330 4.2 3.4
Methyl Tert-Butyl Ether 31 0 0 0.095 0.19 0 0 0
N-Hexane 31 27 1.13 1.14 0.0861 6.7 4.2 3.6
Nickel (Tsp) Stp 61 61 0.00271 0.00271 5.38E-05 0.00673 0.00667 0.00556
O-Xylene 31 8 0.232 0.355 0.33 1.4 1.2 1.1
Propionaldehyde 31 31 0.358 0.358 0 0.868 0.726 0.643
Styrene 31 1 0.0645 0.434 0.764 2 0 0
Tetrachloroethylene 31 1 0.0271 0.139 0.23 0.84 0 0
Tolualdehydes 31 2 0.0032 0.0032 0 0.0565 0.0428 0
Toluene 31 30 1.54 1.55 0.44 4.8 4.4 3.5
Trans-1,2-
Dichloroethylene 31 0 0 0.0748 0.15 0 0 0
Trans-1,3-
Dichloropropene 31 0 0 0.0446 0.0893 0 0 0
Trichloroethylene 31 1 0.0194 0.0997 0.166 0.6 0 0
Trichlorofluoromethane 31 31 1.21 1.21 0.23 1.6 1.6 1.4
Valeraldehyde 31 31 0.217 0.217 0 0.715 0.509 0.439
Vinyl Chloride 31 0 0 0.065 0.13 0 0 0

Detroit-W. Fort St. (N. Delray-SWHS) (261630015) Concentrations in micrograms per cubic meter (µg/m3)

Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

Arsenic (Tsp) Stp 59 59 0.00199 0.00199 8.68E-06 0.00655 0.00574 0.00363
Cadmium (Tsp) Stp 59 59 0.000336 0.000336 8.68E-06 0.00125 0.00092 0.00092
Manganese (Tsp) Stp 59 59 0.118 0.118 5.86E-05 0.889 0.626 0.331
Nickel (Tsp) Stp 59 59 0.00289 0.00289 5.58E-05 0.0129 0.00951 0.0069

Detroit, W. Jefferson, South Delray (261630027) Concentrations in micrograms per cubic meter (µg/m3)



 

B7 

Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

Acetaldehyde 32 32 1.81 1.81 0 4.73 3.54 2.86
Acetone 32 32 2.94 2.94 0 7.91 6.07 4.95
Arsenic (Tsp) Stp 57 57 0.00169 0.00169 8.58E-06 0.00542 0.00408 0.00358
Benzaldehyde 32 32 0.166 0.166 0 0.313 0.301 0.289
Cadmium (Tsp) Stp 57 57 0.000415 0.000415 8.58E-06 0.00193 0.0014 0.00103
Crotonaldehyde 32 10 0.0201 0.0201 0 0.103 0.0959 0.0905
Formaldehyde 32 32 4.87 4.87 0 10.4 9.43 8.98
Hexanaldehyde 32 32 0.349 0.349 0.00E+00 0.816 0.764 0.699
Manganese (Tsp) Stp 57 57 0.0577 0.0577 5.74E-05 0.22 0.14 0.127
Manganese Pm10 Stp 58 58 0.0193 0.0193 7.19E-05 0.0928 0.0497 0.0457
Nickel (Tsp) Stp 57 57 0.00184 0.00184 5.44E-05 0.00455 0.00452 0.00387
Propionaldehyde 32 32 0.351 0.351 0 0.956 0.761 0.545
Tolualdehydes 32 2 0.00303 0.00303 0 0.0505 0.0463 0
Valeraldehyde 32 32 0.3 0.3 0 0.848 0.654 0.53

River Rouge (261630005) Concentrations in micrograms per cubic meter (µg/m3)

 
 
 
 

Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

Arsenic (Tsp) Stp 61 61 0.00128 0.00128 8.54E-06 0.00311 0.00284 0.00252
Cadmium (Tsp) Stp 61 61 0.000107 0.000107 8.54E-06 0.00035 0.00028 0.00025
Lead (Tsp) Lc Frm/Fem 61 61 0.00379 0.00379 0 0.0103 0.00827 0.00703
Manganese (Tsp) Stp 61 61 0.0122 0.0122 5.74E-05 0.0499 0.0384 0.0347
Nickel (Tsp) Stp 61 61 0.00136 0.00136 5.30E-05 0.00403 0.00318 0.00305

Grand Rapids-Monroe St. (260810020) Concentrations in micrograms per cubic meter (µg/m3)

 
 
 
 

Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

Arsenic (Tsp) Stp 61 61 0.00136 0.00136 8.51E-06 0.0117 0.00371 0.00341
Cadmium (Tsp) Stp 61 61 0.000141 0.000141 8.51E-06 0.00082 0.00066 0.00034
Lead (Tsp) Lc Frm/Fem 61 61 0.01 0.01 0 0.0992 0.0822 0.0251
Manganese (Tsp) Stp 61 61 0.00755 0.00755 5.69E-05 0.0338 0.0267 0.0207
Nickel (Tsp) Stp 61 61 0.000818 0.000818 5.43E-05 0.00163 0.0016 0.00153

Belding-Merrick St. (260670003) Concentrations in micrograms per cubic meter (µg/m3)

 
 
 
 

Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

Arsenic (Tsp) Stp 61 61 0.000966 0.000966 8.48E-06 0.00324 0.00254 0.00241
Cadmium (Tsp) Stp 61 61 0.000133 0.000133 8.48E-06 0.00051 0.00048 0.00047
Lead (Tsp) Lc Frm/Fem 61 61 0.00982 0.00982 0 0.168 0.118 0.0316
Manganese (Tsp) Stp 61 61 0.00678 0.00678 5.75E-05 0.0292 0.0279 0.0195
Nickel (Tsp) Stp 61 61 0.000825 0.000825 5.38E-05 0.00458 0.00195 0.00152

Belding-Reed St. (260670002) Concentrations in micrograms per cubic meter (µg/m3)
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Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

1,1,2,2-
Tetrachloroethane 16 0 0 1.72 3.43 0 0 0
1,1,2-Trichloroethane 16 0 0 1.36 2.73 0 0 0
1,1-Dichloroethane 16 0 0 1.01 2.02 0 0 0
1,1-Dichloroethylene 16 0 0 0.991 1.98 0 0 0
1,2,4-Trichlorobenzene 16 0 0 1.86 3.71 0 0 0
1,2,4-Trimethylbenzene 16 0 0 1.23 2.46 0 0 0
1,2-Dichlorobenzene 16 0 0 1.5 3.01 0 0 0
1,2-Dichloropropane 16 0 0 1.16 2.31 0 0 0
1,3,5-Trimethylbenzene 16 0 0 1.23 2.46 0 0 0
1,3-Butadiene 16 0 0 0.553 1.11 0 0 0
1,3-Dichlorobenzene 16 0 0 1.5 3.01 0 0 0
1,4-Dichlorobenzene 16 0 0 1.5 3.01 0 0 0
2,2,4-Trimethylpentane 16 0 0 1.17 2.34 0 0 0
2-Methylnaphthalene 
(Tsp) Stp 7 7 0.0521 0.0521 0.01 0.069 0.063 0.06
Acetone 1 1 34.2 34.2 4.75 34.2
Acetonitrile 16 0 0 0.788 1.58 0 0 0
Arsenic (Tsp) Stp 22 22 0.00133 0.00133 0.00000832 0.00283 0.00267 0.00264
Barium (Tsp) Stp 22 22 0.0174 0.0174 0.000337 0.0389 0.0372 0.0331
Benzene 16 1 0.134 0.883 1.6 2.14 0 0
Benzyl Chloride 16 0 0 1.29 2.59 0 0 0
Beryllium (Tsp) Stp 22 22 0.0000231 0.0000231 0.00000564 0.00007 0.00005 0.00005
Bromodichloromethane 16 0 0 1.68 3.35 0 0 0
Bromoform 16 0 0 2.58 5.17 0 0 0
Bromomethane 16 0 0 0.971 1.94 0 0 0
Cadmium (Tsp) Stp 22 22 0.000197 0.000197 0.00000832 0.00043 0.00035 0.00029
Carbon Disulf ide 16 0 0 0.778 1.56 0 0 0
Carbon Tetrachloride 16 0 0 1.57 3.15 0 0 0
Chlorobenzene 16 0 0 1.15 2.3 0 0 0
Chloroethane 16 0 0 0.66 1.32 0 0 0
Chloroform 16 0 0 1.22 2.44 0 0 0
Chloromethane 16 11 0.768 0.929 1.03 1.2 1.18 1.18
Chromium (Tsp) Stp 22 22 0.00271 0.00271 0.000135 0.00533 0.00508 0.0039
Cis-1,2-Dichloroethene 16 0 0 0.991 1.98 0 0 0
Cis-1,3-Dichloropropene 16 0 0 1.13 2.27 0 0 0
Cobalt (Tsp) Stp 22 22 0.000144 0.000144 0.0000205 0.0003 0.00026 0.00021
Copper (Tsp) Stp 22 22 0.208 0.208 0.000225 0.402 0.322 0.29
Dibromochloromethane 16 0 0 2.13 4.26 0 0 0
Dichlorodif luoromethane 16 11 1.76 2.15 2.47 2.72 2.67 2.67
Dichloromethane 16 0 0 1.63 3.25 0 0 0
Diethyl Phthalate  (Tsp) 
Stp 2 2 0.054 0.054 0.01 0.058 0.05
Ethylbenzene 16 0 0 1.09 2.17 0 0 0
Ethylene Dibromide 16 0 0 1.92 3.84 0 0 0
Ethylene Dichloride 16 0 0 1.01 2.02 0 0 0
Hexachlorobutadiene 16 0 0 2.67 5.33 0 0 0
Iron (Tsp) Stp 22 22 0.476 0.476 0.00309 1.13 1.09 1.08
Lead (Tsp) Lc Frm/Fem 20 20 0.00417 0.00417 0 0.00835 0.00772 0.00744

NMH 48217 (261630097) Concentrations in micrograms per cubic meter (µg/m3)
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Chemical Name Num Obs Obs > MDL
Average 
(ND=0)

Average 
(ND=MDL/2) MDL Max 1 Max 2 Max 3

M/P Xylene 16 0 0 2.17 4.34 0 0 0
Manganese (Tsp) Stp 22 22 0.0234 0.0234 0.0000564 0.0597 0.053 0.0489
Methanol 16 10 14.5 15.4 5.81 56.2 49.5 24.5
Methyl Chloroform 16 0 0 1.36 2.73 0 0 0
Methyl Ethyl Ketone 16 3 0.557 1.66 2.77 3.01 2.95 2.95
Methyl Isobutyl Ketone 16 0 0 1.02 2.05 0 0 0
Methyl Tert-Butyl Ether 16 0 0 0.902 1.8 0 0 0
Molybdenum (Tsp) Stp 22 22 0.000563 0.000563 0.00001 0.00143 0.00121 0.00091
Naphthalene (Tsp) Stp 14 14 0.0724 0.0724 0.01 0.146 0.113 0.113
N-Hexane 16 2 0.384 1.15 1.76 3.88 2.26 0
Nickel (Tsp) Stp 22 22 0.00256 0.00256 0.0000523 0.00767 0.00643 0.00376
O-Xylene 16 0 0 1.09 2.17 0 0 0
Propylene 16 0 0 0.807 1.61 0 0 0
Styrene 16 0 0 1.07 2.13 0 0 0
Tetrachloroethylene 16 0 0 1.7 3.39 0 0 0
Toluene 16 5 1.6 2.24 1.88 7.35 6.22 4.56
Trans-1,2-
Dichloroethylene 16 0 0 0.991 1.98 0 0 0
Trans-1,3-
Dichloropropene 16 0 0 1.13 2.27 0 0 0
Trichloroethylene 16 0 0 1.34 2.69 0 0 0
Trichlorofluoromethane 16 0 0 1.4 2.81 0 0 0
Vanadium (Tsp) Stp 22 22 0.00116 0.00116 0.00002 0.00278 0.00243 0.00203
Vinyl Chloride 16 0 0 0.639 1.28 0 0 0
Zinc (Tsp) Stp 22 22 0.0525 0.0525 0.00111 0.21 0.109 0.0947

NMH 48217 (261630097) Concentrations in micrograms per cubic meter (µg/m3)



 

B10 

APPENDIX B-2 
 

Appendix B-2 will be appended with PM2.5 speciated data summaries when complete 
2016 data are available from the lab. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.michigan.gov/documents/deq/deq-aqd-amu-2016_Annual_Air_Quality_Report_Addendum_AppdxB2_606556_7.pdf
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Appendix C:  2016 AQI Pie Charts 
 
Appendix C contains pie charts that were created to show the AQI values for each of Michigan’s 
2016 monitoring sites and includes the total number of days measurements were taken, along 
with the pollutant distribution of the AQI values for those measurements. It is important to note 
that not all pollutants are measured at each site. In fact, some sites only obtain AQI measure-
ments for that portion of the year corresponding to the ozone season; therefore, the number of 
days for each site may not be equivalent to 365. Figures C.1 through C.7 are grouped by 
Metropolitan Statistical Area (MSA). MSAs are geographic regions based on population and 
employment data that the US Census compiles. They are defined by the US Office of 
Management and Budget. More information on MSAs can be found on the US Census website: 
www.census.gov  Figures C.5 and C.6 show the remaining sites (not part of a CSA) located in 
Michigan’s Upper and Lower Peninsulas.  
 

http://www.census.gov/
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Figure C.1:  AQI Summaries for Detroit-Warren-Dearborn MSA 
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Figure C1, continued:  AQI Summaries for Detroit-Warren-Dearborn-MSA 
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Figure C2:  AQI Summaries for Flint MSA 

 
  

 
Figure C3:  AQI Summaries for Lansing-East Lansing-MSA 

 
  

 
Figure C4:  AQI Summary for Saginaw-Midland-Bay City-MSA 

 

*Note: This site does not have AQI per 
pollutant graphs since only one pollutant 
is monitored in one location in these 
areas. 
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Figure C5:  AQI Summaries for Grand Rapids-Wyoming MSA 

 
  

   
 
 
Figure C6: Muskegon MSA 

  

 

*Note: This site does not have AQI per pollutant 
graphs since only one pollutant is monitored in 
one location in these areas. 
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Figure C7: Ann Arbor MSA 

 
 

 

 
Figure C8:  AQI Summary for Upper Peninsula 
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Figure C9:  AQI Summaries for Michigan’s Other Lower Peninsula Areas 

   

  

  *Note: These sites do not have AQI 
per pollutant graphs since only one 
pollutant is monitored in one location 
in these areas. 
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Figure C9, continued:  AQI Summaries for Michigan’s Other Lower Peninsula Areas 
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Figure C9, continued:  AQI Summaries for Michigan’s Other Lower Peninsula Areas 
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Appendix D:  NAAQS Changes  
 1971 1978 1979 1987 1997 2006 2008 2010 2012 2015 
CO 1-hour maximum not to exceed 35 ppm more than once in a year. 

8-hour maximum not to exceed 9 ppm more than once in a year. 
Lead  Calendar quarter average of 1.5 µg/m3 not to be exceeded 3-month average of 0.15 µg/m3 not to be 

exceeded 
NO2 Annual average of 53 ppb or less. 98th percentile of the 1-hour 

concentration averaged over 3 yrs is 
100 ppb or less   

SO2 24-Hour concentration of 0.14 ppm not exceeded more than once per year. 
Annual average of 0.03 ppm or less. 

1-hour average of 99th percentile is 
75 ppb or less, averaged over 3 yrs. 
Previous revoked 

Ozone Total 
photochemical 
oxidants: 
1-hour max of 
0.08 ppm not 
exceeded once 
per yr 

1-hour maximum concentration 
is 0.12 ppm one or less hour per 
yr 

4th highest daily 
maximum 8-hour 
concentration 
averaged over 3 yrs is 
0.08 ppm or less 

4th highest daily 
maximum 8-hour 
concentration 
averaged over 3 yrs is 
0.075 ppm or less 

4th highest daily maximum 
8-hour concentration 
averaged over 3 yrs is 
0.070 ppm or less 

TSP & 
PM10 

TSP:  24-hour average not to 
exceed 260 µg/m3 more than once 
per yr 
Annual geometric mean of 
75 µg/m3 

PM10: 24-hour average not to 
exceed 150 µg/m3 more than once 
per yr on average over a 3-yr 
period 
Annual mean of 50 µg/m3 or less 
average over 3 yrs 

Annual average revoked  
24-hour average retained 

PM2.5  Annual mean 
of 15.0 µg/m3 
or less average 
over 3 yrs. 
98th percentile 
of 24-hour 
average of 
65 µg/m3 or 
less averaged 
over 3 yrs  

Annual mean 
retained. 
98th percentile of 
24-hour average of 
35 µg/m3 or less 
averaged over 3 yrs 

Annual mean of 12.0 µg/m3 or less 
average over 3 yrs. 
98th percentile of 24-hour average 
retained 
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Appendix E:  Acronyms and Their Definitions 
> Greater than 
< Less than 
≥ Greater than or equal to  
≤ Less than or equal to 
% Percent 
µg/m3 Micrograms per cubic meter 
µm micrometer 
AIRS ID Aerometric Information Retrieval System Identification Number 
AMU Air Monitoring Unit 
AQD Air Quality Division 
AQES Air Quality Evaluation Section 
AQI Air Quality Index 
AQS Air Quality System (EPA air monitoring data archive) 
As Arsenic 
BAM Beta Attenuation Monitor (hourly PM2.5 measurement monitor) 
BC Black Carbon 
BTEX Benzene, Toluene, Ethylbenzene and Xylene 
CAA Clean Air Act  
CBSA Core-Based Statistical Area 
Cd Cadmium 
CFR Code of Federal Regulations 
CO Carbon monoxide 
CSA Consolidated Statistical Area 
DEQ Michigan Department of Environmental Quality 
EC/OC Elemental carbon/Organic carbon 
FDMS Filter Dynamic Measurement System 
FEM Federal Equivalent Method 
FIA Family Independence Agency 
FR Federal Register 
FRM Federal Reference Method 
HAP Hazardous Air Pollutant 
hr Hour  
Lc Local Conditions 
MASN Michigan Air Sampling Network 
MDL Method Detection Limit 
mg/m3 Milligrams per meter cubed 
MI Michigan 
MiSA Micropolitan Statistical Area 
Mn Manganese 
MSA Metropolitan Statistical Area  
NAAQS National Ambient Air Quality Standard 
NAMS National Air Monitoring Station 
NATTS National Air Toxics Trend Sites 
NCore National Core Monitoring Sites 
ND Non-detect 
NEI National Emission Inventory 
Ni Nickel 
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Appendix E:  Acronyms and Their Definitions, Continued 
 
NMH 48217 New Mount Hermon 48217 
NO Nitric oxide 
NO2 Nitrogen dioxide 
NOX Oxides of Nitrogen 
NOY Oxides of nitrogen + nitric acid + organic and inorganic nitrates 
NPAP National Performance Audit Program 
O3 Ozone 
Obs or OBS Observations 
PAH Polynuclear Aromatic Hydrocarbon 
Pb Lead 
PBT Persistent, Bioaccumulative and Toxic 
PCB Polychlorinated biphenyls 
PEP Performance Evaluation Program 
PM Particulate matter 
PM2.5 Particulate matter with an aerodynamic diameter less than or equal to 

2.5 microns 
PM10 Particulate matter with a diameter of 10 microns or less 
PM10-2.5 Coarse PM equal to the concentration difference between PM10 and PM2.5 
PNA Polynuclear aromatic hydrocarbons 
POC Parameter Occurrence Code 
ppb parts per billion 
ppm parts per million = mg/kg, mg/L, µg/g (1 ppm = 1,000 ppb) 
QA Quality assurance 
QAPP Quality Assurance Project Plan 
SASS Speciation Air Sampling System (PM2.5 Speciation Sampler) 
SO2 Sulfur dioxide 
SOP Standard Operating Procedures 
STN Speciation Trend Network (PM2.5) 
Stp Standard Temperature and Pressure 
SVOC Semi-Volatile Compound 
SWHS Southwestern High School 
TAC Toxic Air Contaminant 
TEOM Tapered element oscillating microbalance (hourly PM2.5 measurement monitor) 
tpy ton per year 
TRI Toxic Release Inventory 
TSP Technical Systems Audit 
TSP Total Suspended Particulate 
US United States 
USEPA United States Environmental Protection Agency 
UV Ultra-violet 
VOC Volatile organic compounds 
Vs Versus 

 

 



Air Quality Division District Office Contact Information 
 
 
Cadillac District – Cadillac Office 
(Northwest Lower Peninsula) 
120 W Chapin Street 
Cadillac, MI 49601-2158 
231-775-3960 Fax: 231-775-4050 

 
Counties: Benzie, Grand Traverse, Kalkaska, Lake, 
Leelanau, Manistee, Mason, Missaukee, Osceola, and 
Wexford 

 
Cadillac District - Gaylord Office 
(Northeast Lower Peninsula) 
2100 West M-32 
Gaylord, MI 49735-9282 
989-731-4920 Fax: 989-731-6181 

 
Counties: Alcona, Alpena, Antrim, Charlevoix, 
Cheboygan, Crawford, Emmet, Montmorency, 
Oscoda, Otsego, Presque Isle, and Roscommon 

 
Detroit District 
(Wayne County) 
Cadillac Place, Suite 2-300 
3058 West Grand Blvd. 
Detroit, MI  48202-6058 
313-456-4700 Fax: 313-456-4692 

 
Counties: Wayne 

 
Grand Rapids District 
(Central West Michigan) 
350 Ottawa Avenue, NW 
Unit 10 
Grand Rapids, MI 49503 
616-356-0500 Fax: 616-356-0201 

 
Counties: Barry, Ionia, Kent, Mecosta, Montcalm, 
Muskegon, Newaygo, Oceana, and Ottawa 

 
Jackson District 
(South Central Michigan) 
State Office Building, 4th Floor 
301 E Louis B Glick Highway 
Jackson, MI 49201-1556 
517-780-7690 Fax: 517-780-7855 

 
Counties: Hillsdale, Jackson, Lenawee, Monroe, and 
Washtenaw 

 
Kalamazoo District 
(Southwest Michigan) 
7953 Adobe Road 
Kalamazoo, MI 49009-5026 
269-567-3500 Fax: 269-567-3555 

 
 
Counties: Allegan, Berrien, Branch, Calhoun, Cass, 
Kalamazoo, St. Joseph, and Van Buren 

 
Lansing District 
(Central Michigan) 
P.O. Box 30242 
Constitution Hall, 525 W. Allegan St., 1 South 
Lansing, MI 48909-7760 
517-284-6651 Fax:517-241-3571 

 
Counties: Clinton, Eaton, Genesee, Gratiot, Ingham, 
Lapeer, Livingston, and Shiawassee 

 
Saginaw Bay District 
(Central East Michigan) 
401 Ketchum Street, Suite B 
Bay City, MI 48708 
989-894-6200 Fax: 989-891-9237 

 
Counties: Arenac, Bay, Clare, Gladwin, Huron, Iosco, 
Isabella, Midland, Ogemaw, Saginaw, Sanilac, and 
Tuscola 

 
Southeast Michigan District 
(Southeast Michigan) 
27700 Donald Court 
Warren, MI 48092-2793 
586-753-3700 Fax: 586-753-3731 

 
 
Counties: Macomb, Oakland, and St. Clair 

 
Upper Peninsula District 
(Entire Upper Peninsula) 
1504 West Washington Street 
Marquette, MI 49855 
906-228-4853 Fax: 906-228-4940 

 
Counties: All counties in the Upper Peninsula 
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The City of Birmingham, The Southeastern Oakland County 
Water Authority and the Great Lakes Water Authority (GLWA) are 
proud of the fine drinking water they supply and are honored to 
provide this report to you. The 2016 Consumers Annual Report 
on Water Quality shows the sources of our water, lists the results 
of our tests, and contains important information about water and 
health. We will notify you immediately if there is ever any reason 
for concern about our water. We are pleased to show you how 
we have surpassed water quality standards as mandated by 
the Environmental Protection Agency (EPA) and the Michigan 
Department of Environmental Quality (MDEQ).

about the system
The City of Birmingham purchases water from the Southeastern 
Oakland County Water Authority (SOCWA) at eleven locations.  
SOCWA provides GLWA water through its member distribution 
systems to a population of 210,000 within a 56 square mile area.  
Current members are: Berkley, Beverly Hills, Bingham Farms, 
Birmingham, Clawson, Huntington Woods, Lathrup Village, 
Pleasant Ridge, Royal Oak, Southfield and Southfield Township.
Your source water comes from the Detroit River, situated within 
the Lake St. Clair, and several watersheds within U.S. and 
Canada. The Michigan Department of Environmental Quality in 
partnership the Detroit Water and Sewerage Department and 
several other governmental agencies performed a source water 
assessment in 2004 to determine the susceptibility or relative 
potential of contamination. The susceptibility rating is on a seven-
tiered scale from ”very low” to “very high” based primarily on 
geologic sensitivity, water chemistry, and contamination sources. 
The susceptibility of our Detroit River source water intakes were 
determined to be highly susceptible to potential contamination. 
However, all four Detroit water treatment plants that use source 
water from Detroit River have historically provided satisfactory 
treatment of this source water to meet drinking water standards. 
GLWA initiated source-water protection activities that include 
chemical containment, spill response, and a mercury reduction 
program. GLWA participates in a National Pollutant Discharge 
Elimination System permit discharge program and has an 
emergency response management plan. GLWA voluntarily 
developed and receive approval in 2016 for a source water 
protection program (SWIPP) for the Detroit River intakes. The 
programs includes seven elements that include the following: 
roles and duties of government units and water supply agencies, 
delineation of a source water protection area, identification 
of potential of source water protection area, management 
approaches for protection, contingency plans, siting of new 
sources and public participation and education. If you would like 
to know more information about the Source Water Assessment or 
SWIPP, contact your water department (248) 288-5150.
Your source water comes from the lower Lake Huron watershed. 
The watershed includes numerous short, seasonal streams that 
drain to Lake Huron. The Michigan Department of Environmental 
Quality in partnership the Detroit Water and Sewerage Department 
and several other governmental agencies performed a source 
water assessment in 2004 to determine the susceptibility or 
relative potential of contamination. The susceptibility rating is 

CiTY oF Birmingham

2016 Consumers annual reporT
on waTer qualiTY

aTTenTion: This is an imporTanT reporT on waTer qualiTY and saFeTY

on a seven-tiered scale ranging from “very low” to “very high” 
based primarily on geologic sensitivity, water chemistry, and 
contamination sources. The Lake Huron source water intake is 
categorized as having a moderately low susceptibility to potential 
contaminant sources. The Lake Huron water treatment plant has 
historically provided satisfactory treatment of this source water to 
meet drinking water standards.
GLWA voluntarily developed and received approval in 2016 for a 
source water protection program (SWIPP) for the Lake Huron Water 
Treatment Plant intake. The program includes seven elements that 
include the following: roles and duties of government units and 
water supply agencies, delineation of a source water protection 
area, identification of potential of source water protection area, 
management approaches for protection, contingency plans, 
siting of new sources and public participation and education. If 
you would like to know more information about the Source Water 
Assessment or the SWIPP please, contact your water department 
(248) 288-5150.
Drinking water, including bottled water, may reasonably be 
expected to contain at least small amounts of some contaminants.  
The presence of contaminants does not necessarily indicate that 
water poses a health risk.  More information about contaminants 
and potential health effects can be obtained by calling the 
Environmental Protection Agency’s Safe Drinking Water Hotline 
at (800-426-4791).
The sources of drinking water (both tap water and bottled water) 
include rivers, lakes, streams, ponds, reservoirs, springs, and 
wells.  As water travels over the surface of the land or through 
the ground, it dissolves naturally-occurring minerals and, in some 
cases, radioactive material, and can pick up substances resulting 
from the presence of animals or from human activity.  
Contaminants that may be present in source water include:
 Microbial contaminants, such as viruses and bacteria, which 

may come from sewage treatment plants, septic systems, 
agricultural livestock operations, and wildlife.

 Inorganic contaminants, such as salts and metals, which can 
be naturally-occurring or result from urban storm water runoff, 
industrial or domestic wastewater discharges, oil and gas 
production, mining, or farming.

 Pesticides and herbicides, which may come from a variety of 
sources such as agriculture, urban storm water runoff, and 
residential uses.

 Organic chemical contaminants, including synthetic and volatile 
organics, which are by-products of industrial processes and 
petroleum production, and can also come from gas stations, 
urban storm water runoff and septic systems.

 Radioactive contaminants, which can be naturally occurring or 
be the result of oil and gas production and mining activities.

In order to ensure that tap water is safe to drink, EPA prescribes 
regulations, which limit the amount of certain contaminants in 
water provided by public water systems. The Food and Drug 
Administration (FDA) regulations establish limits for contaminants 
in bottled water, which must provide the same protection for public 
health.
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imporTanT healTh inFormaTion
lead

If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children. Lead 
in drinking water is primarily from materials and components associated with service lines and home plumbing. The City of 
Birmingham is responsible for providing high quality drinking water, but cannot control the variety of materials used in plumbing 
components. When your water has been sitting for several hours, you can minimize the potential for lead exposure by flushing 
your tap for 30 seconds to 2 minutes before using water for drinking or cooking. If you are concerned about lead in your water, 
you may wish to have your water tested. Information on lead in drinking water, testing methods, and steps you can take to 
minimize exposure is available from the Safe Drinking Water Hotline or at www.epa.gov/safewater/lead.

people with special health Concerns
Some people may be more vulnerable to contaminants in drinking water than is the general population. Immuno-compromised 
persons such as persons with cancer undergoing chemotherapy, persons who have undergone organ transplants, people with 
HIV/AIDS or other immune system disorders, some elderly and infants can be particularly at risk from infections. These people 
should seek advice about drinking water from their health care providers.  EPA/CDC guidelines on appropriate means to lessen 
the risk of infection by Cryptosporidium and other microbial contaminants are available from the Safe Drinking Water Hotline 
at (800) 426-4791.

questions:
• Local Distribution: City of Birmingham, Public Works Administration (248) 530-1700
• Southeastern Oakland County Water Supply System – Water Authority offices: 

(248) 288-5150. Visit our web site at www.socwa.org
• Detroit Water and Sewerage Department – Water Quality Division at (313) 926-8128 –  www.dwsd.org
• Great Lakes Water Authority – www.glwater.org 
• Michigan Department of Environmental Quality - (586) 753-3755 –  www.michigan.gov/deq
• U.S. Environmental Protection Agency – Safe Drinking Water Hotline: (800) 426-4791.
• Water quality data for community water systems throughout the United States is available at www.epa.gov/drink/
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Executive Summary 

The Applicant is proposing to construct a five (5)-story mixed-use building on the subject site which is 
currently occupied by the Hunter House Hamburgers restaurant and a surface parking lot.  The development 
would consist of 10,150 square feet of gross leasable retail space on the ground level, 21,675 square feet of gross 
leasable office space on the second floor, 42 apartment units on floors three (3) through five (5), and the existing 
Hunter House Hamburgers restaurant would be moved into a 1,330-square-foot space located at the 
northeastern corner of the proposed building.  Parking on-site would be provided by a ground-level garage with 
three (3) parking spaces designated for employees of the Hunter House Hamburgers restaurant and ADA-
accessible parking, and a 82 parking space, two (2)-level underground garage with 63 spaces designated for 
residents, 11 spaces designated for Hunter House Hamburger patrons, and eight (8) spaces designated for office 
employees.  Construction and full occupancy are expected by 2021. 

Access to the Hunter House Hamburgers ground-level parking garage would be provided via one (1) full-
movement driveway along Hamilton Row, and access to the two (2)-level underground parking garage would be 
provided via one (1) full-movement driveway along Park Street. 

The site is located within the parking assessment district, and as such, no parking is required for the non-
residential portion of the development.  However, parking for patrons of the Hunter House Hamburger 
restaurant and a portion of the office employees would be provided within the parking garage.  Of the 82 parking 
spaces provided within the garage, 63 spaces would be designated for residents, 11 spaces would be designated 
for Hunter House Hamburger patrons, and eight (8) spaces would be designated for office employees. 

The trips generated by the proposed development were assigned to the study network based on existing 
traffic patterns and proposed vehicle parking locations.  Any additional trips into and out of the site that are 
generated by the off-site parking were also added to the study network. 

This Traffic Impact Assessment was prepared by Stonefield Engineering & Design, LLC, utilized the City 
of Birmingham’s Traffic Study Questionnaire (Form B), as well as accepted traffic engineering practices for Traffic 
Impact Assessments. 

The key findings and conclusions developed in this study are as follows: 

1. The proposed apartments are projected to generate 15 trips (4 in, 11 out) during the weekday morning
peak hour and 18 trips (11 in, 7 out) during the weekday evening peak hour.  The proposed office is
projected to generate 47 trips (40 in, 7 out) during the weekday morning peak hour and 27 trips (4 in,
23 out) during the weekday evening peak hour.  The retail uses are projected to generate 10 trips (6 in,
4 out) during the weekday morning peak hour and 100 trips (48 in, 52 out) during the weekday evening
peak hour. The Hunter House Hamburgers restaurant is to continue operating on the site and is
projected to generate three (3) trips (3 in, 0 out) during the weekday morning peak hour and 38 trips
(19 in, 19 out) during the weekday evening peak hour.

2. Traffic for employees of the Hunter House Hamburgers restaurant and ADA parking would utilize the
full-movement driveway along Hamilton Row.  Traffic for the apartments, patrons of the Hunter House
Hamburgers, and a portion of office employees would arrive to and depart from the driveway along Park
Street. Traffic for the retail uses and remaining portion of office employees would utilize the parking
garages located at 333 Park Street and 222 Peabody Street. Based on parking occupancy count data from
March 2017, there is sufficient parking supply to accommodate the parking demand during the weekday
morning and evening periods.

3. The site is located within the downtown parking assessment district, and as such, no parking is required
for the non-residential portion development.  The site would provide three (3) ground-level garage
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parking spaces designated for Hunter House Hamburgers, and 82 parking spaces below grade, including 
63 parking spaces for residents, 11 spaces dedicated to Hunter House Hamburgers, and eight (8) parking 
spaces for employees at the subject site. 

4. The proposed development would further the City’s Multi-Modal Transportation Plan by improving the 
urban character of the block, expanding the downtown footprint and removing surface parking lots that 
do not encourage pedestrian travel or interaction.  The site’s location would provide an additional 
destination in the vicinity of six (6) SMART bus routes.  It is recommended that the office and retail uses 
provide transit information for its employees to encourage transit use. 

5. The proposed development would further the City’s Multi-Modal Transportation Plan by completing the 
sidewalk network along Woodward Avenue between Hamilton Row and Maple Road, whereas a 
combination of sidewalk and asphalt pavement for a parking lot exists today. 

6. The proposed development would further the City’s Multi-Modal Transportation Plan by providing 
outdoor bicycle racks at the entrances to the retail uses and Hunter House Hamburgers for visitor use 
and covered indoor bicycle storage would be provided within the parking garage for use by office 
employees and residents of the apartments.  The proposed bicycle storage encourages bicycle use at the 
site and reduces the need for trips via automobile. 

7. Gated access is not proposed at any of the parking areas. 

8. Based on a Level of Service and Volume/Capacity analysis, the proposed development would not have a 
significant impact on the traffic operations of the roadway network during the weekday morning and 
weekday evening peak hours. 

9. No traffic infrastructure improvements are warranted by the proposed development; however, the 
analysis does consider the proposed two-way operation of Park Street approved by the City of 
Birmingham. 
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Introduction 

The Applicant is proposing to construct a five (5)-story mixed-use building on the subject site which is 
currently occupied by the Hunter House Hamburgers restaurant and a surface parking lot.  The site is bounded 
by Woodward Avenue to the east, Park Street to the west, Hamilton Row to the north, and Maple Road to the 
south.  The subject site location is shown on a map on Figure 1 and is shown isometrically on Figure 2.  The 
development would consist of 10,150 square feet of gross leasable retail space on the ground level, 21,675 square 
feet of gross leasable office space on the second floor, 42 apartment units on floors three (3) through five (5), 
and the existing Hunter House Hamburgers restaurant would be moved into a 1,330-square-foot space located 
at the northeastern corner of the proposed building.  Parking on-site would be provided by a ground-level garage 
with three (3) parking spaces designated for Hunter House Hamburgers, and a 82 parking space, two (2)-level 
underground garage with 63 spaces designated for residents, 11 spaces designated for Hunter House Hamburgers, 
and eight (8) spaces for employees of the proposed development.  Construction and full occupancy are expected 
by 2021. 
 

Access to the Hunter House Hamburgers is currently provided via one (1) full-movement driveway along 
Hamilton Row and one (1) right-ingress/right-egress driveway along Woodward Avenue, and access to the 
adjacent surface parking lot is currently provided via two (2) right-ingress/right-egress driveways along 
Woodward Avenue.  Under the proposed development program, access to the Hunter House Hamburgers 
ground-level parking area would be provided via one (1) full-movement driveway along Hamilton Row, and access 
to the two (2)-level underground parking garage would be provided via one (1) full-movement driveway along 
Park Street. The site is located within the downtown parking assessment district, and as such, 63 parking spaces 
are required for the 42 proposed residential apartment units, and no parking is required for the proposed non-
residential portion of the development.  A total of 85 parking spaces are proposed. 

This Traffic Impact Assessment was prepared by Stonefield Engineering & Design, LLC, and utilized the 
City of Birmingham’s Traffic Study Questionnaires (Form B), as well as accepted traffic engineering practices for 
Traffic Impact Assessments. 

  
Existing Conditions 

Roadway Characteristics 
Woodward Avenue (M-1) is a state trunkline and is classified on the National Functional Classification 

Map as a Principal Arterial roadway.  Woodward Avenue is located along the easterly side of the property with 
a general north-south orientation and generally provides four (4) lanes of travel in each direction.  Woodward 
Avenue is separated by a raised grass median; crossovers are provided within the median to facilitate U-turns and 
left turns.  Along the site frontage, additional lanes are provided approaching the intersection with East Maple 
Road to the south.  Woodward Avenue has a posted speed limit of 45 mph.  Along the site frontage, curb and 
sidewalk are provided, shoulders are not provided, and on-street parking is not permitted.  Woodward Avenue 
provides north-south mobility throughout Birmingham and surrounding municipalities for a mix of commercial 
and residential uses along its length.   

Hamilton Row is classified on the National Functional Classification Map as a local roadway.  Hamilton 
Row has a general east-west orientation and generally provides one (1) lane of travel in each direction.  Hamilton 
Row does not have a posted speed limit.  Along the site frontage, curb and sidewalk are provided along both 
sides of the roadway, shoulders are not provided, and on-street parking is permitted along the northerly side of 
the roadway.  Hamilton Row provides east-west mobility within in the City of Birmingham for a mix of commercial 
and residential uses along its length.   
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FIGURE 1

Site Location Map

The Maple: Mixed-Use Development

35001-35075 Woodward Avenue

Birmingham, Oakland County, Michigan

Traffic Impact Assessment

SITE
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Maple Road is classified on the National Functional Classification Map as a Principal Arterial roadway.  
Maple Road has a general east-west orientation and generally provides one (1) lane of travel in each direction 
with additional lanes provided at key intersections to facilitate turning movements and provide additional capacity.   
Maple Road has a posted speed limit of 25 mph.  Along the site frontage, curb and sidewalk are provided, shoulders 
are not provided, and on-street parking is not permitted.  Maple Road provides east-west mobility in the City of 
Birmingham and surrounding municipalities for a mix of commercial and residential uses along its length.   

Park Street is classified on the National Functional Classification Map as a Major Collector roadway.  Park 
Street has a general north-south orientation and provides two (2) lanes of travel in the northbound direction.  
Park Street has a posted speed limit of 25 mph.  Along the site frontage, curb and sidewalk are provided, shoulders 
are not provided, and on-street parking is not permitted.  It is Stonefield’s understanding that the City of 
Birmingham recently approved a proposal to convert Park Street between Hamilton Row and Maple Road from 
a one-way roadway to a two-way roadway.  In the future condition, Park Street would provide one (1) lane in 
both directions.  Note that presently, Park Street is a two-way roadway north of Hamilton Row. 

Woodward Avenue and East Maple Road intersect to form a four (4)-leg signalized intersection.  The 
eastbound and westbound approaches of East Maple Avenue provide one (1) exclusive through lane and one (1) 
shared though/right-turn lane.  The northbound approach of Woodward Avenue provides three (3) exclusive 
through lanes and one (1) shared though/right-turn lane and the southbound approach of Woodward Avenue 
provides four (4) exclusive through lanes and one (1) exclusive right-turn lane.  Crosswalks and pedestrian signal 
heads are provided across all legs of the intersection. 

Woodward Avenue and Hamilton Row intersect to form a stop-controlled T-intersection with the 
eastbound approach of Hamilton Row operation under stop control.  Hamilton Row provides one (1) exclusive 
right-turn lane.  The southbound approach of Woodward Avenue provides three (3) exclusive through lanes and 
one (1) shared through/right-turn lane.  Crosswalks are provided across the Hamilton Avenue leg of the 
intersection. 

Maple Road, Park Street, and Peabody Street intersect to form a (4)-leg signalized intersection.  The 
eastbound approach of Maple Road provides one (1) shared through/right-turn lane and the westbound approach 
of Maple Road provides one (1) exclusive left-turn lane, one (1) shared through/right-turn lane, and one (1) 
channelized right turn lane.  The northbound approach of Peabody Street provides one (1) exclusive right-turn 
lane.  Crosswalks and pedestrian signal heads are provided across the eastbound and northbound legs of the 
intersection.   

In the future condition, the southbound approach of Park Street would provide one (1) exclusive right-
turn lane, and the westbound approach of Maple Road would provide one (1) exclusive left-turn lane, one (1) 
exclusive through lane, and one (1) exclusive right-turn lane.  A plan sheet details the future lane configuration is 
provided within the Technical Appendix. 

Hamilton Row and Park Street intersect to form a four (4)-leg unsignalized intersection with the 
eastbound and westbound approaches of Hamilton Row and the southbound approach of Park Street operating 
under stop control.  The eastbound approach of Hamilton Row provides one shared left-turn/through lane and 
the westbound approach of Hamilton Row provides one (1) shared through/right-turn lane.  The northbound 
approach of Park Street provides one (1) exclusive left-turn lane, one (1) exclusive through lane, and one (1) 
shared through/right-turn lane.  The southbound approach of Park Street provides one (1) shared left-turn/right-
turn lane.  Crosswalks are provided across all approaches of the intersection. 

In the future condition, each approach at the intersection would provide one (1) full-movement lane, and 
only the eastbound and westbound approaches of Hamilton Row would operate under stop control. 
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Current Traffic Volumes 
Stonefield utilized traffic volume data provided by the City of Birmingham, traffic volume data collected 

by our office, and volume balancing techniques to determine peak-hour traffic volumes at the study intersections.  
Table 1 provides a summary of the traffic data utilized for this study and the year it was collected. 
 
TABLE 1 – BIRMINGHAM TRAFFIC VOLUME DATA 

Intersection Source Year 
Intersection of Woodward Avenue and 
East Maple Road City of Birmingham turning movement count data 2016 

Intersection of Park Street/Peabody 
Street and East Maple Road 

City of Birmingham turning movement count data 2016 

Intersection of Woodward Avenue and 
North-to-South Crossover 

Stonefield Engineering turning movement count data 2018 

Intersection of Woodward Avenue and 
Hamilton Row Traffic volume balancing -- 

Intersection of Park Street and  
Hamilton Row City of Birmingham automatic traffic recorder data 2016 

 
Data collected in 2016 and 2018 was grown to the year 2019 to be consistent with the issuance of this 

report.  In accordance with industry guidelines, the 2016 and 2018 traffic volumes were increased by 2.7% annually 
for three (3) years and one (1) year, respectively.  The background growth rate was determined based on two-
way AADT volumes collected on Old Woodward Avenue between Maple Road and Oak Avenue in 2007 and 
2013.  The volumes were 8,830 vehicles in 2007 and 10,355 in 2013, which equates to an annual traffic volume 
increase of 2.7% 

 
Based on the City of Birmingham data available proximate to the site, it was determined that the data 

collected at the study intersections would provide the most conservative estimate of the existing traffic volume 
along the Park Street site frontage.  The 2016 volume data at the intersection of Woodward Avenue and Maple 
Road and the intersection of Park Street/Peabody Street and East Maple Road was utilized to calculate an annual 
growth rate of approximately 2.7%. 

 
Traffic volumes at the intersection of Woodward Avenue and Hamilton Row were calculated by balancing 

traffic volumes at the adjacent intersection of Woodward Avenue and the North-to-South Crossover and the 
intersection of Park Street and Hamilton Row.  For the balanced movements at the intersection, the higher 
volume was utilized to provide a conservative analysis.  The calculated 2019 Current Traffic Volumes are shown 
on Figure 3. 
 
Future Conditions 

Background Traffic Volumes 
 The 2019 Current Traffic Volumes were grown to a future horizon year of 2021, which is a conservative 
estimate for the proposed development is expected to be fully constructed.  In accordance with industry 
guidelines, the 2019 Current Traffic Volumes were increased by 2.7% annually for two (2) years to determine the 
2021 Base Traffic Volumes.  These volumes are shown on Figure 4.  
 
Other Planned Development Projects 
 To evaluate the future traffic conditions, it is important to consider the potential site-generated traffic of 
other projects that could influence the traffic volume at the study intersections.  Other planned development 
projects include those that are either in the entitlement process or have recently been approved for building 
permits in proximity to the proposed development.  Based on coordination with Julie M. Kroll, PE, PTOE from 
Fleis & Vandenbrink, the City’s Traffic consultant engineer, traffic associated with the Peabody Redevelopment  
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located at 34965 Woodward Avenue and 215 Peabody Street would be expected to add traffic volume to the 
study network.  Figure 5 illustrates the site-generated traffic associated with the Peabody Redevelopment 
assigned to the study area network. 
 
Future Background Volumes 
 The site-generated trips associated with the Peabody Redevelopment were added to the 2021 Base 
Traffic Volumes to calculate the 2021 Future Background Traffic Volumes, which are shown on Figure 6. 
 
Hunter House Hamburgers Traffic Redistribution 

The Hunter House Hamburgers restaurant is presently operating and generating traffic.  These traffic 
volumes are anticipated to generally remain as-is along the surrounding roadway network.  The existing driveway 
along Woodward Avenue would be closed, and vehicular access to the site for Hunter House Hamburgers would 
be provided via one (1) full-movement driveway along Hamilton Row and one (1) full-movement driveway along 
Park Street.  As such, traffic from employees during the weekday morning peak hour were rerouted to utilize the 
driveway along Hamilton Row with all other ingress and egress traffic rerouted to the on-site parking garage 
along Park Street where 11 spaces dedicated to Hunter House Hamburgers would be provided.  It was assumed 
that employees would not arrive or depart the Hamilton Row driveway during the weekday evening roadway 
peak hour.  Figure 7 illustrates the rerouting of Hunter House Hamburgers restaurant traffic as a result of the 
proposed driveway configuration and parking management plan. 
 
Trip Generation 

Trip generation projections for the proposed development were prepared utilizing the Institute of 
Transportation Engineers’ (ITE) Trip Generation Manual, 10th Edition.  ITE trip generation rates for the following 
land uses were cited for the proposed development: 

1. Land Use 221 “Multifamily Housing (Mid-Rise)” was utilized for the proposed 42 apartment units, 
2. Land Use 710 “General Office Building” was utilized for the proposed 21,675 square feet of office 

space,  
3. Land Use 820 “Shopping Center” was utilized for the proposed 10,150 square feet of retail space, 

and 
4. Land Use 933 “Fast-Food Restaurant without Drive-Through Window” was utilized for the 1,330-

square-foot Hunter House restaurant.   

For the residential apartments, parking would be provided for residents within the underground garage 
levels at a rate of 1.5 spaces per unit, consistent with the City’s requirement.  All trips for residential users would 
utilize the site driveway along Park Street. 

As the existing Hunter House restaurant will remain in its current location, provide a smaller building 
with a reduced parking supply, traffic generated by the restaurant would be expected to not increase in the Future 
Condition.  As such, there would not be new traffic impacts associated with the Hunter House Restaurant as 
part of this development.  The Birmingham Hunter House Hamburgers location opens at 9:00 a.m. on weekdays, 
just outside the peak period.  A reduced trip generation to account for the arrival of opening shift employees is 
included within the calculations. 

Land Use 10 “General Office Building” “is a location where affairs of businesses, commercial or industrial 
organizations, or professional persons or firms are conducted” and includes “a mixture of tenants including 
professional services, insurance companies, investment brokers, and tenant services, such as a bank or savings 
and loan institution, a restaurant, or cafeteria and service retail facilities.” As such, this land use encompasses a 
variety of potential uses for the space and its trip generation projections would be appropriate to utilize given 
the tenants of the space are unknown at the time of this issuance. 
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Land Use 820 “Shopping Center” “is an integrated group of commercial establishments that is planned, 

developed, owned, and managed as a unit” and includes “office buildings, movie theaters, restaurants, post offices, 
banks, health clubs, and recreational facilities (for example, ice skating rinks or indoor miniature golf courses).” 
As such, this land use encompasses a variety of potential uses for the space and its trip generation projections 
would be appropriate to utilize given the tenants of the space are unknown at the time of this issuance. 

Table 2 provides the weekday morning peak hour, weekday evening peak hour, and weekday daily trip 
generation volumes associated with the proposed development.  As per correspondence with the City’s reviewing 
traffic engineering consultant, the weekend peak trip generation for each of the proposed uses is not 
simultaneous.  Therefore, the weekday morning and weekday evening peak-hour analyses would be sufficient for 
the evaluation of the traffic impacts of the proposed development. 

TABLE 2 – TRIP GENERATION PROJECTIONS 

Land Use 
ITE 

Code Amount Daily 

Weekday Morning 
Peak Hour 

Weekday Evening 
Peak Hour 

Enter Exit Total Enter Exit Total 
Hunter House 
Hamburgers 
(To remain) 

933 1,330 SF 460 3 0 3 19 19 38 

                    
Apartments 221 42 Units 207 4 11 15 11 7 18 
Office 710 21,675 SF 241 40 7 47 4 23 27 
Shopping Center 820 10,150 SF 1,269 6 4 10 48 52 100 

Total Trip Increase 1,717 50 22 72 63 82 145 

As indicated in Table 2, the proposed development would be expected to generate 72 additional trips 
during the weekday morning peak hour and 145 additional trips during the weekday evening peak hour. 
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Trip Distribution & Assignment 
The projected trips generated by the proposed development were distributed along the adjacent 

roadway network.  The trip distribution was determined utilizing existing travel patterns along the surrounding 
roadway network, the location of population centers and major arterials, the access management plan of the site, 
and the location of specific land uses on-site.  As the trip generation for each of the land uses consists entirely of 
new trips, the overall distribution was assumed to be the same for each use/time period.   

A review of historical traffic counts available from the Southeast Michigan Council of Governments 
(SEMCOG) was performed to understand the existing travel patterns.  Specifically, SEMCOG counts from 
October 2006 along Woodward Avenue and East Maple Road were utilized.  Based on the traffic count data, the 
following observations influenced the trip distribution of the development: 

1. AM & PM peak-hour volumes along Woodward Avenue were generally equally distributed between the 
northbound and southbound directions  

2. AM & PM peak-hour volumes along Maple Road were greater for the eastbound direction than the 
westbound direction, indicating an origin of trips to the west. 

3. The total traffic volume along Woodward Avenue was approximately 70% higher than the total traffic 
volume along Maple Road. 

The above-referenced data indicates that Woodward Avenue would likely serve a majority of the traffic 
generated by the site given its size and traffic volumes.  Additionally, the Maple Road data indicates a draw from 
the west, given the higher rate of eastbound traffic.  While a portion of that draw is likely from Woodward 
Avenue, locally the density within the City of Birmingham is located predominately to the west of the site. 

Based on these factors, the following entering and exiting trip distribution was utilized: 

1. 35% to/from the north, 
2. 35% to/from the south, 
3. 10% to/from the east, and 
4. 20% to/from the west. 

The driveway along Hamilton Row serves three (3) parking spaces dedicated to Hunter House 
Hamburgers.  The driveway along Park Street would serve residents, Hunter House Hamburgers, and a portion 
of office employees.  Ten percent (10%) of peak-hour office trips were routed to/from the Park Street driveway.  
The 10% rate was selected based on the available parking for the office use (eight (8) spaces) and the projected 
parking demand (72 vehicles) based on the City Ordinance requirement.1 

Parking for the remaining portion of office employees and the retail uses would utilize the parking garages 
located at 333 Park Street and 222 Peabody Street and as such, traffic for these uses was routed to and from the 
parking garage. Figures 8 and 9 illustrates the primary residential trip distribution and primary residential traffic 
volumes respectively.  Figures 10 and 11 illustrates the primary office trip distribution and primary office traffic 
volumes respectively.  Figures 12 and 13 illustrates the primary retail trip distribution and primary retail traffic 
volumes respectively.   

Figure 14 provides the total new traffic volume associated with the proposed development during the 
weekday morning and weekday evening peak hours. The site-generated trips associated with the proposed 
development and the volumes associated with the Hunter House Hamburgers trip rerouting were added to the 
2021 Future Background Traffic Volumes to calculate the 2021 Future Total Traffic Volumes and are provided on 
Figure 15.  

 
1 Parking requirement for office uses not located in the parking assessment district is one (1) space per 300 square feet of floor area. For the 
21,675 square feet of office space, this equates to 72 parking spaces.  A supply of eight (8) parking spaces equates to 11.1% of the 72-space 
requirement, thus a 10% Park Street driveway office use rate was utilized. 
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Traffic Impacts 

Level of Service Impacts 
 A Level of Service and Volume/Capacity analysis was conducted for the 2019 Current Condition, 2021 
Future Background Condition, and 2021 Future Total Condition during the weekday morning and weekday 
evening peak hours at the study intersections and proposed site driveways.  The 2019 Current Condition analysis 
utilized the existing roadway geometry to reflect the existing traffic conditions.  For the 2021 Future Conditions, 
the future layouts of the intersection of Park Street/Peabody Street and Maple Road and the intersection of Park 
Street and Hamilton Row were utilized to forecast traffic operations under the two-way Park Street orientation. 

 Under existing conditions, the signalized intersection of northbound Woodward Avenue and Maple Road 
is calculated to operate at overall Level of Service D with the westbound approach operating under capacity 
constraints during both peak hours studied.  The signalized intersection of southbound Woodward Avenue and 
Maple Road is calculated to operate at overall Level of Service B during the weekday morning peak hour and 
overall Level of Service D with southbound through approach calculated to operate at Level of Service E during 
the weekday evening peak hour. The signalized intersection of Peabody Street/Park Street with Maple Road is 
calculated to operate at overall Level of Service B during both peak hours studied. The signalized intersection of 
southbound Woodward Avenue with the north-to-south crossover is calculated to operate at overall Level of 
Service B during the weekday morning peak hour and overall Level of Service C during the weekday evening peak 
hour.  The turning movements at the unsignalized intersection of Woodward Avenue with Hamilton Row and 
the site driveways are calculated to operate at Level of Service C or better during both peak hours studied. 

 The existing layout of the intersection of Park Street with Hamilton Row is not supported by HCM 2000, 
HCM 2010, nor HCM 6th Edition, and therefore it was analyzed using the SimTraffic 10 Software.  The simulation 
results indicated that this intersection operates at overall Level of Service A during the weekday morning peak 
hour and at overall Level of Service C during the weekday evening peak hour. 

 Under the 2021 Future Background Condition, the signalized intersection of northbound Woodward 
Avenue and Maple Road is calculated to operate generally consistently with the 2019 Current Condition during 
the weekday evening peak hour and at overall Level of Service E during the weekday morning peak hour with the 
westbound approach continuing to operate under capacity constraints during both peak hours studied. The 
signalized intersection of southbound Woodward Avenue and Maple Road is calculated to operate at overall 
Level of Service C during the weekday morning peak hour and overall Level of Service E with southbound through 
approach calculated to operate under capacity constraints and the eastbound approach calculated to operate at 
Level of Service E during the weekday evening peak hour. The signalized intersection of southbound Woodward 
Avenue with the north-to-south crossover is calculated to operate generally consistently with the 2019 Current 
Condition during the weekday morning peak hour and at overall Level of Service D during the weekday evening 
peak hour.  It is likely that minor adjustments to the signal timing could be implemented by MDOT should capacity 
conditions exist in the future.  The remaining study intersections and site driveways are calculated to operate 
generally consistently with the 2019 Current Condition analysis. Consistent with the anticipated roadway changes, 
the intersection of Park Street and Hamilton Row was analyzed as a two-way-stop-controlled intersection with 
the Hamilton Row approaches operating under stop control. 

As a result of adding the site-generated traffic volume of the proposed mixed-use development during 
the 2021 Future Total Condition, the study intersections and site driveways are calculated to operate generally 
consistently with the 2021 Future Background Condition during the weekday morning peak hour with the turning 
movements at the site driveways calculated to operate at acceptable Level of Service A. During the weekday 
evening peak hour, the signalized intersection of northbound Woodward Avenue and Maple Road is calculated 
to operate at overall Level of Service E, the signalized intersection of southbound Woodward Avenue and Maple 
Road is calculated to operate under capacity constraints, and the eastbound right-turn movement at the 
unsignalized intersection of southbound Woodward Avenue with Hamilton Row is calculated to operate at Level 
of Service E.  The remaining study intersections and site driveways are calculated to operate generally consistently 
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with the 2021 Future Background Condition analysis with the turning movements at the site driveways calculated 
to operate at acceptable Level of A. Therefore, the proposed development would not significantly impact the 
traffic operations of the adjacent roadway network.  The Level of Service results for the study network are 
summarized on Table 3. 

Queuing Impacts 
 A vehicle queuing analysis was performed using SimTraffic 10 software for the 2019 Current Condition, 
2021 Future Background Condition, and 2021 Future Total Condition during the weekday morning and weekday 
evening peak hours at the study intersections and proposed site driveways.  The 2019 Current Condition analysis 
utilized the existing roadway geometry to reflect the existing queueing conditions.  For each of the 2021 Future 
Conditions, the future layouts of the intersection of Park Street/Peabody Street and Maple Road and the 
intersection of Park Street and Hamilton Row were utilized to forecast queue lengths under the two-way Park 
Street orientation.  During the 2021 Future Total Condition, the queue lengths on the surrounding roadway 
network were calculated to be generally consistent with the queue lengths during the 2021 Future Background 
Condition.  As such, the proposed development would not significantly impact vehicle queues on the adjacent 
streets and at the proposed site driveways.  The queuing results are summarized on Table 4. 
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TABLE 3 - Comparative Level of Service (Delay) Table

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

Intersection Lane Group LOS (Delay) LOS (Delay) LOS (Delay) LOS (Delay) LOS (Delay) LOS (Delay)

EB Through A (1.3) A (0.9) A (1.1) A (0.2) A (1.1) A (0.2)

WB Through/Right F (148.5) F (161.2) F (183.3) F (169.3) F (185.4) F (171.4)

NB Through/Right C (32.2) C (20.5) D (47.2) C (25.5) D (49.9) C (27.5)

Overall D (53.9) D (49.8) E (71.5) D (54.8) E (73.7) E (56.3)

EB Through/Right C (31.1) D (40.2) D (35.6) E (57.9) D (35.6) E (57.9)

WB Through A (0.2) A (0.2) A (0.3) A (0.2) A (0.3) A (0.2)

SB Through C (21.6) E (60.6) C (23.3) F (95.8) C (23.4) F (103.9)

SB Right A (8.8) A (7.4) A (8.1) A (7.2) A (8.0) A (7.0)

Overall B (19.4) D (49.4) C (21.1) E (76.9) C (21.2) F (82.8)

EB Through B (16.5) C (22.6)

EB Right A (5.9) A (7.2)

EB Through/Right B (16.4) B (17.0) B (16.4) B (17.0)

WB Left D (37.9) C (32.2) D (40.4) D (37.4) D (40.4) D (37.4)

WB Through/Right A (8.3) A (4.0) B (17.1) B (11.8) B (17.1) B (11.9)

WB Right A (0.1) A (0.1) A (0.2) A (0.1) A (0.3) A (0.2)

NB Right C (27.3) C (25.2) C (30.5) C (31.6) C (30.5) C (31.6)

SB Right D (36.5) D (36.7) D (36.6) D (36.9)

Overall B (13.7) B (15.2) B (18.2) B (17.5) B (18.2) B (17.7)

EB Left A (4.1) B (11.7)

EB Through A (6.0) C (20.3)

EB Left/Through/Right B (11.4) C (15.7) B (12.1) C (22.4)

WB Through A (3.6) A (3.5)

WB Right A (2.1) A (2.5)

WB Left/Through/Right B (11.5) B (12.3) B (11.9) B (14.7)

NB Left A (0.1) A (0.0)

NB Through A (1.0) A (0.2)

NB Right A (0.4) A (7.8)

NB Left/Through/Right A (7.3) A (7.3) A (7.3) A (7.4)

SB Left A (5.6) D (34.9)

SB Right A (2.9) D (29.8)

SB Left/Through/Right A (7.4) A (7.6) A (7.5) A (7.8)

Overall A (2.8) C (22.3)

SB Woodward Avenue & Hamilton Row EB Right B (11.8) C (21.9) B (12.7) C (23.6) B (13.1) E (35.7)

SB Woodward Avenue & Site Driveway EB Right A (0.0) B (12.7) A (0.0) B (12.8)

WB Left/Right A (9.1) A (8.9)

SB Left/Through A (7.5) A (7.4)

WB Left A (0.0) A (7.8) A (0.0) A (7.8) A (7.6) A (0.0)

NB Left/Right A (0.0) B (10.2) A (0.0) B (10.3) A (0.0) A (0.0)

WB Left B (15.4) B (15.2) B (15.6) B (14.8) B (15.9) B (15.0)

SB Through B (15.3) C (31.6) B (16.8) D (48.3) B (17.0) D (50.4)

Overall B (15.4) C (30.8) B (16.8) D (46.7) B (16.9) D (48.6)

* Intersections of Woodward Avenue & Maple Road, Peabody Street/Park Street & Maple Road, and Woodward Avenue & NB to SB Crossover were analyzed using HCM 2000 due to limitations in HCM 6th Edition 

methodology pertaining to clustering and non-NEMA phasing

** The intersection of Park Street & Hamilton Row was analyzed using SimTraffic 10 for the 2019 Current Condition and HCM 6th TWSC for the 2021 Future Background & Total Conditions.

X (n) = Level of Service (seconds of delay)

SB Woodward Avenue &

NB to SB Crossover *

2021 Future Background

Condition

2021 Future Total

Condition

NB Woodward Avenue & Maple Road *

2019 Current

Condition

SB Woodward Avenue & Maple Road *

Park Street & Hamilton Row **

Site Driveway & Hamilton Row

Peabody Street/Park Street &

Maple Road *

Park Street & Site Driveway
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TABLE 4 - Comparative Queue Length Table

Intersection Lane Group

EB Through 15 15 0 11 19 0

EB Through 15 11 0 0 0 0

WB Through 560 565 0 571 556 -1

WB Through/Right 563 560 0 571 555 -1

NB Through 706 699 0 590 602 0

NB Through 647 666 1 492 532 2

NB Through 556 605 2 361 383 1

NB Through/Right 519 584 3 274 324 2

EB Through 147 157 0 135 149 1

EB Through/Right 178 182 0 170 176 0

WB Through 45 40 0 21 15 0

WB Through 19 19 0 14 13 0

SB Through 361 318 -2 375 347 -1

SB Through 358 318 -2 366 340 -1

SB Through 321 300 -1 380 348 -1

SB Through 250 309 2 397 345 -2

SB Right 109 110 0 225 359 5

EB Through/Right 625 567 -2 618 610 0

WB Left 123 131 0 96 95 0

WB Through 118 118 0 108 94 -1

WB Right 64 49 -1 47 42 0

NB Right 244 219 -1 243 238 0

SB Right 16 21 0 41 64 1

EB Left/Through/Right 33 33 0 79 54 -1

WB Left/Through/Right 49 51 0 30 47 1

NB Left/Through/Right 12 12 0 37 19 -1

SB Left/Through/Right 13 17 0 108 52 -2

EB Right 82 61 -1 107 102 0

SB Through 74 67 0 233 264 1

SB Through 47 6 -2 235 264 1

SB Through 25 23 0 246 268 1

SB Through/Right 14 58 2 245 257 0

WB Left/Right 35 -- 43 --

NB Through/Right 7 -- 4 --

SB Left/Through 10 -- 10 --

EB Through/Right 17 0 -1 46 29 -1

WB Left/Through 13 22 0 5 0 0

NB Left/Right 0 0 0 26 0 -1

WB Left 71 69 0 75 69 0

SB Through 272 273 0 260 264 0

SB Through 276 283 0 259 262 0

SB Through 291 297 0 262 261 0

SB Through 299 310 0 291 264 -1

Park Street & Site Driveway

Site Driveway & Hamilton Row

SB Woodward Avenue &

NB to SB Crossover

2021 Future 

Background 

∆ Vehicles

(25ft/veh)

Weekday Evening Peak Hour

2021 Future 

Total 

SB Woodward Avenue & Hamilton 

Row

95th Percentile Queues in Feet

NB Woodward Avenue & Maple Road

SB Woodward Avenue & Maple Road

Park Street & Hamilton Row

Peabody Street/Park Street &

Maple Road

2021 Future 

Background 

2021 Future 

Total 

∆ Vehicles

(25ft/veh)

Weekday Morning Peak Hour

27



 
 

 

Parking Supply & Parking Demand 

The proposed development is located within the City of Birmingham’s downtown parking assessment 
district.  Per the City’s Zoning Ordinance, “For all nonresidential uses located within the parking assessment 
district, parking on the site shall not be required.”  For residential uses, a parking supply rate of 1.5 spaces per 
unit is required.  For the proposed 42 apartment units, this equates to 63 required parking spaces. 

 
Parking would be provided on-site via ground-level parking spaces within the building’s footprint and via 

a two (2)-level underground parking garage.  Access to the parking areas would not be gated.  The ground-level 
parking spaces would be located adjacent to the Hunter House Hamburgers restaurant on the northeast portion 
of the property and provide three (3) ground-level parking spaces, inclusive of one (1) ADA-accessible parking 
space.  The three (3) parking spaces would be designated for the Hunter House Hamburgers restaurant.  The 
upper level and lower level of the underground parking garage would each provide 41 parking spaces, for a total 
of 82 underground parking spaces and 85 total parking spaces on-site. 

 
Although the site exceeds the minimum parking supply required, an analysis of the total proposed supply 

of 85 spaces was conducted with respect to the anticipated peak parking demand.   
 
Per the City’s Ordinance, if the site were not located within the downtown parking assessment district, 

the development would require:  

1. Hunter House Hamburgers – 1 space per 75 SF – for 1,330 SF this equates to 18 spaces. 
2. Residential Apartments – 1.5 spaces per unit – for 42 units this equates to 63 spaces. 
3. Office – 1 space per 300 SF – for 21,675 SF this equates to 72 spaces, 
4. Retail Store – 1 space per 300 SF – for 10,150 SF this equates to 34 spaces. 
 
For the 42 residential units, 21,675 square feet of office space, 10,150 square feet of retail space, and 

1,330-square-foot Hunter House Hamburgers, this equates to 187 spaces. Of the 82 parking spaces provided 
within the on-site parking garage, 63 spaces would be designated for residents, 11 spaces would be designated 
for Hunter House Hamburger patrons, and eight (8) spaces would be designated for employees of the site.  The 
remaining office employees, and the retail employees and patrons would park off-site. 
 

A shared parking model was prepared utilizing the parking demand rates calculated above and the Urban 
Land Institute’s (ULI) Shared Parking, 2nd Edition to provide an understanding of the time-of-day peaks of the 
proposed development.  The shared parking model indicates that the weekday midday period represents the time 
period of most intense use on the site.  Table 5 provides the ULI Shared Parking Model for the proposed 
development, excluding Hunter House Hamburgers, which provides a separated dedicated parking supply on-site. 

 
The parking demand generated by the site in excess of the on-site supply was compared to available 

parking within the Park Street Parking Structure and Peabody Parking Structure.  Based on data collected in March 
2017, there is sufficient parking within the Park Street Parking Structure and the Peabody Parking Structure during 
the peak weekday morning and weekday evening periods of the development.  During the weekday midday peak 
hour, which represents the peak period for each of the parking structures, the parking supply would be at capacity.  
Table 6 provides the parking demand of the proposed development and supply provided within the nearby 
parking structures. 

 
It is important to note that the parking demand rates utilized within the report are applicable to uses 

outside the downtown parking assessment area, where developments generally consist of homogeneous, single-
use developments and transportation to and from developments is made nearly exclusively by personal vehicle.  
In a traditional downtown environment, such as the location of the proposed development, trips made by walking, 
bicycle, transit, or other means are common.  Visitors and employees in downtown areas typically park once and 
walk, making trips to several destinations via walking without parking additional vehicles or contributing to 
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additional vehicular traffic.  It is anticipated existing visitors and employees in Downtown Birmingham would make 
trips to the proposed development via walking and not contribute to an increased parking demand. 

 
Parking is not required for non-residential uses in the downtown parking assessment district, and the 

parking supply provided on-site is in excess of the minimum requirement of 63 parking spaces. 
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The Maple

Birmingham, MI

TABLE 5 - Proposed Mixed-Use Development Demand (Weekday)

ULI Shared Parking Model

6:00 AM 3% 2 1% 0 100% 63 65

7:00 AM 30% 22 5% 2 100% 63 87

8:00 AM 75% 54 15% 5 100% 63 122

9:00 AM 95% 68 35% 12 100% 63 143

10:00 AM 100% 72 65% 22 100% 63 157

11:00 AM 100% 72 85% 29 100% 63 164

12:00 PM 90% 65 95% 32 100% 63 160

1:00 PM 90% 65 100% 34 100% 63 162

2:00 PM 100% 72 95% 32 100% 63 167

3:00 PM 100% 72 90% 31 100% 63 166

4:00 PM 90% 65 90% 31 100% 63 159

5:00 PM 50% 36 95% 32 100% 63 131

6:00 PM 25% 18 95% 32 100% 63 113

7:00 PM 10% 7 95% 32 100% 63 102

8:00 PM 7% 5 80% 27 100% 63 95

9:00 PM 3% 2 50% 17 100% 63 82

10:00 PM 1% 1 30% 10 100% 63 74

11:00 PM 0% 0 10% 3 100% 63 66

12:00 AM 0% 0 0% 0 100% 63 63

Retail

Peak Demand: 34 spaces

Time-of-day Factor
Parking

DemandTime of Day
Time-of-day Factor

Parking

Demand

Peak Demand: 72 spaces

Office
Total Site 

Parking 

DemandTime-of-day Factor
Parking

Demand

Residential Apartments

Peak Demand: 63 spaces
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The Maple

Birmingham, MI

TABLE 6 - Parking Occupancy (Weekday)

Public Parking Sturcture Parking Supply & Demand

Park Street 

Structure

Peabody Street 

Structure
Total Parking Demand On-Site Supply

Off-Site 

Demand

Park Street 

Structure

Both

Structures

12:00 AM 746 392 1138 63 71 0 746 1138

1:00 AM 750 393 1143

2:00 AM 751 394 1145

3:00 AM 751 394 1145

4:00 AM 763 378 1141

5:00 AM 801 425 1226

6:00 AM 796 398 1194 65 71 0 796 1194

7:00 AM 775 380 1155 87 71 16 759 1139

8:00 AM 644 326 970 122 71 51 593 919

9:00 AM 310 149 459 143 71 72 238 387

10:00 AM 72 35 107 157 71 86 -14 21

11:00 AM 40 11 51 164 71 93 -53 -42

12:00 PM 22 8 30 160 71 89 -67 -59

1:00 PM 8 8 16 162 71 91 -83 -75

2:00 PM 16 8 24 167 71 96 -80 -72

3:00 PM 30 15 45 166 71 95 -65 -50

4:00 PM 54 32 86 159 71 88 -34 -2

5:00 PM 146 120 266 131 71 60 86 206

6:00 PM 477 215 692 113 71 42 435 650

7:00 PM 560 237 797 102 71 31 529 766

8:00 PM 602 283 885 95 71 24 578 861

9:00 PM 653 329 982 82 71 11 642 971

10:00 PM 721 362 1083 74 71 3 718 1080

11:00 PM 736 388 1124 66 71 0 736 1124

Time of Day

Available Spaces in March 2017 Future Parking SupplyProposed The Maple Development
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Multi-Modal Analysis 

A review was conducted of the City of Birmingham’s Multi-Modal Transportation Plan to identify impacts 
of the proposed development with respect to non-automobile transportation alternatives.  Based on this review, 
there are several attributes of the proposed development that contribute to positive multi-modal impacts. 
 

Based on the design of the site, the proposed development improves the urban form of the current block 
as compared to the existing uses.  Presently, the majority of the development on-site consists of surface parking, 
which does not encourage pedestrian travel along the property in a downtown environment.  The proposed 
development would be comprised of a five (5)-story building set back directly along the property lines of the site, 
which is consistent with the downtown character of the buildings on adjacent blocks located on the opposite 
sides of Maple Road, Park Street, and Hamilton Road.  The construction of the proposed building would help 
expand the downtown footprint along Woodward Avenue and provide urban continuity between the westerly 
side of Woodward Avenue and the Kroger Supermarket located at the northeast quadrant of the intersection of 
Woodward Avenue and Maple Road.   

 
The entrances to the office and residential portions of the site would be located midblock along Park 

Street.  The primary retail use on site would have entrances located on the corner of Maple Road and Park Street, 
midblock along Park Street, and along Woodward Avenue in close proximity to Maple Road.  The entrance to 
the retail pad on the northeast portion of the property would be located along Woodward Avenue near Hamilton 
Row.  The entrance to Hunter House Hamburgers would remain facing Woodward Avenue near Hamilton Row 
in the northeast corner of the site. The entrances along Park Street would face toward the center of downtown 
and is more desirable for pedestrian interaction.  The Hunter Hamburger House restaurant entrance location is 
adjacent to the crosswalk crossing Hamilton Row, and along Woodward Avenue, the sidewalk network would 
be completed between Hamilton Row and Maple Road, whereas presently the network consists of a mix of 
sidewalk and asphalt for an existing parking lot. 
 
 Per Figure 3.6A within the Multi-Modal Transportation Plan, Maple Road is designated for shared lane 
markings for bicycle traffic along the site frontage.  Bicycle racks would be provided outside at the entrances to 
the retail uses and Hunter House Hamburgers for visitor use and covered indoor bicycle storage would be 
provided within the parking garage for use by office employees and residents of the apartments.  The proposed 
bicycle storage encourages non-automobile use via bicycle travel.  As Park Street is to be converted to two-way 
traffic on a permanent basis, an opportunity exists to improve multi-modal facilities along Park Street as part of 
the two-way conversion process. 
 
 SMART offers fixed-route bus service in close proximity to the site frontage via Route 450, Route 460, 
Routes 461/462 (Fast Woodward), Route 445 and Route 780.  Stops are provided for Routes 461/462 along 
Woodward Avenue at its intersection with Maple Road, stops are provided for Route 445 and Route 780 along 
Maple Road at its intersection with Old Woodward Avenue, and stops are provided for Route 450 and Route 
460 along Old Woodward Avenue.  These stops are all located within an approximately two (2)-block walk from 
the site. Information regarding the nearby bus routes is provided within the Technical Appendix.  It is 
recommended that the proposed office and retail uses provide information for employees regarding available 
transit options in the area, including wayfinding assistance, schedules, routes, and other general information. 
 
 Based on the attributes of development stated above, the proposed development is consistent with the 
City’s Multi-modal Transportation Plan and represents a significant improvement over the existing site. 
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Key Findings and Conclusions 

The key findings and conclusions developed in this study are as follows: 
 

1. The proposed apartments are projected to generate 15 trips (4 in, 11 out) during the weekday morning 
peak hour and 18 trips (11 in, 7 out) during the weekday evening peak hour.  The proposed office is 
projected to generate 47 trips (40 in, 7 out) during the weekday morning peak hour and 27 trips (4 in, 
23 out) during the weekday evening peak hour.  The retail uses are projected to generate 10 trips (6 in, 
4 out) during the weekday morning peak hour and 100 trips (48 in, 52 out) during the weekday evening 
peak hour. The Hunter House Hamburgers restaurant is to continue operating on the site and is 
projected to generate three (3) trips (3 in, 0 out) during the weekday morning peak hour and 38 trips 
(19 in, 19 out) during the weekday evening peak hour.   

2. Traffic for employees of the Hunter House Hamburgers restaurant and ADA parking would utilize the 
full-movement driveway along Hamilton Row.  Traffic for the apartments, patrons of the Hunter House 
Hamburgers, and a portion of office employees would arrive to and depart from the driveway along Park 
Street. Traffic for the retail uses and remaining portion of office employees would utilize the parking 
garages located at 333 Park Street and 222 Peabody Street. Based on parking occupancy count data from 
March 2017, there is sufficient parking supply to accommodate the parking demand during the weekday 
morning and evening periods. 

3. The site is located within the downtown parking assessment district, and as such, no parking is required 
for the non-residential portion development.  The site would provide three (3) ground-level garage 
parking spaces designated for Hunter House Hamburgers, and 82 parking spaces below grade, including 
63 parking spaces for residents, 11 spaces dedicated to Hunter House Hamburgers, and eight (8) parking 
spaces for employees at the subject site. 

4. The proposed development would further the City’s Multi-Modal Transportation Plan by improving the 
urban character of the block, expanding the downtown footprint and removing surface parking lots that 
do not encourage pedestrian travel or interaction.  The site’s location would provide an additional 
destination in the vicinity of six (6) SMART bus routes.  It is recommended that the office and retail uses 
provide transit information for its employees to encourage transit use. 

5. The proposed development would further the City’s Multi-Modal Transportation Plan by completing the 
sidewalk network along Woodward Avenue between Hamilton Row and Maple Road, whereas a 
combination of sidewalk and asphalt pavement for a parking lot exists today. 

6. The proposed development would further the City’s Multi-Modal Transportation Plan by providing 
outdoor bicycle racks at the entrances to the retail uses and Hunter House Hamburgers for visitor use 
and covered indoor bicycle storage would be provided within the parking garage for use by office 
employees and residents of the apartments.  The proposed bicycle storage encourages bicycle use at the 
site and reduces the need for trips via automobile. 

7. Gated access is not proposed at any of the parking areas. 

8. Based on a Level of Service and Volume/Capacity analysis, the proposed development would not have a 
significant impact on the traffic operations of the roadway network during the weekday morning and 
weekday evening peak hours. 

9. No traffic infrastructure improvements are warranted by the proposed development; however, the 
analysis does consider the proposed two-way operation of Park Street approved by the City of 
Birmingham. 
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TECHNICAL APPENDIX
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PROFESSIONAL RESUME

A2



Mr. Charles Olivo is accomplished in numerous aspects of Civil, 

having completed projects for private development/redevelopment 
entities, public jurisdictional agencies, and local municipalities.  Serving 
clients throughout the Northeast and Midwest, he has professional 
experience designing and managing the unique and diverse elements 
of land development and infrastructure design.  Mr. Olivo is involved 
with engineering design from project inception and conceptual 
development through the entitlement and construction process.  His 

development parcels inclusive of both on-site and off-site impacts and 
access management features. 

during the Due Diligence/Site Assessment process for over 300 
development sites to serve as the cornerstone of project viability 
and create a critical reference point during feasibility assessment.  
Through thorough research of local development codes and an 
understanding of development opportunities and constraints, Mr. 

for development/redevelopment projects and programs.

documents to serve as essential components in the land use 
permitting and entitlement process.  Mr. Olivo has been integrally 
involved in the preparation of over 300 construction document 
sets, studies, analyses, and assessments associated with land 
development projects.  He has established a reputation of high-
quality design, innovative thinking, and understanding of client 
objectives throughout his experience.

the advancement of smart growth techniques.  He has been the 
transportation engineer of record for numerous development and 
redevelopment plans.

and provided testimony before approximately 100 Land Use Boards 
throughout the country.  In addition, he has presented to client 
groups, public governing bodies, and civic associations to explain 
the impacts of private development/redevelopment projects and 
the proposed improvement/mitigation measures associated with 
these projects.  

signal and intersection improvement design, zoning review, site 
investigation and due diligence, concept preparation, stormwater 
management and stormwater conveyance system design, grading 
utility design, soil erosion and sediments, control design, and project 
coordination. 

BS Civil Engineering
University of Notre Dame, 2002

Licensure

Professional Engineer
Michigan
Indiana
Ohio
New Jersey
New York
Pennsylvania
Connecticut
Maine
Massachusetts

Maryland
North Carolina
New Hampshire

Operations Engineer 

Associations
Institute of Transportation 
Engineers (ITE)

Engineers (ASCE)

Urban Land Institute (ULI)

C H A R L E S  D .  O L I V O ,  P E
P r i n c i pa l / f o u n d e r
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CITY OF BIRMINGHAM TRAFFIC IMPACT ASSESSMENT FORM (FORM B)

A4



FORM B - FULL TRAFFIC STUDY QUESTIONNAIRE

Applicant: ___________________________________________ Case#:____________________________ 

Date:_________________  Address:________________________________________________________

1. Proposed Project

Brief description of the proposed project: ______________________________________________________ 
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________

Use of building(s):____________________________ Gross square footage:__________________________
___________________________________________ Net square footage:____________________________
___________________________________________ Number of parking spaces:______________________
Site plan attached:____________________________

2. Existing Traffic

Provide Map 1 depicting recent a.m. and p.m. peak hour turning movement counts at all critical intersections 
within the project's impact area.  Critical intersections should be defined in consultation with the City's Traffic 
Consultant.  In general, small projects will have critical intersection within 0.5 to 1 mile from the site.  Large 
projects may have an impact area expending two or more miles form the site.

Provide Map 2 depicting all roadways within the impact area of the project, the number of lanes on each road, 
and the most recent a.m. peak hour, p.m. peak hour and ADT counts on each road that are available from the 
City or Road Commission.

Using methodologies in the Highway Capacity Manual, Special Report 209, by the Transportation Research 
Board, provide tables below depicting the existing stopped time delay per vehicle and Level of Service for 
each critical intersection during a.m. and p.m. peak hours:

Intersection:
A.M. Peak Hour:_____________________________________ P.M. Peak Hour:____________________
Ex. Stopped Time Delay/Vehicle: ________________________ Ex. Stopped Time Delay/Vehicle:______
Level of Service:_____________________________________ Level of Service:___________________

Intersection:
A.M. Peak Hour:_____________________________________ P.M. Peak Hour:____________________
Ex. Stopped Time Delay/Vehicle: ________________________ Ex. Stopped Time Delay/Vehicle:______
Level of Service:_____________________________________ Level of Service:___________________
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Intersection:
A.M. Peak Hour:_____________________________________ P.M. Peak Hour:____________________
Ex. Stopped Time Delay/Vehicle: ________________________ Ex. Stopped Time Delay/Vehicle:______
Level of Service:_____________________________________ Level of Service:___________________

3.  Background Growth and Other Development Traffic

Determine the historical growth rate of traffic on roadways in the impact area by examining traffic counts
over the last 3 to 5 years.  Once an annual growth rate has been identified, apply the growth rate to existing 
traffic for the number of years until project completion.  Show the background growth assignment on Map 4.

In some cases it may be necessary to assign trips for other large projects in the impact area to the road 
network in conjunction with or in lieu of using a background growth rate. This would be done to more 
accurately reflect future conditions.  Consult with the City's Traffic Consultant.

Using the Highway Capacity Manual, provide tables as below depicting the Stopped Time Delay and Level of 
Service for each critical intersection for the existing plus background/other development scenario.  For multi-
phase projects, provide a separate table for each phase.

Intersection 1
A.M. Peak Hour:______________________________ P.M. Peak Hour:______________________________
Ex. Stopped Time Delay/Vehicle: ________________ Ex. Stopped Time Delay/Vehicle: ________________
Level of Service: _____________________________ Level of Service: _____________________________

A.M. Peak Hour:______________________________ P.M. Peak Hour:______________________________
Dev. Scenario Stopped Time Delay/Vehicle: _______ Dev. Stopped Time Delay/Vehicle: _______________
Dev. Scenario Level of Service: _________________ Dev. Scenario Level of Service:__________________

Intersection 2
A.M. Peak Hour:______________________________ P.M. Peak Hour:______________________________
Ex. Stopped Time Delay/Vehicle: ________________ Ex. Stopped Time Delay/Vehicle: ________________
Level of Service: _____________________________ Level of Service: _____________________________

A.M. Peak Hour:______________________________ P.M. Peak Hour:______________________________
Dev. Scenario Stopped Time Delay/Vehicle: _______ Dev. Stopped Time Delay/Vehicle: _______________
Dev. Scenario Level of Service: _________________ Dev. Scenario Level of Service:__________________

4.  Project Traffic

Determine the number of trips generated by the proposed project, identify the directional distribution of the 
trips and assign the trips to the road network.  Show the directional distribution on Map 5.

On Map 6, show the assignment of a.m. and p.m. peak hour trips from the project and show the number of 
a.m. and p.m. peak hour trips for the total of existing background/other development and project traffic.

Provide Map 7 (see below) for each critical intersection showing separately: number of turning movements 
made by existing traffic; existing plus background/other development; and existing plus background/other 
development plus project.

Using the Highway Capacity Manual, provide a table showing the stopped time delay and level of service for 
each critical intersection for the total traffic scenario (existing plus background/other plus project).  Use the 
same form as example in section 3 above.  For multi-phase projects, provide a separate table for each phase. 
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5.  Driveway Movements (a.m. and p.m. peak hours)

Driveway:___________________________________ Driveway:___________________________________
Left In: _____________________________________ Left In: _____________________________________
Right In: ____________________________________ Right In: ____________________________________
Left Out: ____________________________________ Left Out: ____________________________________
Right Out: ___________________________________ Right Out:___________________________________

Driveway:___________________________________ Driveway:___________________________________
Left In: _____________________________________ Left In: _____________________________________
Right In: ____________________________________ Right In: ____________________________________
Left Out: ____________________________________ Left Out: ____________________________________
Right Out: ___________________________________ Right Out:___________________________________

6.  Recommended Improvements 

Attach a separate sheet outlining recommended improvements to intersections and roadways necessary to 
accommodate future volumes.  Provide appropriate capacity analyses to demonstrate the impact of the 
improvement(s).

7.  Transportation Standards

Using the City Design and Construction standards or where appropriate, County Road Commission and 
Michigan Department of Transportation standards, identify and evaluate the following:

Passing lanes:______________________________________________________________________________
_________________________________________________________________________________________
Tapers:___________________________________________________________________________________
_________________________________________________________________________________________
Turn Lanes: _______________________________________________________________________________
________________________________________________________________________________________
Vehicle stacking analysis (if drive-up facilities are proposed): _______________________________________ 
_________________________________________________________________________________________
________________________________________________________________________________________
_________________________________________________________________________________________
_________________________________________________________________________________________
________________________________________________________________________________________
_________________________________________________________________________________________

8. Sight Distance

Provide evaluations of sight distances at project driveways to demonstrate that they meet applicable City, 
County or State criteria.

*All maps and tables referenced above should be provided in the applicant's traffic study.
**Some projects with a low a.m. peak hour trip generation my not require Level of Service analysis for the 
a.m. peak hour.  Consult with the City' Traffic Consultant.
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Map 7

CRITICAL INTERSECTION
PHASE _____ (if applicable)

C C C

B B B
A A A

_____ ____
C B A A B C
C B A A B C
C B A A B C
_____ ____

A A A

B B B
C C C

A = Existing traffic

B = Existing plus background/other traffic

C = Existing plus background/other plus project traffic 

Note:  In addition to the above information, the Petitioner must acknowledge and 
address all of the pertinent goals, objectives, requirements and standards 
enumerated in the Birmingham Master Traffic Study.
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SITE PLAN
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SIGHT DISTANCE EVALUATION
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PEABODY STREET/PARK STREET & MAPLE ROAD
FUTURE INTERSECTION LANE GEOMETRY
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TURNING MOVEMENT COUNT DATA
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File Name : TMC_1 SB M1 & NB-SB XO_8-8-18
Site Code : TMC_1
Start Date : 8/8/2018
Page No : 1

Project: Birmingham Traffic Impact Study
Study:4 Hr. Video Turning Movement Count
Weather: Sunny/Cldy. Dry Deg's 80's
Count By Miovision Video VCU 61A SW

4 Hour traffic study was conducted during typical weekday (Tuesday-Thursday) from 7:00 AM - 9:00 AM morning & 4:00 PM - 6:00 PM afternoon peak 
hours, while school was not in session. 

Groups Printed- Pass Cars - Single Units - Heavy Trucks
SB M-1 (Woodward Ave.)

Southbound
NB>SB Crossover

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total
07:00 AM 451 8 0 459 0 15 0 15 0 0 0 0 474
07:15 AM 502 10 0 512 0 21 0 21 0 0 0 0 533
07:30 AM 610 14 0 624 0 25 0 25 0 0 0 0 649
07:45 AM 637 13 0 650 0 42 0 42 0 0 0 0 692

Total 2200 45 0 2245 0 103 0 103 0 0 0 0 2348

08:00 AM 588 26 0 614 0 30 0 30 0 0 0 0 644
08:15 AM 593 25 0 618 0 45 0 45 0 0 0 0 663
08:30 AM 616 34 0 650 0 47 0 47 0 0 0 0 697
08:45 AM 618 32 0 650 0 43 0 43 0 0 0 0 693

Total 2415 117 0 2532 0 165 0 165 0 0 0 0 2697

*** BREAK ***

04:00 PM 549 43 0 592 0 47 0 47 0 0 0 0 639
04:15 PM 582 54 0 636 0 38 0 38 0 0 0 0 674
04:30 PM 591 60 0 651 0 45 0 45 0 0 0 0 696
04:45 PM 676 50 0 726 0 38 0 38 0 0 0 0 764

Total 2398 207 0 2605 0 168 0 168 0 0 0 0 2773

05:00 PM 676 56 0 732 0 43 0 43 0 0 0 0 775
05:15 PM 727 68 0 795 0 48 0 48 0 0 0 0 843
05:30 PM 656 55 0 711 0 43 0 43 0 0 0 0 754
05:45 PM 618 56 0 674 0 41 0 41 0 0 0 0 715

Total 2677 235 0 2912 0 175 0 175 0 0 0 0 3087

Grand Total 9690 604 0 10294 0 611 0 611 0 0 0 0 10905
Apprch % 94.1 5.9 0  0 100 0  0 0 0   

Total % 88.9 5.5 0 94.4 0 5.6 0 5.6 0 0 0 0
Pass Cars 9495 596 0 10091 0 589 0 589 0 0 0 0 10680

% Pass Cars 98 98.7 0 98 0 96.4 0 96.4 0 0 0 0 97.9
Single Units 151 8 0 159 0 17 0 17 0 0 0 0 176

% Single Units 1.6 1.3 0 1.5 0 2.8 0 2.8 0 0 0 0 1.6
Heavy Trucks 44 0 0 44 0 5 0 5 0 0 0 0 49

% Heavy Trucks 0.5 0 0 0.4 0 0.8 0 0.8 0 0 0 0 0.4

TDC Traffic Comments: Signalized "T" intersection, no ped. signals. Video VCU camera was located within SW intersection quadrant. Note: SB left turn 
movements have been recorded for SB>NB M-1 Crossover, north of Hamilton ROW.

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

STONEFIELD
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File Name : TMC_1 SB M1 & NB-SB XO_8-8-18
Site Code : TMC_1
Start Date : 8/8/2018
Page No : 3

Project: Birmingham Traffic Impact Study
Study:4 Hr. Video Turning Movement Count
Weather: Sunny/Cldy. Dry Deg's 80's
Count By Miovision Video VCU 61A SW

SB M-1 (Woodward Ave.)
Southbound

NB>SB Crossover

Start Time Thru Left App. Total Right Left App. Total Right Thru App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 588 26 614 0 30 30 0 0 0 644
08:15 AM 593 25 618 0 45 45 0 0 0 663
08:30 AM 616 34 650 0 47 47 0 0 0 697
08:45 AM 618 32 650 0 43 43 0 0 0 693

Total Volume 2415 117 2532 0 165 165 0 0 0 2697
% App. Total 95.4 4.6  0 100  0 0   

PHF .977 .860 .974 .000 .878 .878 .000 .000 .000 .967
Pass Cars 2351 115 2466 0 157 157 0 0 0 2623

% Pass Cars 97.3 98.3 97.4 0 95.2 95.2 0 0 0 97.3
Single Units 44 2 46 0 6 6 0 0 0 52

% Single Units 1.8 1.7 1.8 0 3.6 3.6 0 0 0 1.9
Heavy Trucks 20 0 20 0 2 2 0 0 0 22

% Heavy Trucks 0.8 0 0.8 0 1.2 1.2 0 0 0 0.8

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

STONEFIELD
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File Name : TMC_1 SB M1 & NB-SB XO_8-8-18
Site Code : TMC_1
Start Date : 8/8/2018
Page No : 4

Project: Birmingham Traffic Impact Study
Study:4 Hr. Video Turning Movement Count
Weather: Sunny/Cldy. Dry Deg's 80's
Count By Miovision Video VCU 61A SW

SB M-1 (Woodward Ave.)
Southbound

NB>SB Crossover

Start Time Thru Left App. Total Right Left App. Total Right Thru App. Total Int. Total
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 676 50 726 0 38 38 0 0 0 764
05:00 PM 676 56 732 0 43 43 0 0 0 775
05:15 PM 727 68 795 0 48 48 0 0 0 843
05:30 PM 656 55 711 0 43 43 0 0 0 754

Total Volume 2735 229 2964 0 172 172 0 0 0 3136
% App. Total 92.3 7.7  0 100  0 0   

PHF .941 .842 .932 .000 .896 .896 .000 .000 .000 .930
Pass Cars 2705 227 2932 0 170 170 0 0 0 3102

% Pass Cars 98.9 99.1 98.9 0 98.8 98.8 0 0 0 98.9
Single Units 27 2 29 0 2 2 0 0 0 31

% Single Units 1.0 0.9 1.0 0 1.2 1.2 0 0 0 1.0
Heavy Trucks 3 0 3 0 0 0 0 0 0 3

% Heavy Trucks 0.1 0 0.1 0 0 0 0 0 0 0.1

Traffic Data Collection, LLC
www:tdccounts.com

Phone: 586.786-5407

Traffic Study Performed For: 

STONEFIELD
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EXCERPTS FROM CITY'S MULTI-MODAL TRANSPORTATION PLAN
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   November 25, 2013 

 
Page 59 

 

FIGURE 3.6A PROPOSED SHARED LANE MARKINGS 

 

APPROXIMATELY 10.7 MILES OF 
NEW SHARED LANES MARKINGS 
ARE PROPOSED AND 0.2 MILES 
OF COLORED SHARED LANE 
MARKINGS ARE PROPOSED 
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SMART BUS STOPS & ROUTES IN SITE VICINITY
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SMART Bus Routes Proximate to Site Location  
(Route #: 445, 450, 460, 461, 462 & 780) 

 SITE 

  Bus Stop 
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SYNCHRO 10 LEVEL OF SERVICE/CAPACITY ANALYSIS
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LEVEL OF SERVICE /AVERAGE CONTROL DELAY CRITERIA 
 
 
The ability of a roadway to effectively accommodate traffic demand is determined through an 
assessment of the volume-to-capacity ratio, delay and Level of Service of the lane group and/or 
intersection.  The volume-to-capacity ratio is the ratio of traffic flow rate to capacity for a given 
transportation facility.  As defined within the Highway Capacity Manual, 6th Edition (HCM), 
intersection delay is the total additional travel time experienced by drivers, passengers, or 
pedestrians as a result of control measures and interaction with other users of the facility, 
divided by the volume departing from the corresponding cross section of the facility.    Level of 
service is a qualitative measure describing operational conditions within a traffic stream, based 
on service measures such as speed and travel time, freedom to maneuver, traffic interruptions, 
comfort and convenience. 
 
For an unsignalized intersection, LOS A indicates operations with delay less than 10 seconds per 
vehicle, while LOS F describes operations with delay in excess of 50 seconds per vehicle.  For a 
signalized intersection, LOS A indicates operations with delay less than 10 seconds per vehicle 
and LOS F denotes operations with delay in excess of 80 seconds per vehicle. 
 
 
 Level Of 

Service 
(LOS) 

Signalized Delay Range 
(average control delay in 

sec/veh) 

Unsignalized Delay Range 
(average control delay in 

sec/veh) 

 

 
A 

 
<=10 <=10 

 

B >10 and <=20 >10 and <=15 

 

 
C 

 
>20 and <=35 >15 and <=25 

 

D 
 >35 and <=55 >25 and <=35 

 

E 
 

>55 and <=80 >35 and <=50 

 

F 
 

>80 >50 

 
Source:  Highway Capacity Manual, 6th Edition  
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HCM Signalized Intersection Capacity Analysis 2019 Current AM Peak Hour
1: NB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Current AM.syn 11/19/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 656 0 0 720 322 0 3065 334 0 0 0
Future Volume (vph) 0 656 0 0 720 322 0 3065 334 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 10.0 6.0
Lane Util. Factor 0.95 0.95 0.86
Frpb, ped/bikes 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.95 0.99
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3725 3522 6630
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3725 3522 6630
Peak-hour factor, PHF 0.93 0.93 0.93 0.86 0.86 0.86 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 705 0 0 837 374 0 3226 352 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 21 0 0 0 0
Lane Group Flow (vph) 0 705 0 0 1211 0 0 3558 0 0 0 0
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Turn Type NA NA NA
Protected Phases 8 4 2
Permitted Phases
Actuated Green, G (s) 29.0 25.0 49.0
Effective Green, g (s) 29.0 25.0 49.0
Actuated g/C Ratio 0.32 0.28 0.54
Clearance Time (s) 6.0 10.0 6.0
Lane Grp Cap (vph) 1200 978 3609
v/s Ratio Prot 0.19 c0.34 c0.54
v/s Ratio Perm
v/c Ratio 0.59 1.24 0.99
Uniform Delay, d1 25.5 32.5 20.2
Progression Factor 0.00 1.00 1.00
Incremental Delay, d2 1.3 116.0 12.0
Delay (s) 1.3 148.5 32.2
Level of Service A F C
Approach Delay (s) 1.3 148.5 32.2 0.0
Approach LOS A F C A

Intersection Summary
HCM 2000 Control Delay 53.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2019 Current AM Peak Hour
2: SB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Current AM.syn 11/19/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 656 65 0 720 0 0 0 0 0 3114 162
Future Volume (vph) 0 656 65 0 720 0 0 0 0 0 3114 162
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 10.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.86 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3630 3762 6812 1657
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3630 3762 6812 1657
Peak-hour factor, PHF 0.93 0.93 0.93 0.95 0.95 0.95 0.92 0.92 0.92 0.95 0.95 0.95
Adj. Flow (vph) 0 705 70 0 758 0 0 0 0 0 3278 171
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 39
Lane Group Flow (vph) 0 775 0 0 758 0 0 0 0 0 3278 132
Confl. Peds. (#/hr) 22 11 11 22 3 1 1 3
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type NA NA NA Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 25.0 29.0 49.0 49.0
Effective Green, g (s) 25.0 29.0 49.0 49.0
Actuated g/C Ratio 0.28 0.32 0.54 0.54
Clearance Time (s) 10.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1008 1212 3708 902
v/s Ratio Prot c0.21 0.20 c0.48
v/s Ratio Perm 0.08
v/c Ratio 0.77 0.63 0.88 0.15
Uniform Delay, d1 29.8 25.9 18.0 10.1
Progression Factor 0.90 0.00 1.07 0.85
Incremental Delay, d2 4.2 0.2 2.3 0.2
Delay (s) 31.1 0.2 21.6 8.8
Level of Service C A C A
Approach Delay (s) 31.1 0.2 0.0 21.0
Approach LOS C A A C

Intersection Summary
HCM 2000 Control Delay 19.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2019 Current AM Peak Hour
3: Peabody Street/Park Street & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Current AM.syn 11/19/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 640 38 97 663 122 0 0 81 0 0 0
Future Volume (vph) 0 640 38 97 663 122 0 0 81 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 11 11 11 11 11 11 11 11 11 11 11 11
Total Lost time (s) 6.0 5.0 6.0 6.0 4.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 0.94 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 0.86
Flt Protected 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1450 1369 1605 1600 1343 1490
Flt Permitted 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1450 1369 1605 1600 1343 1490
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.78 0.78 0.78 0.92 0.92 0.92
Adj. Flow (vph) 0 674 40 102 698 128 0 0 104 0 0 0
RTOR Reduction (vph) 0 0 13 0 1 0 0 0 80 0 0 0
Lane Group Flow (vph) 0 674 27 102 710 115 0 0 24 0 0 0
Confl. Peds. (#/hr) 12 13 13 12
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 1% 1% 1% 2% 2% 2%
Parking  (#/hr) 10
Turn Type NA Perm Prot NA Free Over
Protected Phases 6 5 2 10 5
Permitted Phases 6 Free
Actuated Green, G (s) 57.0 57.0 21.0 61.0 90.0 21.0
Effective Green, g (s) 57.0 58.0 21.0 59.0 90.0 21.0
Actuated g/C Ratio 0.63 0.64 0.23 0.66 1.00 0.23
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 918 882 374 1048 1343 347
v/s Ratio Prot c0.46 c0.06 c0.44 0.02
v/s Ratio Perm 0.02 0.09
v/c Ratio 0.73 0.03 0.27 0.68 0.09 0.07
Uniform Delay, d1 11.3 5.8 28.2 9.6 0.0 26.9
Progression Factor 1.00 1.00 1.29 0.55 1.00 1.00
Incremental Delay, d2 5.2 0.1 1.5 3.0 0.1 0.4
Delay (s) 16.5 5.9 37.9 8.3 0.1 27.3
Level of Service B A D A A C
Approach Delay (s) 15.9 10.6 27.3 0.0
Approach LOS B B C A

Intersection Summary
HCM 2000 Control Delay 13.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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SimTraffic Performance Report 2019 Current AM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/20/2019

4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT WBT WBR NBL NBT NBR SBL SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
Total Delay (hr) 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total Del/Veh (s) 4.1 6.0 3.6 2.1 0.1 1.0 0.4 5.6 2.9 2.8
Total Stops 9 34 102 28 0 0 0 14 12 199
Travel Time (hr) 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.6
Avg Speed (mph) 15 14 6 6 21 20 16 14 15 13
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HCM Unsignalized Intersection Capacity Analysis 2019 Current AM Peak Hour
5: SB Woodward Avenue & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Current AM.syn 11/19/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 125 0 0 3153 130
Future Volume (Veh/h) 0 125 0 0 3153 130
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.84 0.84 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 149 0 0 3319 137
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 327 192
pX, platoon unblocked 0.62 0.62 0.62
vC, conflicting volume 3388 898 3456
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1808 0 1918
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 78 100
cM capacity (veh/h) 45 678 195

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 149 948 948 948 611
Volume Left 0 0 0 0 0
Volume Right 149 0 0 0 137
cSH 678 1700 1700 1700 1700
Volume to Capacity 0.22 0.56 0.56 0.56 0.36
Queue Length 95th (ft) 21 0 0 0 0
Control Delay (s) 11.8 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 11.8 0.0
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis 2019 Current AM Peak Hour
9: SB Woodward Avenue & NB to SB Cross-over

Stonefield Engineering & Design Synchro 10 Report
Current AM.syn 11/19/2019

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 169 0 0 0 0 3114
Future Volume (vph) 169 0 0 0 0 3114
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Lane Width 16 12 12 12 12 12
Total Lost time (s) 5.0 5.7
Lane Util. Factor 1.00 0.86
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2132 6812
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2132 6812
Peak-hour factor, PHF 0.88 0.88 1.00 1.00 0.95 0.95
Adj. Flow (vph) 192 0 0 0 0 3278
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 192 0 0 0 0 3278
Heavy Vehicles (%) 1% 0% 0% 0% 0% 1%
Turn Type Prot NA
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 25.0 54.3
Effective Green, g (s) 25.0 54.3
Actuated g/C Ratio 0.28 0.60
Clearance Time (s) 5.0 5.7
Lane Grp Cap (vph) 592 4109
v/s Ratio Prot c0.09 c0.48
v/s Ratio Perm
v/c Ratio 0.32 0.80
Uniform Delay, d1 25.8 13.7
Progression Factor 0.57 1.00
Incremental Delay, d2 0.6 1.7
Delay (s) 15.4 15.3
Level of Service B B
Approach Delay (s) 15.4 0.0 15.3
Approach LOS B A B

Intersection Summary
HCM 2000 Control Delay 15.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 95.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2019 Current PM Peak Hour
1: NB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 643 0 0 604 474 0 2674 390 0 0 0
Future Volume (vph) 0 643 0 0 604 474 0 2674 390 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 10.0 6.0
Lane Util. Factor 0.95 0.95 0.86
Frpb, ped/bikes 1.00 0.97 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.93 0.98
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3689 3399 6596
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3689 3399 6596
Peak-hour factor, PHF 0.95 0.95 0.95 0.94 0.94 0.94 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 677 0 0 643 504 0 2815 411 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 26 0 0 0 0
Lane Group Flow (vph) 0 677 0 0 1146 0 0 3200 0 0 0 0
Confl. Peds. (#/hr) 39 10
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 2% 2% 2%
Turn Type NA NA NA
Protected Phases 8 4 2
Permitted Phases
Actuated Green, G (s) 28.0 24.0 50.0
Effective Green, g (s) 28.0 24.0 50.0
Actuated g/C Ratio 0.31 0.27 0.56
Clearance Time (s) 6.0 10.0 6.0
Lane Grp Cap (vph) 1147 906 3664
v/s Ratio Prot 0.18 c0.34 c0.49
v/s Ratio Perm
v/c Ratio 0.59 1.27 0.87
Uniform Delay, d1 26.2 33.0 17.3
Progression Factor 0.00 1.00 1.00
Incremental Delay, d2 0.9 128.2 3.2
Delay (s) 0.9 161.2 20.5
Level of Service A F C
Approach Delay (s) 0.9 161.2 20.5 0.0
Approach LOS A F C A

Intersection Summary
HCM 2000 Control Delay 49.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2019 Current PM Peak Hour
2: SB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 643 172 0 604 0 0 0 0 0 3848 139
Future Volume (vph) 0 643 172 0 604 0 0 0 0 0 3848 139
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 10.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.86 1.00
Frpb, ped/bikes 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3542 3762 6812 1632
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3542 3762 6812 1632
Peak-hour factor, PHF 0.95 0.95 0.95 0.94 0.94 0.94 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 677 181 0 643 0 0 0 0 0 4094 148
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 38
Lane Group Flow (vph) 0 858 0 0 643 0 0 0 0 0 4094 110
Confl. Peds. (#/hr) 18 16
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type NA NA NA Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 24.0 28.0 50.0 50.0
Effective Green, g (s) 24.0 28.0 50.0 50.0
Actuated g/C Ratio 0.27 0.31 0.56 0.56
Clearance Time (s) 10.0 6.0 6.0 6.0
Lane Grp Cap (vph) 944 1170 3784 906
v/s Ratio Prot c0.24 0.17 c0.60
v/s Ratio Perm 0.07
v/c Ratio 0.91 0.55 1.08 0.12
Uniform Delay, d1 31.9 25.8 20.0 9.5
Progression Factor 0.92 0.00 1.06 0.77
Incremental Delay, d2 10.9 0.2 39.4 0.1
Delay (s) 40.2 0.2 60.6 7.4
Level of Service D A E A
Approach Delay (s) 40.2 0.2 0.0 58.7
Approach LOS D A A E

Intersection Summary
HCM 2000 Control Delay 49.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2019 Current PM Peak Hour
3: Peabody Street/Park Street & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 664 32 76 602 65 0 0 151 0 0 0
Future Volume (vph) 0 664 32 76 602 65 0 0 151 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 11 11 11 11 11 11 12 12 12 12 12 12
Total Lost time (s) 6.0 5.0 6.0 6.0 4.0 6.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frpb, ped/bikes 1.00 0.91 1.00 1.00 0.98 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85 0.86
Flt Protected 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1450 1325 1637 1634 1365 1483
Flt Permitted 1.00 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1450 1325 1637 1634 1365 1483
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.83 0.83 0.83 0.92 0.92 0.92
Adj. Flow (vph) 0 699 34 80 634 68 0 0 182 0 0 0
RTOR Reduction (vph) 0 0 13 0 0 0 0 0 132 0 0 0
Lane Group Flow (vph) 0 699 21 80 641 61 0 0 50 0 0 0
Confl. Peds. (#/hr) 23 24 24 23 45 45
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 5% 5% 5% 2% 2% 2%
Parking  (#/hr) 10
Turn Type NA Perm Prot NA Free Over
Protected Phases 6 5 2 10 5
Permitted Phases 6 Free
Actuated Green, G (s) 53.4 53.4 24.6 71.2 90.0 24.6
Effective Green, g (s) 53.4 54.4 24.6 69.2 90.0 24.6
Actuated g/C Ratio 0.59 0.60 0.27 0.77 1.00 0.27
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 860 800 447 1256 1365 405
v/s Ratio Prot c0.48 c0.05 c0.39 0.03
v/s Ratio Perm 0.02 0.04
v/c Ratio 0.81 0.03 0.18 0.51 0.04 0.12
Uniform Delay, d1 14.4 7.2 25.0 4.0 0.0 24.6
Progression Factor 1.00 1.00 1.26 0.68 1.00 1.00
Incremental Delay, d2 8.3 0.1 0.8 1.3 0.1 0.6
Delay (s) 22.6 7.2 32.2 4.0 0.1 25.2
Level of Service C A C A A C
Approach Delay (s) 21.9 6.6 25.2 0.0
Approach LOS C A C A

Intersection Summary
HCM 2000 Control Delay 15.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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SimTraffic Performance Report 2019 Current PM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/20/2019

4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT WBT WBR NBL NBT NBR SBL SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.3 0.2
Total Delay (hr) 0.0 0.4 0.0 0.0 0.0 0.0 0.1 1.3 0.4 2.2
Total Del/Veh (s) 11.7 20.3 3.5 2.5 0.0 0.2 7.8 34.9 29.8 22.3
Total Stops 13 65 28 13 0 0 10 137 44 310
Travel Time (hr) 0.1 0.5 0.0 0.0 0.0 0.0 0.1 1.7 0.5 3.0
Avg Speed (mph) 10 7 7 6 21 23 7 5 5 6
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HCM Unsignalized Intersection Capacity Analysis 2019 Current PM Peak Hour
5: SB Woodward Avenue & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 236 0 0 3752 39
Future Volume (Veh/h) 0 236 0 0 3752 39
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.87 1.00 1.00 0.93 0.93
Hourly flow rate (vph) 0 271 0 0 4034 42
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 327 192
pX, platoon unblocked 0.44 0.44 0.44
vC, conflicting volume 4055 1030 4076
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1562 0 1610
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 43 100
cM capacity (veh/h) 46 478 180

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 271 1153 1153 1153 618
Volume Left 0 0 0 0 0
Volume Right 271 0 0 0 42
cSH 478 1700 1700 1700 1700
Volume to Capacity 0.57 0.68 0.68 0.68 0.36
Queue Length 95th (ft) 87 0 0 0 0
Control Delay (s) 21.9 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 21.9 0.0
Approach LOS C

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2019 Current PM Peak Hour
6: SB Woodward Avenue & Site Driveway

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 12 0 0 3975 13
Future Volume (Veh/h) 0 12 0 0 3975 13
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 1.00 1.00 0.93 0.93
Hourly flow rate (vph) 0 13 0 0 4274 14
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 225 294
pX, platoon unblocked 0.44 0.44 0.44
vC, conflicting volume 4281 1076 4288
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2100 0 2115
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 97 100
cM capacity (veh/h) 20 481 116

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 13 1221 1221 1221 625
Volume Left 0 0 0 0 0
Volume Right 13 0 0 0 14
cSH 481 1700 1700 1700 1700
Volume to Capacity 0.03 0.72 0.72 0.72 0.37
Queue Length 95th (ft) 2 0 0 0 0
Control Delay (s) 12.7 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.7 0.0
Approach LOS B

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15
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HCM 6th TWSC 2019 Current PM Peak Hour
8: Site Driveway & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 234 4 2 37 5 2
Future Vol, veh/h 234 4 2 37 5 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 84 84 85 85
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 269 5 2 44 6 2
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 274 0 320 272
          Stage 1 - - - - 272 -
          Stage 2 - - - - 48 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1301 - 678 772
          Stage 1 - - - - 778 -
          Stage 2 - - - - 980 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1301 - 677 772
Mov Cap-2 Maneuver - - - - 677 -
          Stage 1 - - - - 778 -
          Stage 2 - - - - 978 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.4 10.2
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 702 - - 1301 -
HCM Lane V/C Ratio 0.012 - - 0.002 -
HCM Control Delay (s) 10.2 - - 7.8 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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HCM Signalized Intersection Capacity Analysis 2019 Current PM Peak Hour
9: SB Woodward Avenue & NB to SB Cross-over

Stonefield Engineering & Design Synchro 10 Report
Current PM.syn 11/20/2019

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 177 0 0 0 0 3614
Future Volume (vph) 177 0 0 0 0 3614
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Lane Width 16 12 12 12 12 12
Total Lost time (s) 5.0 5.7
Lane Util. Factor 1.00 0.86
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2153 6880
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2153 6880
Peak-hour factor, PHF 0.90 0.90 1.00 1.00 0.93 0.93
Adj. Flow (vph) 197 0 0 0 0 3886
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 197 0 0 0 0 3886
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Turn Type Prot NA
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 28.0 51.3
Effective Green, g (s) 28.0 51.3
Actuated g/C Ratio 0.31 0.57
Clearance Time (s) 5.0 5.7
Lane Grp Cap (vph) 669 3921
v/s Ratio Prot c0.09 c0.56
v/s Ratio Perm
v/c Ratio 0.29 0.99
Uniform Delay, d1 23.5 19.1
Progression Factor 0.62 1.00
Incremental Delay, d2 0.6 12.4
Delay (s) 15.2 31.6
Level of Service B C
Approach Delay (s) 15.2 0.0 31.6
Approach LOS B A C

Intersection Summary
HCM 2000 Control Delay 30.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 98.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Background AM Peak Hour
1: NB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 694 0 0 770 340 0 3233 352 0 0 0
Future Volume (vph) 0 694 0 0 770 340 0 3233 352 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 10.0 6.0
Lane Util. Factor 0.95 0.95 0.86
Frpb, ped/bikes 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.95 0.99
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3725 3524 6630
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3725 3524 6630
Peak-hour factor, PHF 0.93 0.93 0.93 0.86 0.86 0.86 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 746 0 0 895 395 0 3403 371 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 21 0 0 0 0
Lane Group Flow (vph) 0 746 0 0 1290 0 0 3754 0 0 0 0
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Turn Type NA NA NA
Protected Phases 8 4 2
Permitted Phases
Actuated Green, G (s) 29.0 25.0 49.0
Effective Green, g (s) 29.0 25.0 49.0
Actuated g/C Ratio 0.32 0.28 0.54
Clearance Time (s) 6.0 10.0 6.0
Lane Grp Cap (vph) 1200 978 3609
v/s Ratio Prot 0.20 c0.37 c0.57
v/s Ratio Perm
v/c Ratio 0.62 1.32 1.04
Uniform Delay, d1 25.9 32.5 20.5
Progression Factor 0.00 1.00 1.00
Incremental Delay, d2 1.1 150.8 26.7
Delay (s) 1.1 183.3 47.2
Level of Service A F D
Approach Delay (s) 1.1 183.3 47.2 0.0
Approach LOS A F D A

Intersection Summary
HCM 2000 Control Delay 71.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Background AM Peak Hour
2: SB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 694 71 0 770 0 0 0 0 0 3289 189
Future Volume (vph) 0 694 71 0 770 0 0 0 0 0 3289 189
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 10 10 10 12 12 12 12 12 12 12 12 12
Total Lost time (s) 10.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.86 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3386 3762 6812 1657
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3386 3762 6812 1657
Peak-hour factor, PHF 0.93 0.93 0.93 0.95 0.95 0.95 0.92 0.92 0.92 0.95 0.95 0.95
Adj. Flow (vph) 0 746 76 0 811 0 0 0 0 0 3462 199
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 39
Lane Group Flow (vph) 0 822 0 0 811 0 0 0 0 0 3462 160
Confl. Peds. (#/hr) 22 11 11 22 3 1 1 3
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type NA NA NA Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 25.0 29.0 49.0 49.0
Effective Green, g (s) 25.0 29.0 49.0 49.0
Actuated g/C Ratio 0.28 0.32 0.54 0.54
Clearance Time (s) 10.0 6.0 6.0 6.0
Lane Grp Cap (vph) 940 1212 3708 902
v/s Ratio Prot c0.24 0.22 c0.51
v/s Ratio Perm 0.10
v/c Ratio 0.87 0.67 0.93 0.18
Uniform Delay, d1 31.0 26.4 19.0 10.3
Progression Factor 0.89 0.00 1.03 0.76
Incremental Delay, d2 8.1 0.3 3.6 0.3
Delay (s) 35.6 0.3 23.3 8.1
Level of Service D A C A
Approach Delay (s) 35.6 0.3 0.0 22.4
Approach LOS D A A C

Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Background AM Peak Hour
3: Peabody Street/Park Street & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 675 51 131 699 129 0 0 90 0 0 5
Future Volume (vph) 0 675 51 131 699 129 0 0 90 0 0 5
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 11 11 11 10 10 10 12 12 12 12 12 12
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 0.86 0.86
Flt Protected 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1431 1550 1631 1343 1542 1526
Flt Permitted 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1431 1550 1631 1343 1542 1526
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.78 0.78 0.78 0.92 0.92 0.92
Adj. Flow (vph) 0 711 54 138 736 136 0 0 115 0 0 5
RTOR Reduction (vph) 0 3 0 0 0 66 0 0 93 0 0 5
Lane Group Flow (vph) 0 762 0 138 736 70 0 0 22 0 0 1
Confl. Peds. (#/hr) 12 13 13 12
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 1% 1% 1% 2% 2% 2%
Parking  (#/hr) 10
Turn Type NA Prot NA Perm Over Prot
Protected Phases 6 14 5 2 5 14
Permitted Phases 2
Actuated Green, G (s) 61.0 17.0 46.0 46.0 17.0 9.0
Effective Green, g (s) 61.0 17.0 46.0 46.0 17.0 9.0
Actuated g/C Ratio 0.68 0.19 0.51 0.51 0.19 0.10
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 969 292 833 686 291 152
v/s Ratio Prot c0.53 c0.09 c0.45 0.01 0.00
v/s Ratio Perm 0.05
v/c Ratio 0.79 0.47 0.88 0.10 0.07 0.00
Uniform Delay, d1 10.0 32.5 19.6 11.3 30.0 36.5
Progression Factor 1.00 1.11 0.31 0.00 1.00 1.00
Incremental Delay, d2 6.4 4.4 11.1 0.2 0.5 0.0
Delay (s) 16.4 40.4 17.1 0.2 30.5 36.5
Level of Service B D B A C D
Approach Delay (s) 16.4 18.0 30.5 36.5
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM 6th TWSC 2021 Future Background AM Peak Hour
4: Park Street & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Intersection
Int Delay, s/veh 7.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 38 0 0 110 27 39 13 77 18 5 6
Future Vol, veh/h 9 38 0 0 110 27 39 13 77 18 5 6
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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 82 82 82 88 88 88 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0 0 0 1 1 0 0
Mvmt Flow 11 45 0 0 134 33 44 15 88 20 5 7
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 280 240 9 218 199 59 12 0 0 103 0 0
          Stage 1 49 49 - 147 147 - - - - - - -
          Stage 2 231 191 - 71 52 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.11 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Cap-1 Maneuver 676 665 1079 743 700 1012 1620 - - 1495 - -
          Stage 1 969 858 - 860 779 - - - - - - -
          Stage 2 776 746 - 944 856 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 537 637 1079 681 671 1012 1620 - - 1495 - -
Mov Cap-2 Maneuver 537 637 - 681 671 - - - - - - -
          Stage 1 941 847 - 835 756 - - - - - - -
          Stage 2 600 724 - 882 845 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.4 11.5 2.2 4.6
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1620 - - 615 719 1495 - -
HCM Lane V/C Ratio 0.027 - - 0.091 0.232 0.013 - -
HCM Control Delay (s) 7.3 0 - 11.4 11.5 7.4 0 -
HCM Lane LOS A A - B B A A -
HCM 95th %tile Q(veh) 0.1 - - 0.3 0.9 0 - -
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HCM Unsignalized Intersection Capacity Analysis 2021 Future Background AM Peak Hour
5: SB Woodward Avenue & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 132 0 0 3348 137
Future Volume (Veh/h) 0 132 0 0 3348 137
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.84 0.84 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 157 0 0 3524 144
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 329 192
pX, platoon unblocked 0.57 0.57 0.57
vC, conflicting volume 3596 953 3668
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1806 0 1931
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 75 100
cM capacity (veh/h) 41 623 177

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 157 1007 1007 1007 647
Volume Left 0 0 0 0 0
Volume Right 157 0 0 0 144
cSH 623 1700 1700 1700 1700
Volume to Capacity 0.25 0.59 0.59 0.59 0.38
Queue Length 95th (ft) 25 0 0 0 0
Control Delay (s) 12.7 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.7 0.0
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 62.7% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2021 Future Background AM Peak Hour
6: SB Woodward Avenue & Site Driveway

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 0 3478 2
Future Volume (Veh/h) 0 0 0 0 3478 2
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 0 0 0 3661 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 250 271
pX, platoon unblocked 0.58 0.58 0.58
vC, conflicting volume 3662 916 3663
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1940 0 1942
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 34 628 176

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 0 1046 1046 1046 525
Volume Left 0 0 0 0 0
Volume Right 0 0 0 0 2
cSH 1700 1700 1700 1700 1700
Volume to Capacity 0.00 0.62 0.62 0.62 0.31
Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15
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HCM 6th TWSC 2021 Future Background AM Peak Hour
8: Site Driveway & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 132 1 0 137 0 0
Future Vol, veh/h 132 1 0 137 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 - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 82 82 85 85
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 157 1 0 167 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 158 0 325 158
          Stage 1 - - - - 158 -
          Stage 2 - - - - 167 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1434 - 673 893
          Stage 1 - - - - 875 -
          Stage 2 - - - - 867 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1434 - 673 893
Mov Cap-2 Maneuver - - - - 673 -
          Stage 1 - - - - 875 -
          Stage 2 - - - - 867 -
 

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) - - - 1434 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) - - - 0 -

A46



HCM Signalized Intersection Capacity Analysis 2021 Future Background AM Peak Hour
9: SB Woodward Avenue & NB to SB Cross-over

Stonefield Engineering & Design Synchro 10 Report
Future Background AM.syn 11/21/2019

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 178 0 0 0 0 3307
Future Volume (vph) 178 0 0 0 0 3307
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Lane Width 16 12 12 12 12 12
Total Lost time (s) 5.0 5.7
Lane Util. Factor 1.00 0.86
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2132 6812
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2132 6812
Peak-hour factor, PHF 0.88 0.88 1.00 1.00 0.95 0.95
Adj. Flow (vph) 202 0 0 0 0 3481
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 202 0 0 0 0 3481
Heavy Vehicles (%) 1% 0% 0% 0% 0% 1%
Turn Type Prot NA
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 25.0 54.3
Effective Green, g (s) 25.0 54.3
Actuated g/C Ratio 0.28 0.60
Clearance Time (s) 5.0 5.7
Lane Grp Cap (vph) 592 4109
v/s Ratio Prot c0.09 c0.51
v/s Ratio Perm
v/c Ratio 0.34 0.85
Uniform Delay, d1 25.9 14.5
Progression Factor 0.58 1.00
Incremental Delay, d2 0.5 2.3
Delay (s) 15.6 16.8
Level of Service B B
Approach Delay (s) 15.6 0.0 16.8
Approach LOS B A B

Intersection Summary
HCM 2000 Control Delay 16.8 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 100.3% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Background PM Peak Hour
1: NB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 689 0 0 641 500 0 2820 411 0 0 0
Future Volume (vph) 0 689 0 0 641 500 0 2820 411 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 10.0 6.0
Lane Util. Factor 0.95 0.95 0.86
Frpb, ped/bikes 1.00 0.97 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.93 0.98
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3689 3400 6596
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3689 3400 6596
Peak-hour factor, PHF 0.95 0.95 0.95 0.94 0.94 0.94 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 725 0 0 682 532 0 2968 433 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 725 0 0 1214 0 0 3377 0 0 0 0
Confl. Peds. (#/hr) 39 10
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 2% 2% 2%
Turn Type NA NA NA
Protected Phases 8 4 2
Permitted Phases
Actuated Green, G (s) 29.0 25.0 49.0
Effective Green, g (s) 29.0 25.0 49.0
Actuated g/C Ratio 0.32 0.28 0.54
Clearance Time (s) 6.0 10.0 6.0
Lane Grp Cap (vph) 1188 944 3591
v/s Ratio Prot 0.20 c0.36 c0.51
v/s Ratio Perm
v/c Ratio 0.61 1.29 0.94
Uniform Delay, d1 25.7 32.5 19.1
Progression Factor 0.00 1.00 1.00
Incremental Delay, d2 0.2 136.8 6.4
Delay (s) 0.2 169.3 25.5
Level of Service A F C
Approach Delay (s) 0.2 169.3 25.5 0.0
Approach LOS A F C A

Intersection Summary
HCM 2000 Control Delay 54.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Background PM Peak Hour
2: SB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 689 196 0 641 0 0 0 0 0 4061 153
Future Volume (vph) 0 689 196 0 641 0 0 0 0 0 4061 153
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 10 10 10 12 12 12 12 12 12 12 12 12
Total Lost time (s) 10.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.86 1.00
Frpb, ped/bikes 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3299 3762 6812 1632
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3299 3762 6812 1632
Peak-hour factor, PHF 0.95 0.95 0.95 0.94 0.94 0.94 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 725 206 0 682 0 0 0 0 0 4320 163
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 39
Lane Group Flow (vph) 0 931 0 0 682 0 0 0 0 0 4320 124
Confl. Peds. (#/hr) 18 16
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type NA NA NA Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 25.0 29.0 49.0 49.0
Effective Green, g (s) 25.0 29.0 49.0 49.0
Actuated g/C Ratio 0.28 0.32 0.54 0.54
Clearance Time (s) 10.0 6.0 6.0 6.0
Lane Grp Cap (vph) 916 1212 3708 888
v/s Ratio Prot c0.28 0.18 c0.63
v/s Ratio Perm 0.08
v/c Ratio 1.02 0.56 1.17 0.14
Uniform Delay, d1 32.5 25.3 20.5 10.1
Progression Factor 0.90 0.00 0.99 0.70
Incremental Delay, d2 28.6 0.2 75.4 0.1
Delay (s) 57.9 0.2 95.8 7.2
Level of Service E A F A
Approach Delay (s) 57.9 0.2 0.0 92.6
Approach LOS E A A F

Intersection Summary
HCM 2000 Control Delay 76.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Background PM Peak Hour
3: Peabody Street/Park Street & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 700 39 90 635 69 0 0 185 0 0 22
Future Volume (vph) 0 700 39 90 635 69 0 0 185 0 0 22
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 11 11 11 10 10 10 12 12 12 12 12 12
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 0.86 0.86
Flt Protected 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1433 1580 1663 1354 1483 1526
Flt Permitted 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1433 1580 1663 1354 1483 1526
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.83 0.83 0.83 0.92 0.92 0.92
Adj. Flow (vph) 0 737 41 95 668 73 0 0 223 0 0 24
RTOR Reduction (vph) 0 2 0 0 0 36 0 0 181 0 0 22
Lane Group Flow (vph) 0 776 0 95 668 37 0 0 42 0 0 2
Confl. Peds. (#/hr) 23 24 24 23 45 45
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 5% 5% 5% 2% 2% 2%
Parking  (#/hr) 10
Turn Type NA Prot NA Perm Over Prot
Protected Phases 6 14 5 2 5 14
Permitted Phases 2
Actuated Green, G (s) 61.0 17.0 46.0 46.0 17.0 9.0
Effective Green, g (s) 61.0 17.0 46.0 46.0 17.0 9.0
Actuated g/C Ratio 0.68 0.19 0.51 0.51 0.19 0.10
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 971 298 849 692 280 152
v/s Ratio Prot c0.54 c0.06 0.40 0.03 0.00
v/s Ratio Perm 0.03
v/c Ratio 0.80 0.32 0.79 0.05 0.15 0.02
Uniform Delay, d1 10.2 31.5 18.0 11.1 30.5 36.5
Progression Factor 1.00 1.11 0.30 0.00 1.00 1.00
Incremental Delay, d2 6.8 2.5 6.5 0.1 1.1 0.2
Delay (s) 17.0 37.4 11.8 0.1 31.6 36.7
Level of Service B D B A C D
Approach Delay (s) 17.0 13.7 31.6 36.7
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM 6th TWSC 2021 Future Background PM Peak Hour
4: Park Street & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Intersection
Int Delay, s/veh 8.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 19 75 0 0 31 14 19 9 41 136 22 23
Future Vol, veh/h 19 75 0 0 31 14 19 9 41 136 22 23
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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 84 84 84 90 90 90 86 86 86
Heavy Vehicles, % 0 0 0 0 0 0 0 0 1 1 0 0
Mvmt Flow 22 86 0 0 37 17 21 10 46 158 26 27
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 458 454 40 474 444 33 53 0 0 56 0 0
          Stage 1 356 356 - 75 75 - - - - - - -
          Stage 2 102 98 - 399 369 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.11 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Cap-1 Maneuver 516 505 1037 504 511 1046 1566 - - 1555 - -
          Stage 1 666 633 - 939 836 - - - - - - -
          Stage 2 909 818 - 631 624 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 433 445 1037 392 451 1046 1566 - - 1555 - -
Mov Cap-2 Maneuver 433 445 - 392 451 - - - - - - -
          Stage 1 657 567 - 926 824 - - - - - - -
          Stage 2 842 807 - 479 558 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 15.7 12.3 2 5.7
HCM LOS C B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1566 - - 443 548 1555 - -
HCM Lane V/C Ratio 0.013 - - 0.244 0.098 0.102 - -
HCM Control Delay (s) 7.3 0 - 15.7 12.3 7.6 0 -
HCM Lane LOS A A - C B A A -
HCM 95th %tile Q(veh) 0 - - 0.9 0.3 0.3 - -
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HCM Unsignalized Intersection Capacity Analysis 2021 Future Background PM Peak Hour
5: SB Woodward Avenue & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 250 0 0 3965 42
Future Volume (Veh/h) 0 250 0 0 3965 42
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.87 1.00 1.00 0.93 0.93
Hourly flow rate (vph) 0 287 0 0 4263 45
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 327 192
pX, platoon unblocked 0.43 0.43 0.43
vC, conflicting volume 4286 1088 4308
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2052 0 2104
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 39 100
cM capacity (veh/h) 21 474 115

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 287 1218 1218 1218 654
Volume Left 0 0 0 0 0
Volume Right 287 0 0 0 45
cSH 474 1700 1700 1700 1700
Volume to Capacity 0.61 0.72 0.72 0.72 0.38
Queue Length 95th (ft) 99 0 0 0 0
Control Delay (s) 23.6 0.0 0.0 0.0 0.0
Lane LOS C
Approach Delay (s) 23.6 0.0
Approach LOS C

Intersection Summary
Average Delay 1.5
Intersection Capacity Utilization 76.6% ICU Level of Service D
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis 2021 Future Background PM Peak Hour
6: SB Woodward Avenue & Site Driveway

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 12 0 0 4202 13
Future Volume (Veh/h) 0 12 0 0 4202 13
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.93 0.93
Hourly flow rate (vph) 0 13 0 0 4518 14
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 244 275
pX, platoon unblocked 0.44 0.44 0.44
vC, conflicting volume 4525 1136 4532
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2614 0 2630
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 97 100
cM capacity (veh/h) 9 475 72

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 13 1291 1291 1291 659
Volume Left 0 0 0 0 0
Volume Right 13 0 0 0 14
cSH 475 1700 1700 1700 1700
Volume to Capacity 0.03 0.76 0.76 0.76 0.39
Queue Length 95th (ft) 2 0 0 0 0
Control Delay (s) 12.8 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 12.8 0.0
Approach LOS B

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15
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HCM 6th TWSC 2021 Future Background PM Peak Hour
8: Site Driveway & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Intersection
Int Delay, s/veh 0.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 248 4 2 40 5 2
Future Vol, veh/h 248 4 2 40 5 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 84 84 85 85
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 285 5 2 48 6 2
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 290 0 340 288
          Stage 1 - - - - 288 -
          Stage 2 - - - - 52 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1283 - 660 756
          Stage 1 - - - - 766 -
          Stage 2 - - - - 976 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1283 - 659 756
Mov Cap-2 Maneuver - - - - 659 -
          Stage 1 - - - - 766 -
          Stage 2 - - - - 974 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.4 10.3
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 684 - - 1283 -
HCM Lane V/C Ratio 0.012 - - 0.002 -
HCM Control Delay (s) 10.3 - - 7.8 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0 - - 0 -
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HCM Signalized Intersection Capacity Analysis 2021 Future Background PM Peak Hour
9: SB Woodward Avenue & NB to SB Cross-over

Stonefield Engineering & Design Synchro 10 Report
Future Background PM.syn 11/21/2019

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 187 0 0 0 0 3820
Future Volume (vph) 187 0 0 0 0 3820
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Lane Width 16 12 12 12 12 12
Total Lost time (s) 5.0 5.7
Lane Util. Factor 1.00 0.86
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2153 6880
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2153 6880
Peak-hour factor, PHF 0.90 0.90 1.00 1.00 0.93 0.93
Adj. Flow (vph) 208 0 0 0 0 4108
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 208 0 0 0 0 4108
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Turn Type Prot NA
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 28.0 51.3
Effective Green, g (s) 28.0 51.3
Actuated g/C Ratio 0.31 0.57
Clearance Time (s) 5.0 5.7
Lane Grp Cap (vph) 669 3921
v/s Ratio Prot c0.10 c0.60
v/s Ratio Perm
v/c Ratio 0.31 1.05
Uniform Delay, d1 23.6 19.4
Progression Factor 0.60 1.00
Incremental Delay, d2 0.5 28.9
Delay (s) 14.8 48.3
Level of Service B D
Approach Delay (s) 14.8 0.0 48.3
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 46.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 103.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Total AM Peak Hour
1: NB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 694 0 0 775 340 0 3257 354 0 0 0
Future Volume (vph) 0 694 0 0 775 340 0 3257 354 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 10.0 6.0
Lane Util. Factor 0.95 0.95 0.86
Frpb, ped/bikes 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.95 0.99
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3725 3525 6630
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3725 3525 6630
Peak-hour factor, PHF 0.93 0.93 0.93 0.86 0.86 0.86 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 746 0 0 901 395 0 3428 373 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 21 0 0 0 0
Lane Group Flow (vph) 0 746 0 0 1296 0 0 3781 0 0 0 0
Confl. Peds. (#/hr) 10 10 10 10 10 10 10 10
Turn Type NA NA NA
Protected Phases 8 4 2
Permitted Phases
Actuated Green, G (s) 29.0 25.0 49.0
Effective Green, g (s) 29.0 25.0 49.0
Actuated g/C Ratio 0.32 0.28 0.54
Clearance Time (s) 6.0 10.0 6.0
Lane Grp Cap (vph) 1200 979 3609
v/s Ratio Prot 0.20 c0.37 c0.57
v/s Ratio Perm
v/c Ratio 0.62 1.32 1.05
Uniform Delay, d1 25.9 32.5 20.5
Progression Factor 0.00 1.00 1.00
Incremental Delay, d2 1.1 152.9 29.4
Delay (s) 1.1 185.4 49.9
Level of Service A F D
Approach Delay (s) 1.1 185.4 49.9 0.0
Approach LOS A F D A

Intersection Summary
HCM 2000 Control Delay 73.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Total AM Peak Hour
2: SB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 694 71 0 775 0 0 0 0 0 3305 190
Future Volume (vph) 0 694 71 0 775 0 0 0 0 0 3305 190
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 10 10 10 12 12 12 12 12 12 12 12 12
Total Lost time (s) 10.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.86 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3386 3762 6812 1657
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3386 3762 6812 1657
Peak-hour factor, PHF 0.93 0.93 0.93 0.95 0.95 0.95 0.92 0.92 0.92 0.95 0.95 0.95
Adj. Flow (vph) 0 746 76 0 816 0 0 0 0 0 3479 200
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 39
Lane Group Flow (vph) 0 822 0 0 816 0 0 0 0 0 3479 161
Confl. Peds. (#/hr) 22 11 11 22 3 1 1 3
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type NA NA NA Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 25.0 29.0 49.0 49.0
Effective Green, g (s) 25.0 29.0 49.0 49.0
Actuated g/C Ratio 0.28 0.32 0.54 0.54
Clearance Time (s) 10.0 6.0 6.0 6.0
Lane Grp Cap (vph) 940 1212 3708 902
v/s Ratio Prot c0.24 0.22 c0.51
v/s Ratio Perm 0.10
v/c Ratio 0.87 0.67 0.94 0.18
Uniform Delay, d1 31.0 26.4 19.1 10.3
Progression Factor 0.89 0.00 1.02 0.74
Incremental Delay, d2 8.1 0.3 3.9 0.3
Delay (s) 35.6 0.3 23.4 8.0
Level of Service D A C A
Approach Delay (s) 35.6 0.3 0.0 22.6
Approach LOS D A A C

Intersection Summary
HCM 2000 Control Delay 21.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

A57



HCM Signalized Intersection Capacity Analysis 2021 Future Total AM Peak Hour
3: Peabody Street/Park Street & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 675 51 131 699 135 0 0 90 0 0 11
Future Volume (vph) 0 675 51 131 699 135 0 0 90 0 0 11
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 11 11 11 10 10 10 12 12 12 12 12 12
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 0.86 0.86
Flt Protected 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1431 1550 1631 1343 1542 1526
Flt Permitted 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1431 1550 1631 1343 1542 1526
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.78 0.78 0.78 0.92 0.92 0.92
Adj. Flow (vph) 0 711 54 138 736 142 0 0 115 0 0 12
RTOR Reduction (vph) 0 3 0 0 0 69 0 0 93 0 0 11
Lane Group Flow (vph) 0 762 0 138 736 73 0 0 22 0 0 1
Confl. Peds. (#/hr) 12 13 13 12
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 1% 1% 1% 2% 2% 2%
Parking  (#/hr) 10
Turn Type NA Prot NA Perm Over Prot
Protected Phases 6 14 5 2 5 14
Permitted Phases 2
Actuated Green, G (s) 61.0 17.0 46.0 46.0 17.0 9.0
Effective Green, g (s) 61.0 17.0 46.0 46.0 17.0 9.0
Actuated g/C Ratio 0.68 0.19 0.51 0.51 0.19 0.10
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 969 292 833 686 291 152
v/s Ratio Prot c0.53 c0.09 c0.45 0.01 0.00
v/s Ratio Perm 0.05
v/c Ratio 0.79 0.47 0.88 0.11 0.07 0.01
Uniform Delay, d1 10.0 32.5 19.6 11.4 30.0 36.5
Progression Factor 1.00 1.11 0.31 0.00 1.00 1.00
Incremental Delay, d2 6.4 4.4 11.1 0.3 0.5 0.1
Delay (s) 16.4 40.4 17.1 0.3 30.5 36.6
Level of Service B D B A C D
Approach Delay (s) 16.4 17.9 30.5 36.6
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM 6th TWSC 2021 Future Total AM Peak Hour
4: Park Street & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Intersection
Int Delay, s/veh 7.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 17 37 4 4 110 56 39 18 87 24 9 6
Future Vol, veh/h 17 37 4 4 110 56 39 18 87 24 9 6
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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 84 84 84 82 82 82 88 88 88 91 91 91
Heavy Vehicles, % 0 0 0 0 0 0 0 0 1 1 0 0
Mvmt Flow 20 44 5 5 134 68 44 20 99 26 10 7
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 325 273 14 248 227 70 17 0 0 119 0 0
          Stage 1 66 66 - 158 158 - - - - - - -
          Stage 2 259 207 - 90 69 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.11 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Cap-1 Maneuver 632 637 1072 710 676 998 1613 - - 1475 - -
          Stage 1 950 844 - 849 771 - - - - - - -
          Stage 2 750 734 - 922 841 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 477 607 1072 644 644 998 1613 - - 1475 - -
Mov Cap-2 Maneuver 477 607 - 644 644 - - - - - - -
          Stage 1 922 829 - 824 748 - - - - - - -
          Stage 2 556 712 - 853 826 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.1 11.9 2 4.6
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1613 - - 578 729 1475 - -
HCM Lane V/C Ratio 0.027 - - 0.119 0.284 0.018 - -
HCM Control Delay (s) 7.3 0 - 12.1 11.9 7.5 0 -
HCM Lane LOS A A - B B A A -
HCM 95th %tile Q(veh) 0.1 - - 0.4 1.2 0.1 - -
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HCM Unsignalized Intersection Capacity Analysis 2021 Future Total AM Peak Hour
5: SB Woodward Avenue & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 148 0 0 3347 172
Future Volume (Veh/h) 0 148 0 0 3347 172
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.84 0.84 1.00 1.00 0.95 0.95
Hourly flow rate (vph) 0 176 0 0 3523 181
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 327 192
pX, platoon unblocked 0.57 0.57 0.57
vC, conflicting volume 3614 971 3704
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1802 0 1961
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 72 100
cM capacity (veh/h) 41 618 171

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 176 1007 1007 1007 684
Volume Left 0 0 0 0 0
Volume Right 176 0 0 0 181
cSH 618 1700 1700 1700 1700
Volume to Capacity 0.28 0.59 0.59 0.59 0.40
Queue Length 95th (ft) 29 0 0 0 0
Control Delay (s) 13.1 0.0 0.0 0.0 0.0
Lane LOS B
Approach Delay (s) 13.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15
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HCM 6th TWSC 2021 Future Total AM Peak Hour
7: Park Street & Site Driveway

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Intersection
Int Delay, s/veh 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 10 134 1 8 9
Future Vol, veh/h 2 10 134 1 8 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 0 0 1 0 0 0
Mvmt Flow 2 11 152 1 9 10
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 181 153 0 0 153 0
          Stage 1 153 - - - - -
          Stage 2 28 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 813 898 - - 1440 -
          Stage 1 880 - - - - -
          Stage 2 1000 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 808 898 - - 1440 -
Mov Cap-2 Maneuver 808 - - - - -
          Stage 1 880 - - - - -
          Stage 2 994 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.1 0 3.5
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 882 1440 -
HCM Lane V/C Ratio - - 0.015 0.006 -
HCM Control Delay (s) - - 9.1 7.5 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0 0 -
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HCM 6th TWSC 2021 Future Total AM Peak Hour
8: Site Driveway & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Intersection
Int Delay, s/veh 0.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 148 0 2 170 0 0
Future Vol, veh/h 148 0 2 170 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 - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 82 82 85 85
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 176 0 2 207 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 176 0 387 176
          Stage 1 - - - - 176 -
          Stage 2 - - - - 211 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1412 - 620 872
          Stage 1 - - - - 859 -
          Stage 2 - - - - 829 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1412 - 619 872
Mov Cap-2 Maneuver - - - - 619 -
          Stage 1 - - - - 859 -
          Stage 2 - - - - 827 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.1 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 1412 -
HCM Lane V/C Ratio - - - 0.002 -
HCM Control Delay (s) 0 - - 7.6 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) - - - 0 -
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HCM Signalized Intersection Capacity Analysis 2021 Future Total AM Peak Hour
9: SB Woodward Avenue & NB to SB Cross-over

Stonefield Engineering & Design Synchro 10 Report
Future Total AM.syn 01/03/2020

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 195 0 0 0 0 3324
Future Volume (vph) 195 0 0 0 0 3324
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Lane Width 16 12 12 12 12 12
Total Lost time (s) 5.0 5.7
Lane Util. Factor 1.00 0.86
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2132 6812
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2132 6812
Peak-hour factor, PHF 0.88 0.88 1.00 1.00 0.95 0.95
Adj. Flow (vph) 222 0 0 0 0 3499
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 222 0 0 0 0 3499
Heavy Vehicles (%) 1% 0% 0% 0% 0% 1%
Turn Type Prot NA
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 25.0 54.3
Effective Green, g (s) 25.0 54.3
Actuated g/C Ratio 0.28 0.60
Clearance Time (s) 5.0 5.7
Lane Grp Cap (vph) 592 4109
v/s Ratio Prot c0.10 c0.51
v/s Ratio Perm
v/c Ratio 0.38 0.85
Uniform Delay, d1 26.2 14.6
Progression Factor 0.58 1.00
Incremental Delay, d2 0.6 2.4
Delay (s) 15.9 17.0
Level of Service B B
Approach Delay (s) 15.9 0.0 17.0
Approach LOS B A B

Intersection Summary
HCM 2000 Control Delay 16.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 100.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Total PM Peak Hour
1: NB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 689 0 0 647 500 0 2870 419 0 0 0
Future Volume (vph) 0 689 0 0 647 500 0 2870 419 0 0 0
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Total Lost time (s) 6.0 10.0 6.0
Lane Util. Factor 0.95 0.95 0.86
Frpb, ped/bikes 1.00 0.97 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 0.93 0.98
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 3689 3402 6596
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 3689 3402 6596
Peak-hour factor, PHF 0.95 0.95 0.95 0.94 0.94 0.94 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 725 0 0 688 532 0 3021 441 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 725 0 0 1220 0 0 3438 0 0 0 0
Confl. Peds. (#/hr) 39 10
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 2% 2% 2%
Turn Type NA NA NA
Protected Phases 8 4 2
Permitted Phases
Actuated Green, G (s) 29.0 25.0 49.0
Effective Green, g (s) 29.0 25.0 49.0
Actuated g/C Ratio 0.32 0.28 0.54
Clearance Time (s) 6.0 10.0 6.0
Lane Grp Cap (vph) 1188 945 3591
v/s Ratio Prot 0.20 c0.36 c0.52
v/s Ratio Perm
v/c Ratio 0.61 1.29 0.96
Uniform Delay, d1 25.7 32.5 19.5
Progression Factor 0.00 1.00 1.00
Incremental Delay, d2 0.2 138.9 8.0
Delay (s) 0.2 171.4 27.5
Level of Service A F C
Approach Delay (s) 0.2 171.4 27.5 0.0
Approach LOS A F C A

Intersection Summary
HCM 2000 Control Delay 56.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Total PM Peak Hour
2: SB Woodward Avenue & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 689 196 0 647 0 0 0 0 0 4125 157
Future Volume (vph) 0 689 196 0 647 0 0 0 0 0 4125 157
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 10 10 10 12 12 12 12 12 12 12 12 12
Total Lost time (s) 10.0 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.86 1.00
Frpb, ped/bikes 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.97 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3299 3762 6812 1632
Flt Permitted 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3299 3762 6812 1632
Peak-hour factor, PHF 0.95 0.95 0.95 0.94 0.94 0.94 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 725 206 0 688 0 0 0 0 0 4388 167
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 39
Lane Group Flow (vph) 0 931 0 0 688 0 0 0 0 0 4388 128
Confl. Peds. (#/hr) 18 16
Heavy Vehicles (%) 3% 3% 3% 1% 1% 1% 2% 2% 2% 1% 1% 1%
Turn Type NA NA NA Perm
Protected Phases 4 8 2
Permitted Phases 2
Actuated Green, G (s) 25.0 29.0 49.0 49.0
Effective Green, g (s) 25.0 29.0 49.0 49.0
Actuated g/C Ratio 0.28 0.32 0.54 0.54
Clearance Time (s) 10.0 6.0 6.0 6.0
Lane Grp Cap (vph) 916 1212 3708 888
v/s Ratio Prot c0.28 0.18 c0.64
v/s Ratio Perm 0.08
v/c Ratio 1.02 0.57 1.18 0.14
Uniform Delay, d1 32.5 25.3 20.5 10.1
Progression Factor 0.90 0.00 0.99 0.68
Incremental Delay, d2 28.6 0.2 83.6 0.1
Delay (s) 57.9 0.2 103.9 7.0
Level of Service E A F A
Approach Delay (s) 57.9 0.2 0.0 100.3
Approach LOS E A A F

Intersection Summary
HCM 2000 Control Delay 82.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2021 Future Total PM Peak Hour
3: Peabody Street/Park Street & Maple Road

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 700 39 90 635 79 0 0 185 0 0 40
Future Volume (vph) 0 700 39 90 635 79 0 0 185 0 0 40
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Width 11 11 11 10 10 10 12 12 12 12 12 12
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 1.00 0.85 0.86 0.86
Flt Protected 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1433 1580 1663 1354 1483 1526
Flt Permitted 1.00 0.95 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1433 1580 1663 1354 1483 1526
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.83 0.83 0.83 0.92 0.92 0.92
Adj. Flow (vph) 0 737 41 95 668 83 0 0 223 0 0 43
RTOR Reduction (vph) 0 2 0 0 0 41 0 0 181 0 0 39
Lane Group Flow (vph) 0 776 0 95 668 42 0 0 42 0 0 4
Confl. Peds. (#/hr) 23 24 24 23 45 45
Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 5% 5% 5% 2% 2% 2%
Parking  (#/hr) 10
Turn Type NA Prot NA Perm Over Prot
Protected Phases 6 14 5 2 5 14
Permitted Phases 2
Actuated Green, G (s) 61.0 17.0 46.0 46.0 17.0 9.0
Effective Green, g (s) 61.0 17.0 46.0 46.0 17.0 9.0
Actuated g/C Ratio 0.68 0.19 0.51 0.51 0.19 0.10
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 971 298 849 692 280 152
v/s Ratio Prot c0.54 c0.06 0.40 0.03 0.00
v/s Ratio Perm 0.03
v/c Ratio 0.80 0.32 0.79 0.06 0.15 0.03
Uniform Delay, d1 10.2 31.5 18.0 11.1 30.5 36.6
Progression Factor 1.00 1.11 0.30 0.00 1.00 1.00
Incremental Delay, d2 6.8 2.5 6.5 0.2 1.1 0.3
Delay (s) 17.0 37.4 11.9 0.2 31.6 36.9
Level of Service B D B A C D
Approach Delay (s) 17.0 13.6 31.6 36.9
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM 6th TWSC 2021 Future Total PM Peak Hour
4: Park Street & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Intersection
Int Delay, s/veh 9.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 30 71 6 19 26 50 24 14 62 193 37 23
Future Vol, veh/h 30 71 6 19 26 50 24 14 62 193 37 23
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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 87 87 87 84 84 84 90 90 90 86 86 86
Heavy Vehicles, % 0 0 0 0 0 0 0 0 1 1 0 0
Mvmt Flow 34 82 7 23 31 60 27 16 69 224 43 27
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 655 644 57 654 623 51 70 0 0 85 0 0
          Stage 1 505 505 - 105 105 - - - - - - -
          Stage 2 150 139 - 549 518 - - - - - - -
Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.11 - -
Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -
Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -
Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.209 - -
Pot Cap-1 Maneuver 382 394 1015 383 405 1023 1544 - - 1518 - -
          Stage 1 553 544 - 906 812 - - - - - - -
          Stage 2 857 785 - 524 536 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 291 327 1015 269 337 1023 1544 - - 1518 - -
Mov Cap-2 Maneuver 291 327 - 269 337 - - - - - - -
          Stage 1 543 460 - 890 797 - - - - - - -
          Stage 2 762 771 - 362 453 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 22.4 14.7 1.8 5.9
HCM LOS C B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1544 - - 328 483 1518 - -
HCM Lane V/C Ratio 0.017 - - 0.375 0.234 0.148 - -
HCM Control Delay (s) 7.4 0 - 22.4 14.7 7.8 0 -
HCM Lane LOS A A - C B A A -
HCM 95th %tile Q(veh) 0.1 - - 1.7 0.9 0.5 - -
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HCM Unsignalized Intersection Capacity Analysis 2021 Future Total PM Peak Hour
5: SB Woodward Avenue & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 326 0 0 3956 95
Future Volume (Veh/h) 0 326 0 0 3956 95
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.87 1.00 1.00 0.93 0.93
Hourly flow rate (vph) 0 375 0 0 4254 102
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 327 192
pX, platoon unblocked 0.43 0.43 0.43
vC, conflicting volume 4305 1114 4356
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2097 0 2215
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 21 100
cM capacity (veh/h) 20 474 104

Direction, Lane # EB 1 SB 1 SB 2 SB 3 SB 4
Volume Total 375 1215 1215 1215 710
Volume Left 0 0 0 0 0
Volume Right 375 0 0 0 102
cSH 474 1700 1700 1700 1700
Volume to Capacity 0.79 0.71 0.71 0.71 0.42
Queue Length 95th (ft) 180 0 0 0 0
Control Delay (s) 35.7 0.0 0.0 0.0 0.0
Lane LOS E
Approach Delay (s) 35.7 0.0
Approach LOS E

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 81.8% ICU Level of Service D
Analysis Period (min) 15
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HCM 6th TWSC 2021 Future Total PM Peak Hour
7: Park Street & Site Driveway

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Intersection
Int Delay, s/veh 2.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 3 26 74 5 25 37
Future Vol, veh/h 3 26 74 5 25 37
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 0 1 0 0 0
Mvmt Flow 3 29 82 6 28 41
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 182 85 0 0 88 0
          Stage 1 85 - - - - -
          Stage 2 97 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 812 980 - - 1520 -
          Stage 1 943 - - - - -
          Stage 2 932 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 797 980 - - 1520 -
Mov Cap-2 Maneuver 797 - - - - -
          Stage 1 943 - - - - -
          Stage 2 914 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 8.9 0 3
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 957 1520 -
HCM Lane V/C Ratio - - 0.034 0.018 -
HCM Control Delay (s) - - 8.9 7.4 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0.1 0.1 -
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HCM 6th TWSC 2021 Future Total PM Peak Hour
8: Site Driveway & Hamilton Row

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Intersection
Int Delay, s/veh 0

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 326 0 0 95 0 0
Future Vol, veh/h 326 0 0 95 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 - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 84 84 85 85
Heavy Vehicles, % 1 0 0 1 0 0
Mvmt Flow 375 0 0 113 0 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 375 0 488 375
          Stage 1 - - - - 375 -
          Stage 2 - - - - 113 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1195 - 543 676
          Stage 1 - - - - 699 -
          Stage 2 - - - - 917 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1195 - 543 676
Mov Cap-2 Maneuver - - - - 543 -
          Stage 1 - - - - 699 -
          Stage 2 - - - - 917 -
 

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) - - - 1195 -
HCM Lane V/C Ratio - - - - -
HCM Control Delay (s) 0 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) - - - 0 -
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HCM Signalized Intersection Capacity Analysis 2021 Future Total PM Peak Hour
9: SB Woodward Avenue & NB to SB Cross-over

Stonefield Engineering & Design Synchro 10 Report
Future Total PM.syn 01/03/2020

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 209 0 0 0 0 3842
Future Volume (vph) 209 0 0 0 0 3842
Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000
Lane Width 16 12 12 12 12 12
Total Lost time (s) 5.0 5.7
Lane Util. Factor 1.00 0.86
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2153 6880
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2153 6880
Peak-hour factor, PHF 0.90 0.90 1.00 1.00 0.93 0.93
Adj. Flow (vph) 232 0 0 0 0 4131
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 232 0 0 0 0 4131
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Turn Type Prot NA
Protected Phases 8 6
Permitted Phases
Actuated Green, G (s) 28.0 51.3
Effective Green, g (s) 28.0 51.3
Actuated g/C Ratio 0.31 0.57
Clearance Time (s) 5.0 5.7
Lane Grp Cap (vph) 669 3921
v/s Ratio Prot c0.11 c0.60
v/s Ratio Perm
v/c Ratio 0.35 1.05
Uniform Delay, d1 23.9 19.4
Progression Factor 0.60 1.00
Incremental Delay, d2 0.6 31.1
Delay (s) 15.0 50.4
Level of Service B D
Approach Delay (s) 15.0 0.0 50.4
Approach LOS B A D

Intersection Summary
HCM 2000 Control Delay 48.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 104.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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SimTraffic Performance Report 2019 Current AM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/20/2019

1: NB Woodward Avenue & Maple Road Performance by movement 

Movement EBT WBT WBR NBT NBR All
Denied Delay (hr) 0.0 131.1 56.0 0.2 0.0 187.3
Denied Del/Veh (s) 0.0 648.4 637.9 0.2 0.4 133.1
Total Delay (hr) 0.2 27.8 9.7 27.4 1.6 66.8
Total Del/Veh (s) 1.3 193.4 157.5 32.1 17.3 50.1
Total Stops 1 536 246 2299 192 3274
Travel Time (hr) 0.8 160.9 66.7 35.8 3.0 267.3
Avg Speed (mph) 17 2 2 10 13 6

2: SB Woodward Avenue & Maple Road Performance by movement 

Movement EBT EBR WBT SBT SBR All
Denied Delay (hr) 0.0 0.0 0.1 0.0 0.0 0.1
Denied Del/Veh (s) 0.2 0.2 0.4 0.0 0.0 0.1
Total Delay (hr) 5.3 0.5 0.5 14.6 0.4 21.3
Total Del/Veh (s) 29.4 26.1 3.7 17.0 7.9 17.1
Total Stops 361 41 17 1456 70 1945
Travel Time (hr) 6.3 0.6 1.0 17.5 0.7 26.2
Avg Speed (mph) 4 4 11 7 9 7

3: Peabody Street/Park Street & Maple Road Performance by movement 

Movement EBT EBR WBL WBT WBR NBR All
Denied Delay (hr) 1.6 0.1 0.0 0.0 0.0 3.8 5.5
Denied Del/Veh (s) 9.3 9.6 0.2 0.3 0.0 162.9 13.9
Total Delay (hr) 4.7 0.2 1.7 0.7 0.0 5.6 13.0
Total Del/Veh (s) 26.9 18.8 82.6 4.7 1.4 262.9 32.7
Total Stops 390 38 70 68 3 44 613
Travel Time (hr) 8.7 0.4 1.8 1.5 0.2 9.5 22.3
Avg Speed (mph) 8 10 1 12 14 0 5

4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT WBT WBR NBL NBT NBR SBL SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
Total Delay (hr) 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total Del/Veh (s) 4.1 6.0 3.6 2.1 0.1 1.0 0.4 5.6 2.9 2.8
Total Stops 9 34 102 28 0 0 0 14 12 199
Travel Time (hr) 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.6
Avg Speed (mph) 15 14 6 6 21 20 16 14 15 13
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SimTraffic Performance Report 2019 Current AM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/20/2019

5: SB Woodward Avenue & Hamilton Row Performance by movement 

Movement EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0
Total Delay (hr) 0.6 6.5 0.1 7.3
Total Del/Veh (s) 22.0 7.4 3.0 7.7
Total Stops 98 425 10 533
Travel Time (hr) 0.8 9.1 0.4 10.2
Avg Speed (mph) 3 12 13 11

6: SB Woodward Avenue & Site Driveway Performance by movement 

Movement SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0
Total Delay (hr) 4.7 0.0 4.7
Total Del/Veh (s) 5.2 9.0 5.2
Total Stops 396 0 396
Travel Time (hr) 6.2 0.0 6.2
Avg Speed (mph) 10 6 10

8: Site Driveway & Hamilton Row Performance by movement 

Movement EBT EBR WBT All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0
Total Delay (hr) 0.0 0.0 0.0 0.1
Total Del/Veh (s) 1.3 0.6 0.8 1.0
Total Stops 4 0 1 5
Travel Time (hr) 0.1 0.0 0.2 0.3
Avg Speed (mph) 9 11 11 10

9: SB Woodward Avenue & NB to SB Cross-over Performance by movement 

Movement WBL WBT SBT All
Denied Delay (hr) 0.0 0.0 5.0 5.1
Denied Del/Veh (s) 0.4 0.0 5.8 5.5
Total Delay (hr) 0.5 0.0 16.2 16.7
Total Del/Veh (s) 10.6 0.1 18.5 18.1
Total Stops 35 0 1353 1388
Travel Time (hr) 0.6 0.0 24.5 25.1
Avg Speed (mph) 2 13 7 7
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SimTraffic Performance Report 2019 Current AM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/20/2019

Total Zone Performance 

Denied Delay (hr) 198.0
Denied Del/Veh (s) 84.3
Total Delay (hr) 130.0
Total Del/Veh (s) 2052.9
Total Stops 8353
Travel Time (hr) 358.2
Avg Speed (mph) 7
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Stonefield Engineering & Design SimTraffic Report
11/20/2019

Movement EBT WBT WBR NBT NBR All
Denied Delay (hr) 0.0 92.3 74.7 0.2 0.0 167.2
Denied Del/Veh (s) 0.0 533.4 548.5 0.2 0.4 126.2
Total Delay (hr) 0.2 22.8 14.8 17.7 1.3 56.9
Total Del/Veh (s) 1.4 171.4 143.7 23.3 12.5 45.3
Total Stops 2 477 336 1574 184 2573
Travel Time (hr) 0.7 116.9 91.2 25.2 2.9 236.9
Avg Speed (mph) 17 2 2 13 15 7

Movement EBT EBR WBT SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.3 0.0 0.3
Denied Del/Veh (s) 0.1 0.2 0.0 0.3 0.1 0.2
Total Delay (hr) 5.6 1.4 0.3 18.9 0.3 26.5
Total Del/Veh (s) 35.7 32.9 2.7 17.7 8.1 18.5
Total Stops 345 96 11 1642 54 2148
Travel Time (hr) 6.5 1.7 0.7 22.8 0.6 32.3
Avg Speed (mph) 3 3 13 7 9 6

Movement EBT EBR WBL WBT WBR NBR All
Denied Delay (hr) 3.5 0.2 0.0 0.0 0.0 54.5 58.1
Denied Del/Veh (s) 18.9 17.1 0.0 0.0 0.0 1257.2 145.2
Total Delay (hr) 9.8 0.4 1.4 0.5 0.0 9.0 21.1
Total Del/Veh (s) 52.5 46.0 85.2 3.5 1.0 577.3 56.2
Total Stops 600 51 58 47 2 1 759
Travel Time (hr) 15.7 0.7 1.5 1.3 0.1 63.6 82.9
Avg Speed (mph) 5 5 1 14 15 0 3

Movement EBL EBT WBT WBR NBL NBT NBR SBL SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 1.1 4.4
Denied Del/Veh (s) 0.2 0.2 0.0 0.0 0.0 0.0 0.0 82.6 89.9 43.5
Total Delay (hr) 0.1 1.0 0.0 0.0 0.0 0.0 0.2 5.9 1.7 9.0
Total Del/Veh (s) 32.7 51.9 3.8 2.1 0.0 2.9 24.8 156.8 138.3 90.8
Total Stops 16 70 26 10 0 1 16 84 26 249
Travel Time (hr) 0.2 1.2 0.0 0.0 0.0 0.0 0.2 9.5 2.9 14.1
Avg Speed (mph) 5 3 6 7 21 14 3 1 1 2
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Stonefield Engineering & Design SimTraffic Report
11/20/2019

Movement EBT EBR SBT SBR All
Denied Delay (hr) 0.0 0.2 0.0 0.0 0.2
Denied Del/Veh (s) 0.0 3.9 0.0 0.2 0.2
Total Delay (hr) 0.0 3.0 10.3 0.1 13.4
Total Del/Veh (s) 21.5 48.2 10.0 6.8 12.1
Total Stops 0 161 1250 10 1421
Travel Time (hr) 0.0 3.6 13.3 0.1 17.0
Avg Speed (mph) 1 1 10 9 8

Movement EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.0 0.0 0.0
Total Delay (hr) 0.0 6.8 0.0 6.8
Total Del/Veh (s) 4.9 6.2 4.3 6.2
Total Stops 11 697 3 711
Travel Time (hr) 0.0 8.7 0.0 8.7
Avg Speed (mph) 3 9 8 8

Movement EBT EBR WBL WBT NBL NBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.0 0.0 0.0 0.1 0.1 0.1
Total Delay (hr) 0.7 0.0 0.0 0.0 0.0 0.0 0.7
Total Del/Veh (s) 11.2 1.1 1.2 0.8 2.9 4.0 9.5
Total Stops 46 0 1 0 4 2 53
Travel Time (hr) 0.9 0.0 0.0 0.1 0.0 0.0 1.0
Avg Speed (mph) 3 10 10 11 6 5 4

Movement WBL WBT SBT All
Denied Delay (hr) 0.0 0.0 37.6 37.6
Denied Del/Veh (s) 0.5 0.0 37.2 35.4
Total Delay (hr) 0.5 0.0 27.1 27.6
Total Del/Veh (s) 9.5 0.4 26.9 26.1
Total Stops 34 0 1748 1782
Travel Time (hr) 0.6 0.0 68.4 69.0
Avg Speed (mph) 2 12 5 5
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Stonefield Engineering & Design SimTraffic Report
11/20/2019

Denied Delay (hr) 267.8
Denied Del/Veh (s) 106.4
Total Delay (hr) 161.9
Total Del/Veh (s) 2259.4
Total Stops 9696
Travel Time (hr) 462.0
Avg Speed (mph) 6

A78



SimTraffic Performance Report 2021 Future Background AM Peak Hour

Maple Road - Cranbrook to Eton SimTraffic Report
11/21/2019

1: NB Woodward Avenue & Maple Road Performance by movement 

Movement EBT WBT WBR NBT NBR All
Denied Delay (hr) 0.0 124.0 54.9 0.4 0.1 179.4
Denied Del/Veh (s) 0.0 578.8 585.2 0.5 0.7 121.2
Total Delay (hr) 0.3 27.3 10.4 34.9 2.5 75.3
Total Del/Veh (s) 1.4 169.2 147.8 38.8 26.2 53.1
Stop/Veh 0.00 0.98 1.03 0.85 0.69 0.75
Travel Time (hr) 0.9 153.5 66.5 43.8 4.0 268.7
Avg Speed (mph) 17 2 2 9 10 6

2: SB Woodward Avenue & Maple Road Performance by movement 

Movement EBT EBR WBT SBT SBR All
Denied Delay (hr) 0.0 0.0 0.1 0.0 0.0 0.1
Denied Del/Veh (s) 0.2 0.2 0.3 0.0 0.0 0.1
Total Delay (hr) 6.8 0.6 0.5 10.8 0.2 18.8
Total Del/Veh (s) 34.9 29.4 3.2 11.8 3.4 14.0
Stop/Veh 0.62 0.59 0.03 0.44 0.31 0.42
Travel Time (hr) 7.8 0.7 1.0 13.9 0.6 24.0
Avg Speed (mph) 3 3 12 10 13 8

3: Peabody Street/Park Street & Maple Road Performance by movement 

Movement EBT EBR WBL WBT WBR NBR SBT SBR All
Denied Delay (hr) 5.2 0.3 0.0 0.0 0.0 1.0 0.0 0.0 6.5
Denied Del/Veh (s) 27.5 24.6 0.0 0.1 0.0 39.8 0.0 14.8
Total Delay (hr) 9.7 0.6 1.0 0.8 0.0 4.0 0.0 0.0 16.2
Total Del/Veh (s) 50.7 45.7 35.0 5.2 1.2 172.0 39.9 36.6
Stop/Veh 0.89 0.82 0.92 0.15 0.17 0.67 1.00 0.57
Travel Time (hr) 17.4 1.2 1.2 1.8 0.3 5.2 0.0 0.1 27.1
Avg Speed (mph) 5 5 3 12 15 1 22 2 5

4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT WBT WBR NBL NBT NBR SBL SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.1 0.0
Total Delay (hr) 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3
Total Del/Veh (s) 4.7 5.9 4.2 2.3 1.5 0.3 0.2 1.9 0.1 0.1 2.9
Stop/Veh 1.00 0.98 0.99 1.00 0.06 0.00 0.02 0.12 0.00 0.00 0.60
Travel Time (hr) 0.0 0.2 0.2 0.0 0.1 0.0 0.1 0.1 0.0 0.0 0.7
Avg Speed (mph) 15 14 7 7 16 23 17 19 24 20 13
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SimTraffic Performance Report 2021 Future Background AM Peak Hour

Maple Road - Cranbrook to Eton SimTraffic Report
11/21/2019

5: SB Woodward Avenue & Hamilton Row Performance by movement 

Movement EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0
Total Delay (hr) 0.5 4.7 0.1 5.2
Total Del/Veh (s) 14.9 5.0 2.0 5.2
Stop/Veh 0.97 0.01 0.00 0.05
Travel Time (hr) 0.7 7.4 0.4 8.4
Avg Speed (mph) 3 16 14 15

6: SB Woodward Avenue & Site Driveway Performance by movement 

Movement SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0
Total Delay (hr) 3.2 0.0 3.2
Total Del/Veh (s) 3.3 0.2 3.3
Stop/Veh 0.08 0.00 0.08
Travel Time (hr) 4.8 0.0 4.8
Avg Speed (mph) 13 15 13

8: Site Driveway & Hamilton Row Performance by movement 

Movement EBT EBR WBT All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0
Total Delay (hr) 0.0 0.0 0.0 0.0
Total Del/Veh (s) 0.8 0.4 0.5 0.6
Stop/Veh 0.02 0.00 0.00 0.01
Travel Time (hr) 0.1 0.0 0.2 0.4
Avg Speed (mph) 11 11 11 11

9: SB Woodward Avenue & NB to SB Cross-over Performance by movement 

Movement WBL WBT SBT All
Denied Delay (hr) 0.0 0.0 0.6 0.7
Denied Del/Veh (s) 0.4 0.0 0.7 0.7
Total Delay (hr) 0.4 0.0 14.5 14.9
Total Del/Veh (s) 9.4 0.3 15.5 15.2
Stop/Veh 0.20 0.00 0.39 0.38
Travel Time (hr) 0.5 0.0 18.6 19.1
Avg Speed (mph) 2 13 9 8
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SimTraffic Performance Report 2021 Future Background AM Peak Hour

Maple Road - Cranbrook to Eton SimTraffic Report
11/21/2019

Total Zone Performance 

Denied Delay (hr) 186.7
Denied Del/Veh (s) 75.1
Total Delay (hr) 133.9
Total Del/Veh (s) 2161.6
Stop/Veh 38.90
Travel Time (hr) 353.1
Avg Speed (mph) 7
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SimTraffic Performance Report 2021 Future Background PM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/21/2019

1: NB Woodward Avenue & Maple Road Performance by movement 

Movement EBT WBT WBR NBT NBR All
Denied Delay (hr) 0.0 63.6 50.0 0.2 0.0 113.8
Denied Del/Veh (s) 0.0 360.6 362.2 0.2 0.4 82.8
Total Delay (hr) 0.2 21.6 15.6 21.4 1.6 60.5
Total Del/Veh (s) 1.3 147.5 136.2 27.2 13.9 45.5
Total Stops 2 504 334 1858 211 2909
Travel Time (hr) 0.7 87.3 67.5 29.1 3.3 188.0
Avg Speed (mph) 18 2 2 12 15 7

2: SB Woodward Avenue & Maple Road Performance by movement 

Movement EBT EBR WBT SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.2 0.0 0.3
Denied Del/Veh (s) 0.3 0.2 0.0 0.2 0.1 0.2
Total Delay (hr) 6.1 1.5 0.3 17.0 0.2 25.1
Total Del/Veh (s) 36.4 33.3 2.1 15.8 4.4 17.1
Total Stops 373 99 10 1652 50 2184
Travel Time (hr) 7.0 1.8 0.7 21.0 0.5 31.0
Avg Speed (mph) 3 3 15 8 12 7

3: Peabody Street/Park Street & Maple Road Performance by movement 

Movement EBT EBR WBL WBT WBR NBR SBR All
Denied Delay (hr) 17.3 0.9 0.0 0.0 0.0 53.2 0.0 71.5
Denied Del/Veh (s) 88.8 88.0 0.0 0.0 0.0 1053.3 0.0 161.3
Total Delay (hr) 12.8 0.6 0.7 0.7 0.0 9.0 0.3 24.0
Total Del/Veh (s) 67.1 63.7 36.3 4.9 0.9 370.4 46.3 58.4
Total Stops 640 32 66 82 7 3 20 850
Travel Time (hr) 32.7 1.6 0.8 1.6 0.1 62.4 0.3 99.6
Avg Speed (mph) 4 4 3 12 16 0 2 3

4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT WBT WBR NBL NBT NBR SBL SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2 0.1
Total Delay (hr) 0.1 0.5 0.0 0.0 0.0 0.0 0.1 0.4 0.1 0.1 1.3
Total Del/Veh (s) 13.3 26.0 4.9 2.0 3.3 3.9 8.8 12.4 9.3 7.5 12.8
Total Stops 18 76 30 12 2 1 8 57 6 8 218
Travel Time (hr) 0.1 0.7 0.1 0.0 0.0 0.0 0.1 0.8 0.1 0.1 2.1
Avg Speed (mph) 9 6 6 8 13 13 7 9 12 12 8
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5: SB Woodward Avenue & Hamilton Row Performance by movement 

Movement EBT EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.3 0.0 0.0 0.0
Total Delay (hr) 0.0 2.3 8.5 0.0 10.9
Total Del/Veh (s) 14.5 35.9 8.2 4.5 9.7
Total Stops 2 194 1132 10 1338
Travel Time (hr) 0.0 2.6 11.6 0.1 14.3
Avg Speed (mph) 2 2 11 11 10

6: SB Woodward Avenue & Site Driveway Performance by movement 

Movement EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.0 0.0 0.0
Total Delay (hr) 0.0 5.5 0.0 5.5
Total Del/Veh (s) 3.6 5.0 1.8 4.9
Total Stops 11 697 2 710
Travel Time (hr) 0.0 7.3 0.0 7.3
Avg Speed (mph) 4 10 10 10

8: Site Driveway & Hamilton Row Performance by movement 

Movement EBT EBR WBL WBT NBL NBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.1 0.1 0.0
Total Delay (hr) 0.4 0.0 0.0 0.0 0.0 0.0 0.4
Total Del/Veh (s) 5.7 0.8 7.7 0.5 8.1 4.4 4.9
Total Stops 32 0 0 0 5 3 40
Travel Time (hr) 0.6 0.0 0.0 0.1 0.0 0.0 0.7
Avg Speed (mph) 6 11 4 11 3 4 6

9: SB Woodward Avenue & NB to SB Cross-over Performance by movement 

Movement WBL WBT SBT All
Denied Delay (hr) 0.0 0.0 104.7 104.7
Denied Del/Veh (s) 0.1 0.0 99.6 94.9
Total Delay (hr) 0.5 0.0 30.1 30.6
Total Del/Veh (s) 9.4 0.3 29.8 28.8
Total Stops 35 0 1635 1670
Travel Time (hr) 0.6 0.0 138.6 139.2
Avg Speed (mph) 2 12 5 5
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Total Zone Performance 

Denied Delay (hr) 290.3
Denied Del/Veh (s) 110.9
Total Delay (hr) 158.2
Total Del/Veh (s) 2363.7
Total Stops 9919
Travel Time (hr) 482.2
Avg Speed (mph) 6
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1: NB Woodward Avenue & Maple Road Performance by movement 

Movement EBT WBT WBR NBT NBR All
Denied Delay (hr) 0.0 107.4 46.9 0.6 0.1 155.0
Denied Del/Veh (s) 0.0 484.6 496.2 0.7 0.9 102.6
Total Delay (hr) 0.2 27.0 10.5 39.5 2.7 80.0
Total Del/Veh (s) 1.3 161.5 142.8 42.7 29.2 55.4
Total Stops 2 644 268 2974 243 4131
Travel Time (hr) 0.8 136.8 58.6 48.9 4.2 249.3
Avg Speed (mph) 18 2 2 8 10 6

2: SB Woodward Avenue & Maple Road Performance by movement 

Movement EBT EBR WBT SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.2 0.1 0.0 0.0 0.0
Total Delay (hr) 6.0 0.6 0.4 13.6 0.3 20.9
Total Del/Veh (s) 32.1 25.9 2.6 14.8 4.8 15.5
Total Stops 405 44 14 1778 67 2308
Travel Time (hr) 7.0 0.8 0.9 18.3 0.8 27.8
Avg Speed (mph) 3 4 13 11 14 9

3: Peabody Street/Park Street & Maple Road Performance by movement 

Movement EBT EBR WBL WBT WBR NBR SBR All
Denied Delay (hr) 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.9
Denied Del/Veh (s) 4.7 3.3 0.0 0.1 0.0 0.6 0.0 2.1
Total Delay (hr) 6.2 0.4 1.1 0.8 0.0 3.2 0.1 11.8
Total Del/Veh (s) 33.7 28.1 34.5 5.2 1.0 129.6 27.9 26.6
Total Stops 508 36 102 88 14 69 8 825
Travel Time (hr) 9.6 0.7 1.3 1.8 0.3 3.4 0.1 17.1
Avg Speed (mph) 7 8 3 12 15 1 3 6
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4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.1
Total Delay (hr) 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 5.1 5.5 2.1 3.4 4.5 2.3 1.5 0.7 0.2 2.1 0.3 0.1
Total Stops 20 38 3 4 108 56 2 0 0 4 0 0
Travel Time (hr) 0.1 0.1 0.0 0.0 0.2 0.1 0.1 0.0 0.1 0.1 0.0 0.0
Avg Speed (mph) 14 15 16 7 7 7 15 20 16 19 24 20

4: Park Street & Hamilton Row Performance by movement 

Movement All
Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.0
Total Delay (hr) 0.3
Total Del/Veh (s) 2.7
Total Stops 235
Travel Time (hr) 0.9
Avg Speed (mph) 13

5: SB Woodward Avenue & Hamilton Row Performance by movement 

Movement EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0
Total Delay (hr) 0.2 4.6 0.1 4.9
Total Del/Veh (s) 4.5 4.9 2.1 4.8
Total Stops 144 31 1 176
Travel Time (hr) 0.4 7.4 0.4 8.1
Avg Speed (mph) 7 16 14 15

7: Park Street & Site Driveway Performance by movement 

Movement WBL WBR NBT NBR SBL SBT All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.1 0.0 0.0 0.0 0.0
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 2.7 2.1 0.2 1.9 0.2 0.5
Total Stops 1 14 0 0 1 0 16
Travel Time (hr) 0.0 0.0 0.2 0.0 0.0 0.0 0.3
Avg Speed (mph) 8 7 14 11 15 19 14
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8: Site Driveway & Hamilton Row Performance by movement 

Movement EBT WBL WBT All
Denied Delay (hr) 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0
Total Delay (hr) 0.0 0.0 0.0 0.0
Total Del/Veh (s) 0.5 0.6 0.5 0.5
Total Stops 0 0 0 0
Travel Time (hr) 0.1 0.0 0.3 0.4
Avg Speed (mph) 12 11 11 11

9: SB Woodward Avenue & NB to SB Cross-over Performance by movement 

Movement WBL WBT SBT All
Denied Delay (hr) 0.1 0.0 0.6 0.6
Denied Del/Veh (s) 0.9 0.0 0.6 0.7
Total Delay (hr) 0.5 0.0 14.9 15.4
Total Del/Veh (s) 8.9 0.3 15.9 15.5
Total Stops 36 0 1342 1378
Travel Time (hr) 0.6 0.0 19.0 19.6
Avg Speed (mph) 2 13 8 8

Total Zone Performance 

Denied Delay (hr) 156.6
Denied Del/Veh (s) 61.8
Total Delay (hr) 133.4
Total Del/Veh (s) 1975.6
Total Stops 9069
Travel Time (hr) 323.5
Avg Speed (mph) 7
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1: NB Woodward Avenue & Maple Road Performance by movement 

Movement EBT WBT WBR NBT NBR All
Denied Delay (hr) 0.0 115.4 81.0 0.2 0.0 196.6
Denied Del/Veh (s) 0.0 607.1 572.1 0.2 0.4 139.5
Total Delay (hr) 0.2 23.0 15.5 23.3 1.9 64.0
Total Del/Veh (s) 1.4 185.2 166.6 28.9 16.2 49.0
Total Stops 3 440 306 2005 235 2989
Travel Time (hr) 0.7 140.1 98.0 31.2 3.7 273.8
Avg Speed (mph) 17 2 2 11 14 6

2: SB Woodward Avenue & Maple Road Performance by movement 

Movement EBT EBR WBT SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.2 0.0 0.2
Denied Del/Veh (s) 0.1 0.1 0.0 0.2 0.1 0.2
Total Delay (hr) 6.0 1.6 0.2 27.0 0.3 35.1
Total Del/Veh (s) 36.7 33.9 2.0 24.7 6.4 24.0
Total Stops 375 103 6 2543 65 3092
Travel Time (hr) 6.9 1.9 0.6 32.8 0.7 42.9
Avg Speed (mph) 3 3 15 7 13 6

3: Peabody Street/Park Street & Maple Road Performance by movement 

Movement EBT EBR WBL WBT WBR NBR SBT SBR All
Denied Delay (hr) 27.2 1.7 0.0 0.0 0.0 58.1 0.0 0.0 87.0
Denied Del/Veh (s) 138.6 148.3 0.0 0.0 0.0 1067.0 0.0 0.0 200.5
Total Delay (hr) 13.5 0.7 0.6 0.6 0.0 9.0 0.0 0.4 24.9
Total Del/Veh (s) 71.0 63.5 35.6 4.8 1.0 354.1 0.3 36.1 62.6
Total Stops 653 36 59 70 10 1 0 34 863
Travel Time (hr) 43.2 2.6 0.8 1.4 0.1 67.3 0.0 0.5 115.9
Avg Speed (mph) 4 4 3 12 15 0 21 2 3
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4: Park Street & Hamilton Row Performance by movement 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.2
Total Delay (hr) 0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Total Del/Veh (s) 7.2 8.8 3.5 6.4 6.4 2.7 1.7 0.4 0.3 2.6 1.0 0.8
Total Stops 25 74 7 20 25 46 3 0 1 27 1 1
Travel Time (hr) 0.1 0.4 0.0 0.0 0.1 0.1 0.0 0.0 0.1 0.6 0.1 0.1
Avg Speed (mph) 12 12 14 5 5 7 14 19 15 18 22 19

4: Park Street & Hamilton Row Performance by movement 

Movement All
Denied Delay (hr) 0.0
Denied Del/Veh (s) 0.1
Total Delay (hr) 0.5
Total Del/Veh (s) 3.5
Total Stops 230
Travel Time (hr) 1.6
Avg Speed (mph) 15

5: SB Woodward Avenue & Hamilton Row Performance by movement 

Movement EBT EBR SBT SBR All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.0 0.6 10.6 0.2 11.4
Total Del/Veh (s) 1.2 6.6 10.3 7.8 9.9
Total Stops 0 302 1310 29 1641
Travel Time (hr) 0.0 1.0 13.6 0.4 15.0
Avg Speed (mph) 12 6 9 9 9

7: Park Street & Site Driveway Performance by movement 

Movement WBL WBR NBT NBR SBL SBT All
Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.2 0.1 0.0 0.0 0.0 0.0 0.0
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 3.0 2.1 0.2 0.2 1.6 0.5 0.9
Total Stops 2 29 0 0 1 0 32
Travel Time (hr) 0.0 0.0 0.1 0.0 0.1 0.1 0.3
Avg Speed (mph) 7 7 14 12 15 19 14
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8: Site Driveway & Hamilton Row Performance by movement 

Movement EBT WBT All
Denied Delay (hr) 0.0 0.0 0.0
Denied Del/Veh (s) 0.0 0.0 0.0
Total Delay (hr) 0.1 0.0 0.1
Total Del/Veh (s) 0.8 0.8 0.8
Total Stops 9 2 11
Travel Time (hr) 0.3 0.2 0.5
Avg Speed (mph) 12 11 12

9: SB Woodward Avenue & NB to SB Cross-over Performance by movement 

Movement WBL WBT SBT All
Denied Delay (hr) 0.0 0.0 166.9 166.9
Denied Del/Veh (s) 0.8 0.0 152.8 145.3
Total Delay (hr) 0.5 0.0 30.1 30.6
Total Del/Veh (s) 9.6 0.3 29.6 28.6
Total Stops 37 0 1818 1855
Travel Time (hr) 0.7 0.0 200.7 201.4
Avg Speed (mph) 2 13 5 5

Total Zone Performance 

Denied Delay (hr) 450.8
Denied Del/Veh (s) 165.1
Total Delay (hr) 166.7
Total Del/Veh (s) 2247.4
Total Stops 10713
Travel Time (hr) 651.4
Avg Speed (mph) 6
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Intersection: 1: NB Woodward Avenue & Maple Road

Movement EB EB WB WB NB NB NB NB
Directions Served T T T TR T T T TR
Maximum Queue (ft) 24 15 569 572 640 602 485 410
Average Queue (ft) 4 1 543 543 496 433 299 214
95th Queue (ft) 17 8 559 559 656 574 431 345
Link Distance (ft) 14 14 523 523 616 616 616 616
Upstream Blk Time (%) 4 1 94 88 3 0
Queuing Penalty (veh) 13 2 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: SB Woodward Avenue & Maple Road

Movement EB EB WB WB SB SB SB SB SB
Directions Served T TR T T T T T T R
Maximum Queue (ft) 139 169 74 33 242 249 243 237 125
Average Queue (ft) 107 148 21 3 225 223 209 179 48
95th Queue (ft) 133 178 48 19 241 247 253 243 97
Link Distance (ft) 96 96 14 14 147 147 147 147 147
Upstream Blk Time (%) 27 39 25 5 24 23 20 14 0
Queuing Penalty (veh) 98 142 89 17 154 149 129 94 1
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Peabody Street/Park Street & Maple Road

Movement EB EB WB WB WB NB
Directions Served T R L TR R R
Maximum Queue (ft) 504 48 91 152 114 221
Average Queue (ft) 265 18 59 77 10 155
95th Queue (ft) 517 48 90 174 61 266
Link Distance (ft) 478 96 96 203
Upstream Blk Time (%) 11 2 12 1 37
Queuing Penalty (veh) 0 0 54 3 0
Storage Bay Dist (ft) 25 75
Storage Blk Time (%) 37 0 10 12
Queuing Penalty (veh) 14 3 74 11
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Intersection: 4: Park Street & Hamilton Row

Movement EB WB NB SB
Directions Served LT TR TR LTR
Maximum Queue (ft) 30 55 8 32
Average Queue (ft) 15 27 0 18
95th Queue (ft) 29 47 8 40
Link Distance (ft) 285 2 82 294
Upstream Blk Time (%) 8
Queuing Penalty (veh) 11
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: SB Woodward Avenue & Hamilton Row

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 91 211 211 187 180
Average Queue (ft) 46 80 73 60 43
95th Queue (ft) 89 232 220 190 159
Link Distance (ft) 58 135 135 135 135
Upstream Blk Time (%) 10 11 9 6 4
Queuing Penalty (veh) 13 87 71 47 29
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: SB Woodward Avenue & Site Driveway

Movement SB SB SB SB
Directions Served T T T TR
Maximum Queue (ft) 139 129 120 120
Average Queue (ft) 83 75 59 35
95th Queue (ft) 154 154 147 116
Link Distance (ft) 35 35 35 35
Upstream Blk Time (%) 19 17 14 8
Queuing Penalty (veh) 152 139 114 67
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 8: Site Driveway & Hamilton Row

Movement EB WB
Directions Served TR LT
Maximum Queue (ft) 36 14
Average Queue (ft) 4 1
95th Queue (ft) 22 9
Link Distance (ft) 2 58
Upstream Blk Time (%) 2 0
Queuing Penalty (veh) 2 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 9: SB Woodward Avenue & NB to SB Cross-over

Movement WB SB SB SB SB
Directions Served L T T T T
Maximum Queue (ft) 63 278 286 272 276
Average Queue (ft) 47 259 254 204 182
95th Queue (ft) 70 272 291 303 306
Link Distance (ft) 4 244 244 244 244
Upstream Blk Time (%) 45 30 18 9 10
Queuing Penalty (veh) 77 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 1855
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Movement EB WB WB NB NB NB NB
Directions Served T T TR T T T TR
Maximum Queue (ft) 29 568 563 581 498 374 296
Average Queue (ft) 3 540 540 366 324 208 157
95th Queue (ft) 16 553 550 498 451 308 257
Link Distance (ft) 14 523 523 616 616 616 616
Upstream Blk Time (%) 4 94 91 0
Queuing Penalty (veh) 11 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Movement EB EB WB WB SB SB SB SB SB
Directions Served T TR T T T T T T R
Maximum Queue (ft) 142 190 29 20 226 226 225 225 126
Average Queue (ft) 108 158 9 2 226 225 225 220 38
95th Queue (ft) 128 177 29 12 232 230 234 248 93
Link Distance (ft) 96 96 14 14 147 147 147 147 147
Upstream Blk Time (%) 38 55 14 3 22 23 26 27 0
Queuing Penalty (veh) 156 226 43 9 181 189 212 215 3
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Movement EB EB WB WB WB NB
Directions Served T R L TR R R
Maximum Queue (ft) 517 52 95 146 58 248
Average Queue (ft) 412 20 50 57 4 220
95th Queue (ft) 615 51 89 142 37 235
Link Distance (ft) 478 96 96 203
Upstream Blk Time (%) 33 1 7 1 100
Queuing Penalty (veh) 0 0 26 2 0
Storage Bay Dist (ft) 25 75
Storage Blk Time (%) 51 0 6 8
Queuing Penalty (veh) 16 3 41 6

A95



Stonefield Engineering & Design SimTraffic Report
11/20/2019

Movement EB WB NB SB
Directions Served LT TR TR LTR
Maximum Queue (ft) 119 33 61 299
Average Queue (ft) 49 15 16 210
95th Queue (ft) 104 32 48 385
Link Distance (ft) 285 2 82 294
Upstream Blk Time (%) 2 0 38
Queuing Penalty (veh) 1 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 113 202 201 201 201
Average Queue (ft) 86 148 161 165 157
95th Queue (ft) 103 276 270 267 272
Link Distance (ft) 58 135 135 135 135
Upstream Blk Time (%) 78 14 17 18 17
Queuing Penalty (veh) 189 138 160 169 160
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 32 118 117 116 116
Average Queue (ft) 9 108 113 112 105
95th Queue (ft) 32 151 142 141 155
Link Distance (ft) 34 35 35 35 35
Upstream Blk Time (%) 2 20 22 24 21
Queuing Penalty (veh) 0 202 220 239 217
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Movement EB WB NB
Directions Served TR LT LR
Maximum Queue (ft) 53 15 28
Average Queue (ft) 37 1 5
95th Queue (ft) 59 8 22
Link Distance (ft) 2 58 39
Upstream Blk Time (%) 60 0
Queuing Penalty (veh) 146 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Movement WB SB SB SB SB
Directions Served L T T T T
Maximum Queue (ft) 65 259 259 259 259
Average Queue (ft) 47 259 258 258 252
95th Queue (ft) 73 264 267 269 300
Link Distance (ft) 4 244 244 244 244
Upstream Blk Time (%) 46 43 41 36 40
Queuing Penalty (veh) 81 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone wide Queuing Penalty: 3262
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Intersection: 1: NB Woodward Avenue & Maple Road

Movement EB EB WB WB NB NB NB NB
Directions Served T T T TR T T T TR
Maximum Queue (ft) 24 23 577 578 650 639 565 554
Average Queue (ft) 3 3 543 544 548 485 368 288
95th Queue (ft) 15 15 560 563 706 647 556 519
Link Distance (ft) 15 15 523 523 616 616 616 616
Upstream Blk Time (%) 3 3 96 89 10 2 1 2
Queuing Penalty (veh) 9 10 0 0 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: SB Woodward Avenue & Maple Road

Movement EB EB WB WB SB SB SB SB SB
Directions Served T TR T T T T T T R
Maximum Queue (ft) 164 173 68 24 245 230 236 234 94
Average Queue (ft) 127 153 18 5 218 216 201 165 40
95th Queue (ft) 147 178 45 19 236 242 247 219 78
Link Distance (ft) 110 110 15 15 159 159 159 159 159
Upstream Blk Time (%) 38 45 21 7 13 12 9 3
Queuing Penalty (veh) 147 172 77 26 94 87 61 24
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Peabody Street/Park Street & Maple Road

Movement EB WB WB WB NB SB
Directions Served TR L T R R R
Maximum Queue (ft) 528 124 127 112 216 35
Average Queue (ft) 422 72 66 19 118 2
95th Queue (ft) 625 123 118 64 244 16
Link Distance (ft) 500 110 110 110 206 93
Upstream Blk Time (%) 31 4 1 0 25
Queuing Penalty (veh) 0 13 5 1 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 4: Park Street & Hamilton Row

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 39 61 26 22
Average Queue (ft) 17 27 2 2
95th Queue (ft) 33 49 12 13
Link Distance (ft) 285 15 94 294
Upstream Blk Time (%) 11
Queuing Penalty (veh) 15
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: SB Woodward Avenue & Hamilton Row

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 88 149 98 56 24
Average Queue (ft) 45 13 8 2 1
95th Queue (ft) 82 74 47 25 14
Link Distance (ft) 59 135 135 135 135
Upstream Blk Time (%) 7 0 0
Queuing Penalty (veh) 9 1 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: SB Woodward Avenue & Site Driveway

Movement SB SB SB SB
Directions Served T T T TR
Maximum Queue (ft) 118 119 100 82
Average Queue (ft) 59 48 21 4
95th Queue (ft) 125 116 74 31
Link Distance (ft) 28 28 28 28
Upstream Blk Time (%) 7 5 2 0
Queuing Penalty (veh) 60 48 17 3
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 8: Site Driveway & Hamilton Row

Movement EB
Directions Served TR
Maximum Queue (ft) 31
Average Queue (ft) 2
95th Queue (ft) 14
Link Distance (ft) 15
Upstream Blk Time (%) 1
Queuing Penalty (veh) 1
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 9: SB Woodward Avenue & NB to SB Cross-over

Movement WB SB SB SB SB
Directions Served L T T T T
Maximum Queue (ft) 64 280 276 268 271
Average Queue (ft) 47 260 253 196 181
95th Queue (ft) 73 271 287 296 303
Link Distance (ft) 4 244 244 244 244
Upstream Blk Time (%) 43 25 14 4 5
Queuing Penalty (veh) 76 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 956

A100



Queuing and Blocking Report 2021 Future Background PM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/21/2019

Intersection: 1: NB Woodward Avenue & Maple Road

Movement EB WB WB NB NB NB NB
Directions Served T T TR T T T TR
Maximum Queue (ft) 15 573 567 593 508 400 313
Average Queue (ft) 1 539 538 425 362 245 176
95th Queue (ft) 11 571 571 590 492 361 274
Link Distance (ft) 15 523 523 616 616 616 616
Upstream Blk Time (%) 2 93 88 1
Queuing Penalty (veh) 7 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: SB Woodward Avenue & Maple Road

Movement EB EB WB WB SB SB SB SB SB
Directions Served T TR T T T T T T R
Maximum Queue (ft) 145 184 26 24 218 222 227 232 127
Average Queue (ft) 116 157 5 3 217 222 226 226 32
95th Queue (ft) 135 170 21 14 224 225 240 253 81
Link Distance (ft) 106 106 15 15 162 162 162 162 162
Upstream Blk Time (%) 37 52 7 4 17 18 21 20
Queuing Penalty (veh) 165 231 22 14 146 155 174 167
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Peabody Street/Park Street & Maple Road

Movement EB WB WB WB NB SB
Directions Served TR L T R R R
Maximum Queue (ft) 558 105 119 102 255 60
Average Queue (ft) 490 51 59 10 223 16
95th Queue (ft) 618 96 108 47 243 41
Link Distance (ft) 500 106 106 106 206 93
Upstream Blk Time (%) 54 1 1 0 97
Queuing Penalty (veh) 0 2 3 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

A101



Queuing and Blocking Report 2021 Future Background PM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/21/2019

Intersection: 4: Park Street & Hamilton Row

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 111 31 54 120
Average Queue (ft) 38 14 9 43
95th Queue (ft) 79 30 37 108
Link Distance (ft) 285 15 94 294
Upstream Blk Time (%) 4
Queuing Penalty (veh) 2
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: SB Woodward Avenue & Hamilton Row

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 116 202 201 201 200
Average Queue (ft) 87 109 131 145 126
95th Queue (ft) 107 233 235 246 245
Link Distance (ft) 59 135 135 135 135
Upstream Blk Time (%) 56 6 7 9 7
Queuing Penalty (veh) 143 56 74 90 71
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 6: SB Woodward Avenue & Site Driveway

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 36 119 114 110 105
Average Queue (ft) 9 108 108 104 86
95th Queue (ft) 31 151 141 140 144
Link Distance (ft) 29 23 23 23 23
Upstream Blk Time (%) 1 14 15 17 13
Queuing Penalty (veh) 0 150 161 178 138
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

A102



Queuing and Blocking Report 2021 Future Background PM Peak Hour

Stonefield Engineering & Design SimTraffic Report
11/21/2019

Intersection: 8: Site Driveway & Hamilton Row

Movement EB WB NB
Directions Served TR LT LR
Maximum Queue (ft) 45 7 28
Average Queue (ft) 25 0 7
95th Queue (ft) 46 5 26
Link Distance (ft) 15 59 39
Upstream Blk Time (%) 29 0
Queuing Penalty (veh) 75 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 9: SB Woodward Avenue & NB to SB Cross-over

Movement WB SB SB SB SB
Directions Served L T T T T
Maximum Queue (ft) 71 259 259 259 259
Average Queue (ft) 49 259 259 259 256
95th Queue (ft) 75 260 259 262 291
Link Distance (ft) 4 244 244 244 244
Upstream Blk Time (%) 45 48 48 47 51
Queuing Penalty (veh) 85 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 2310

A103



Queuing and Blocking Report 2021 Future Total AM Peak Hour

Stonefield Engineering & Design SimTraffic Report
01/03/2020

Intersection: 1: NB Woodward Avenue & Maple Road

Movement EB EB WB WB NB NB NB NB
Directions Served T T T TR T T T TR
Maximum Queue (ft) 23 27 586 580 643 655 597 586
Average Queue (ft) 3 2 546 542 590 525 404 337
95th Queue (ft) 15 11 565 560 699 666 605 584
Link Distance (ft) 15 15 523 523 616 616 616 616
Upstream Blk Time (%) 3 2 95 88 15 5 2 3
Queuing Penalty (veh) 9 6 0 0 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: SB Woodward Avenue & Maple Road

Movement EB EB WB WB SB SB SB SB SB
Directions Served T TR T T T T T T R
Maximum Queue (ft) 162 162 74 24 326 325 313 307 173
Average Queue (ft) 124 153 13 4 250 248 228 212 45
95th Queue (ft) 157 182 40 19 318 318 300 309 110
Link Distance (ft) 113 113 15 15 245 245 245 245 245
Upstream Blk Time (%) 27 39 14 7 5 4 2 2 0
Queuing Penalty (veh) 105 153 56 25 33 28 14 15 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Peabody Street/Park Street & Maple Road

Movement EB WB WB WB NB SB
Directions Served TR L T R R R
Maximum Queue (ft) 529 135 133 90 221 23
Average Queue (ft) 316 76 66 13 105 6
95th Queue (ft) 567 131 118 49 219 21
Link Distance (ft) 500 113 113 113 206 93
Upstream Blk Time (%) 11 5 2 0 6
Queuing Penalty (veh) 0 17 6 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report 2021 Future Total AM Peak Hour

Stonefield Engineering & Design SimTraffic Report
01/03/2020

Intersection: 4: Park Street & Hamilton Row

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 43 64 27 27
Average Queue (ft) 19 29 2 3
95th Queue (ft) 33 51 12 17
Link Distance (ft) 285 15 94 294
Upstream Blk Time (%) 13
Queuing Penalty (veh) 24
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: SB Woodward Avenue & Hamilton Row

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 71 114 81 49 100
Average Queue (ft) 39 8 0 2 8
95th Queue (ft) 61 67 6 23 58
Link Distance (ft) 60 135 135 135 135
Upstream Blk Time (%) 1 0 0
Queuing Penalty (veh) 2 1 2
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 7: Park Street & Site Driveway

Movement WB NB SB
Directions Served LR TR LT
Maximum Queue (ft) 29 15 16
Average Queue (ft) 12 1 1
95th Queue (ft) 35 7 10
Link Distance (ft) 52 93 94
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report 2021 Future Total AM Peak Hour

Stonefield Engineering & Design SimTraffic Report
01/03/2020

Intersection: 8: Site Driveway & Hamilton Row

Movement WB
Directions Served LT
Maximum Queue (ft) 40
Average Queue (ft) 2
95th Queue (ft) 22
Link Distance (ft) 60
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 9: SB Woodward Avenue & NB to SB Cross-over

Movement WB SB SB SB SB
Directions Served L T T T T
Maximum Queue (ft) 60 290 274 266 267
Average Queue (ft) 49 261 254 202 202
95th Queue (ft) 69 273 283 297 310
Link Distance (ft) 4 244 244 244 244
Upstream Blk Time (%) 44 26 15 5 6
Queuing Penalty (veh) 86 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 622
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Queuing and Blocking Report 2021 Future Total PM Peak Hour

Stonefield Engineering & Design SimTraffic Report
01/03/2020

Intersection: 1: NB Woodward Avenue & Maple Road

Movement EB WB WB NB NB NB NB
Directions Served T T TR T T T TR
Maximum Queue (ft) 29 568 568 628 548 418 381
Average Queue (ft) 3 539 538 451 397 257 204
95th Queue (ft) 19 556 555 602 532 383 324
Link Distance (ft) 15 523 523 616 616 616 616
Upstream Blk Time (%) 4 95 91 0 0
Queuing Penalty (veh) 15 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 2: SB Woodward Avenue & Maple Road

Movement EB EB WB WB SB SB SB SB SB
Directions Served T TR T T T T T T R
Maximum Queue (ft) 156 186 20 25 326 325 324 323 310
Average Queue (ft) 127 164 3 2 324 323 320 317 153
95th Queue (ft) 149 176 15 13 347 340 348 345 359
Link Distance (ft) 113 113 15 15 245 245 245 245 245
Upstream Blk Time (%) 32 51 5 3 22 22 22 29 6
Queuing Penalty (veh) 144 228 17 10 189 195 192 249 49
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 3: Peabody Street/Park Street & Maple Road

Movement EB WB WB WB NB SB
Directions Served TR L T R R R
Maximum Queue (ft) 557 98 110 80 252 78
Average Queue (ft) 506 45 52 10 224 27
95th Queue (ft) 610 95 94 42 238 64
Link Distance (ft) 500 113 113 113 206 93
Upstream Blk Time (%) 62 1 1 0 99 0
Queuing Penalty (veh) 0 3 1 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report 2021 Future Total PM Peak Hour

Stonefield Engineering & Design SimTraffic Report
01/03/2020

Intersection: 4: Park Street & Hamilton Row

Movement EB WB NB SB
Directions Served LTR LTR LTR LTR
Maximum Queue (ft) 70 58 32 70
Average Queue (ft) 30 25 4 19
95th Queue (ft) 54 47 19 52
Link Distance (ft) 285 15 94 294
Upstream Blk Time (%) 10
Queuing Penalty (veh) 9
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 5: SB Woodward Avenue & Hamilton Row

Movement EB SB SB SB SB
Directions Served R T T T TR
Maximum Queue (ft) 98 202 201 201 201
Average Queue (ft) 67 183 181 168 168
95th Queue (ft) 102 264 264 268 257
Link Distance (ft) 60 135 135 135 135
Upstream Blk Time (%) 11 19 19 17 17
Queuing Penalty (veh) 36 195 197 173 170
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 7: Park Street & Site Driveway

Movement WB NB SB
Directions Served LR TR LT
Maximum Queue (ft) 43 6 25
Average Queue (ft) 19 0 1
95th Queue (ft) 43 4 10
Link Distance (ft) 52 93 94
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Queuing and Blocking Report 2021 Future Total PM Peak Hour

Stonefield Engineering & Design SimTraffic Report
01/03/2020

Intersection: 8: Site Driveway & Hamilton Row

Movement EB
Directions Served TR
Maximum Queue (ft) 38
Average Queue (ft) 7
95th Queue (ft) 29
Link Distance (ft) 15
Upstream Blk Time (%) 2
Queuing Penalty (veh) 5
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 9: SB Woodward Avenue & NB to SB Cross-over

Movement WB SB SB SB SB
Directions Served L T T T T
Maximum Queue (ft) 63 259 259 259 259
Average Queue (ft) 50 258 259 259 259
95th Queue (ft) 69 264 262 261 264
Link Distance (ft) 4 244 244 244 244
Upstream Blk Time (%) 51 46 44 42 57
Queuing Penalty (veh) 107 0 0 0 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 2185

A109



Consultants

The Maple

a r c h i t e c t u r e  +  d e s i g n
biddison

t:248.554.9500
Birmingham, Michigan   48009

320 Martin Street   Suite 10

Contact Person: Kevin Biddison
e.mail: kb@biddison-ad.com

PROPOSED BUILDING FOR:

Project no.

Sheet no.

T.101

Issued for

Project data

1971.16

TYPE OF CONSTRUCTION:

NFPA 220:

2015 MBC: TYPE IIA (PROTECTED)

TYPE II-000

35001 AND 35075 WOODWARD AVE.

BIRMINGHAM, MI 48009

SHEET INDEX:

PROJECT LOCATION:

TITLE SHEET

BOUNDARY/ TOPOGRAPHIC/ TREE SURVEY

PRELIMINARY SITE PLAN

LANDSCAPE PLAN

ARCHITECTURAL SITE PLAN

LOWER LEVEL 2 PARKING PLAN

SPECIAL EVENT PARKING -VALET

LOWER LEVEL 1 PARKING PLAN

FIRST FLOOR PLAN

MEZZANINE FLOOR PLAN

SECOND FLOOR PLAN

THIRD FLOOR PLAN

FOURTH FLOOR PLAN

FIFTH FLOOR PLAN

ROOF PLAN

EXTERIOR ELEVATION

EXTERIOR ELEVATION

EXTERIOR ELEVATION

EXTERIOR PERSPECTIVE IMAGES

EXTERIOR PERSPECTIVE IMAGES

T.101

SP-1

SP-2

L-1

SP.101

LL.101

LL.101-a

LL.100

A.101

A.101-M

A.102

A.103

A.104

A.105

A.106

A.201

A.202

A.203

A.301

A.302

THE MAPLE

BUILDING USE: A-2: RESTAURANT
H: HOTEL
B: BUSINESS OFFICE
R-2: RESIDENTIAL APARTMENT

 

 

 

 
 

HESHAM GAYAR

8469 WARWICK GROVE COURT,

GRAND BLANC, MI 48439

T.  810.338.3923

E. HESHAM.GAYER@GMAIL.COM

APPLICANT INFORMATION

SITE PLAN REVIEW 03.29.18

ZONED:  B-4 BUSINESS-RESIDENTIAL

OVERLAY ZONING DISTRICT: D-4

SCALE: NOT TO SCALE 

LOCATION MAP

NORTH

PROJECT LOCATION:

35001 AND 35075 WOODWARD AVE.

GOVERNING CODES: 2015 MICHIGAN BUILDING CODE
2015 MICHIGAN PLUMBING CODE
2015 MICHIGAN MECHANICAL CODE
2015 MICHIGAN REHABILITATION CODE
2015 INTERNATIONAL FUEL GAS CODE
MICHIGAN ELECTRICAL CODE, 2014 N.E.C.
W/ PART 8 STATE AMENDMENTS
ICC/ANSI A117.1-2015 AND MICHIGAN
BARRIER FREE DESIGN LAW OF PUBLIC
ACT 1 OF 1966 AS AMENDED.
MICHIGAN UNIFORM ENERGY CODE RULES
PART 10 WITH ANSI/ASHRAE/IESNA
STANDARD 90.1-2015
2015 INTERNATIONAL FIRE CODE
NFPA 13 - 2010
NFPA 72 - 2010

101,970 SQFTBUILDING AREA:
48,732 SQFTPARKING AREA:

150,702 SQFT
TOTAL BUILDING
& PARKING AREA:

FIRE SUPPRESSION NOTE:

THE BUILDING WILL BE PROVIDED WITH A FULLY AUTOMATIC FIRE PROTECTION

SPRINKLER SYSTEM INSTALLED (FIRE SUPPRESSION SYSTEM) - WORK WILL BE

DESIGNED TO MEET M.B.C. REQUIREMENTS AND CITY OF BIRMINGHAM

INSPECTION & PERMIT APPROVAL. FACTORY MUTUAL STANDARDS AND

SPECIFICATIONS SHALL ALSO BE USED WHERE NOT OTHERWISE IN CONFLICT

WITH LOCAL STANDARDS. SPRINKLER CONTRACTOR SHALL BE FULLY

LICENSED AND BE RESPONSIBLE FOR PREPARATION OF ENGINEERED

DRAWINGS, SUBMISSION OF DRAWINGS TO ALL LOCAL AND STATE AGENCIES

FOR APPROVAL AND FOR COORDINATION OF REQUIREMENTS WITH OWNERS

AND TENANTS INSURANCE CARRIER.

NOTE:

FIRE PROTECTION SYSTEM FOR THE BUILDING EQUAL TO: GROUND FLOOR -

ORDINARY HAZARD AND FLOORS 2-5 LITE HAZARD (OFFICE AND

RESIDENTIAL)N.F.P.A. NO. 13 CRITERIA AND SECTION 903.3.1.1 WITH ONE (1) 4" D.I.

BUILDING SERVICE PROVIDED. TYPE 2A FIRE EXTINGUISHERS SHALL BE PROVIDED

AND SPACED A MAX. OF 75' APART PER SECTION 906.1 OF THE 2012 INTERNATIONAL

FIRE CODE AND / OR BY THE DIRECTION OF THE FIRE MARSHAL.

SITE PLAN REVIEW 11.26.18
SITE PLAN REVISION 01.02.19
SITE PLAN REVISION 02.20.19

SITE PLAN REVIEW 05.13.19



ARCHITECTURAL SITE PLAN

SCALE: 1"=20'-0"

NORTH Sheet no.

Project no.

Sheet title

Issued dr/ch

Project title

biddison
a r c h i t e c t u r e  +  d e s i g n

t:248.554.9500
Birmingham, MI   48009
320 Martin St.   Suite 10

Consultants

PROPOSED BUILDING FOR:

The Maple 

35001 and 35075 Woodward Ave.

Birmingham, Michigan

SITE PLAN REVISION 02.20.19
SITE PLAN REVISION 05.13.19
SITE PLAN REVISION 11.22.19

ARCHITECTURAL
SITE PLAN
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LOWER LEVEL1

PARKING PLAN

SITE PLAN REVIEW 11.26.18
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Project no.

Sheet title

Issued dr/ch

Project title

biddison
a r c h i t e c t u r e  +  d e s i g n
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Birmingham, MI   48009
320 Martin St.   Suite 10

Consultants

PROPOSED BUILDING FOR:

The Maple 

35001 and 35075 Woodward Ave.

Birmingham, Michigan

1971.16

LL.100

SCALE: 3/32"=1'-0"

LOWER LEVEL 1  PARKING PLAN

NORTH

NOTE:

PARKING SPACES

180 SQFT MIN

SITE PLAN REVIEW 05.13.19
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SCALE: 3/32"=1'-0"

LOWER LEVEL 2 PARKING PLAN

NORTH

LOWER LEVEL 2

PARKING PLAN

SITE PLAN REVIEW 11.26.18
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PROPOSED BUILDING FOR:

The Maple 

35001 and 35075 Woodward Ave.

Birmingham, Michigan

1971.16

LL.101

NOTE:

PARKING SPACES

180 SQFT MIN

EXTENDED PARKING SPACE TO BE AN

EXTENSION OF THE LAND LEASE AGREEMENT

WITH THE CITY OF BIRMINGHAM FOR

SURFACE PARKING AND BUILDING AREAS

SITE PLAN REVIEW 05.13.19
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ADDENDUM TO AGREEMENT TO PURCHASE REAL ESTATE 

THIS ADDENDUM TO AGREEMENT, dated the day of September, 
2005, by and between Birmingham Properties, L.L.C. (hereinafter Purchaser), and Hunter 
House Hamburgers, Inc. (hereinafter Seller), and concerning the sale of certain air and 
subjacent development rights in land situated in the City of Birmingham, described as 
35075 Woodward Avenue, Birmingham, MI 48009. 

amends and modifies as described hereinafter the terms and conditions precedent to the 
contract previously entered into and entitled AGREEMENT TO PURCHASE REAL 
ESTATE. 

WHEREAS, the parties hereto desire to set forth the amended terms and 
conditions as they relate to the agreement previously entered into; and, 

WHEREAS, the parties hereto desire to amend and modify the terms and 
provisions of the previous agreement only as set forth herein; and, 

WHEREAS, certain conditions precedent to the effectuation of the previous 
agreement must be addressed; 

NOW THEREFORE, in consideration of the foregoing, 

IT IS AGREED AS FOLLOWS: 

1. Paragraph 4 previously provided that a deposit would be deposited with the 
Fidelity Title Company. This addendum modifies that provision in that no deposit shall 
be placed with Fidelity Title Company for the reason that the parties have negotiated that 
the sum of Six Hundred Ten Thousand ($610,000.00) Dollars will be paid by the 
Purchaser to the Seller at the closing to take place within thirty (30) days. 

2. In addition to the foregoing payment by the Seller to the Purchaser, Purchaser 
will arrange for a loan to be made to the Seller by a bank or financial institution of the 
Purchaser's choosing in the amount of $200,000.00. Such loan shall be closed 
concurrently with the closing date set forth in paragraph 1 herein. Collateral for said loan 
will be placed with the creditor by the Purchaser in satisfaction of any criteria demanded 
by the creditor (including the business assets of the Seller's restaurant, but excluding any 
leased or secured assets, and the personal guaranty of Mark Pappazian). All payments to 
be made pursuant to said loan shall be made by the Seller. If the Seller defaults, and the 
collateral placed by the Purchaser is in jeopardy, Purchaser may make said payments, sue 
the Seller or otherwise proceed under any available legal or equitable process to collect 
such loan. Seller's default however shall in no way affect the underlying agreement 
previously entered into. This paragraph is a condition precedent to the effect of this 
addendum. 



3. Paragraphs 4 and 8 previously provided that the Purchaser would have a due 
diligence and an extended due diligence period. This addendum modifies and amends 
such provisions by eliminating any due diligence or extended due diligence period for the 
reason that the closing will have already taken place and funds will have been paid by the 
Purchaser and there is no requirement for any due diligence periods. 

4. Paragraphs 4 and 14A also previously included provisions relating to Seller's 
right to approve plans or right to waive approval of such plans. This addendum modifies 
and amends such provisions by the parties' agreement that "Hunter House retains the 
right in its sole discretion to approve the plans related to the re-construction of interior of 
the Hunter House, subsequent to closing, which right shall in no way be compromised." 
With respect to such plans, the parties also agree that Victor Saroki, the architect for the 
project which is the subject of this agreement to purchase real estate and this addendum, 
shall submit plans for the lay out ( or the building envelope for the new Hunter House) to 
the Hunter House concurrently with the signing of this addendum for Seller's approval. 
Seller shall have 10 days to approve such plans. If Seller approves such plans within 
such 10 days, then they will be deemed final and accepted by the parties. If Seller desires 
modifications to such plans, then Seller shall notify Victor Saroki, with reasonable detail, 
of such desired modifications and Victor Saroki shall determine if such changes are 
acceptable or not within 10 days. If such changes are acceptable, then Victor Saroki shall 
make such modifications and such plans shall be deemed final. If no agreement is 
reached with respect to the plans during such 20 day period, then the parties shall seek a 
determination by an independent architect chosen by the parties to resolve the disputed 
items within 30 days of the end of such 20 day period and whose determination with 
respect to the disputed items shall be deemed final and the plans shall then be deemed 
final. 

5. Paragraph 7 previously provided that Purchaser has examined the title to the 
subject property and has determined that it is acceptable in its current condition (subject 
to the removal of mortgages and liens such as the one described in this paragraph). This 
addendum modifies and amends that provision because there now appears a second 
mortgage held by Dennis DeC!erk. Seller must FIRST negotiate and obtain a discharge 
of the second mortgage or a subordination of the second mortgage. Unless this mortgage 
can be discharged or subordinated, Hunter House cannot convey title to the subject 
property, and the closing herein cannot be conducted. This paragraph is a condition 
precedent to the effect of this addendum. Seller shall endeavor to have such mortgages 
discharged by the closing date or Purchaser may waive such requirement and proceed to 
closing. 

6. Paragraph 14A will contain the following language: "Hunter House retains the 
right in its sole discretion to approve the plans related to the re-construction of Hunter 
House, subsequent to closing, which right shall in no way be compromised." 

7. Paragraph 14B in the previous agreement used the word "closing." This 
addendum will amend the last sentence fo the previous agreement with thefollowing: 
"Beginning on the date construction begins and continuing until the restaurant opens for 



business, BPLLC agrees to reimburse HH, within five (5) days of payment for the 
monthly rental fee for tbe Municipal Parking Lot." 

8. Paragraph 14D in the previous agreement used the word "closing." This 
addendum will amend tbat paragraph to replace the word "closing" with "start of 
construction." 

9. Paragraph 16 as it relates to "Lender's Approval" should be eliminated in its 
entirety. This paragraph dealt with tbe first mortgage on the subject property. Since tbat 
mortgage will be paid off in full, there is no necessity to include tbat provision at all. The 
provision in Paragraph 16 as it relates to "Adequate Security" shall be amended to 
provide tbat Purchaser's letter of credit shall be issued by a bank or other financial 
institution concurrently with its notice to Seller that construction will commence within 
sixty ( 60) days. 

10. The parties hereby agree that Seller shall retain possession of the premises 
after the closing and delivery of a warranty deed until such time as it has been notified by 
the Purchaser that construction is to commence within sixty ( 60) days. The parties agree 
that Seller shall continue to operate its business and be entitled to the same rights of 
possession that it enjoyed prior to the closing of this transaction. No lease shall be 
necessary and Seller shall have no financial obligation to the Purchaser subsequent to the 
closing since the parties agree to Seller's retention of the premises ( except to name 
Purchaser on insurance policies as additional insured for liability and real property 
damage). 

IN WITNESS WHEREOF, tbe parties have executed and delivered this 
agreement as of the day and year first above written. 

Dated: 9-Vf-O>- BIRMINGHAM PROPERTIES, LLC (BPLLC) 

C>LNbL'r=t· 
~KALABAT 
Its Managing Member 

HUNT fr fu(;/M 
!Ylr\.IU'>.. S. • 

Dated: t'/ -'2.. 7-0~ 

Its President 



AGREEMENT TO PURCHASE REAL ESTATE 

Birmingham Properties, ILC. (''BPLLC") and Hunter House Hamburgers, Inc, ("HH") 
enter into this agreemeat ("Agreement") concerning the sale of certain air and subjacent 
development rights in land situated in the City of Birmingham, Oakland County, Michigan 
("Property"), described as follows: 

a. See legal description attached as exhibit A attached hereto and incorporated herein by 
refereace; and 

b. Tax parcel id no(s): 19-25-456-014 ; and 
c. Commonly known by the address of. 

35075 Woodward Avenue, Birmingham, MI 48009 

The term "Effective Date" means the date upon which HH accepts this Agreement, as evidenced 
by HH' s signature. At the closing of the conveyance, the Property shall be immediately 
conveyed to BPLLC as provided. in this Agreement ("HH Property"). The HH Property is more 
specifically described on Exhibit A. · 

1. Condition of Property: The Property shall be conveyed "as is, where is" without any 
representation or warranty as to its condition or its suitability for the use intended by BPllC. 
The Property does not include any personal property, fixtures or improvements located oa the 
Property. BPLLC assumes the risk with respect to the soil conditions, the location of 
underground utility and sewer lines, haz.nrdous materials, governmental regulations and 
approvals, and any other factor which conld adversely impact BPLLC' s intended use or its 
performance under this Agreement. 

2. Cash Sale: The sale shall be consummated by HH's delivery of a warranty deed 
conveying marketable title to the Property in the form attached as Exhibit B, subject to all 
building and use restrictions and interests of record. Payment of purchase money is to be made 
in cash or certified check. 

3. Purchase Price: The Purchase Price for the Property is Six Hundred Ten Thousand 
and no/100 Dollars ($610,000.00) ("Purchase Price"). 

4. Deposit: Within seven (7) days of the Effective Date, BPLLC shall deposit the sum of 
$35,000.00 ("Deposit") with the Fidelity Title Co., 32100 Telegraph Rd Ste 215, Bingham 
Farms, MI 48025-2454 ("Title Company") as escrow agent, in escrow pursuant to an escrow 
agreement of even date herewith (''Escrow Agreement"). A portion of the Deposit, specifically 
$10,000.00, shall be immediately non-refundable and shall be disbursed to Im by the Title 
Company. The remainder of the Deposit, specifically $25,000.00, shall be held by the Title 
Company and disbursed in accord with this Agreement. In the event of Closing, the Deposit 
shall be applied as a credit against the Purchase Price. 

In the event the Deposit is noLpaid to the Title Company within fourteen (14) days of the 
Effective Date, this Agreement shall become automatically null and void, and BPLLC shall 



reimburse HH the actual attorney fees it incurred in negotiating and drafting thls Agreement. In 
·the event of a termination of this Agreement by BPLLC during the Due Diligence Period, 
$25,000.00 of the Deposit shall be refunded to BPLLC. In the event of a termination of thls 
Agreement by BPLLC after the Due Diligence Period, the entire Deposit shall be paid to HH as a 
termination fee. In the event of a breach of this Agreement by BPLLC prior to or at Closing, the 
entire Deposit shall be paid to HH as liquidated damages. In the event of a termination of this 
Agreement by HH prior to or at Closing, $25,000.00 of the Deposit shall be paid to BPLLC, 
unless (a) BPLLC has elected to invoke its right to an Extended Due Diligence Period, in which 
case the entire Deposit shall be paid to HH, or (b) HH bas agreed to Approved Plans or waived 
the approval of such plans as a condition to closing, in which case the entire Deposit shall be 
paid to HH, or ( c) there has been breach of this Agreement by BPLLC prior to or at Closing; in 
which case the entire Deposit shall be paid to HH. In the event of a material breach of this 
Agreement by HH prior to or at Closing, the entire Deposit shall be refunded to BPLLC as 
liquidated damages. In the event of a breach by both parties on or before Closing, the 
distribution of the Deposit shall be referred to binding arbitration to determine a fair allocation 
between the parties in light of their respective breaches. The decision of the arbitrator shall be 
enforced by judgment oftbe Circuit Court. Notwithstanding anything to the contrary, once HH 
has agreed to Approved Plans or waived the approval of such plans as a condition to Closing, the 
entire Deposit shall become nonrefundable and shall be immediately disbursed to HH by the 
Title Company. In no event shall HH be liable for any damages to BPLLC beyond the return of 
the Deposit. In the event a dispute should arise concerning distribution of the Deposit, the 
prevailing parcy shall be entitled to recover its reasonable costs and attorney fees. 

6. Closing: Unless this Agreement is tenninated pursuant to a condition precedent, the 
closing ("Closing") shall occur at the latest of: (a) six (6) months from the last day of the Due 
Diligence Period or the Extended Due Diligence Period, or (b) on or before the expiration of 
forty-five (45) days following BPLLC obtaining, and the issuance of all governmental approvals 
necessary, in BPLLC's sole discretion, to pennit BPLLC to use the Property as it deems 
reasonably appropriate. Notwithstanding the foregoing, the Closing must occur within two (2) 
years of the Effective Date. If the Closing does not occur within the two (2) year period, then 
this Agreement shall be deemed to have been terminated by BPLLC at tbe end of such period 
and the Deposit shall be paid to HH as a termination fee. BPLLC shall give HH at least thirty 
(30) days prior written notice of the Closing date. The Closing shall take place at the office of 
the Title Company. BPLLC shall be responsible for preparing the documents for the Closing. 
The documents shall be delivered to HH for review at least four ( 4) days prior to Closing. At 
Closing, the parties shaU execute closing statements prepared by the Title Company and all 
income or other tax reporting documents as required by the Title Company. 

7. Evidence of Title: BPLLC has examined the title and has determined that it is 
acceptable in its current condition. Nonetheless, BPLLC may obtain a commitment for a policy 
of title insurance for the Property without "standard exceptions" issued by the Title Company in an 
amount not less fuan the Purchase Price and bearing a date later than the date of the Effective Date 
("BPLLC Title Commitment"). The cost of the BPLLC Title Commitment and corresponding title 
policy shall be borne by BPLLC. HH may obtain a commitment for a policy of title insurance for 
the HH Property without "standard exceptions" issued by the Title Company in an amount not less 
than $610,000.00 and bearing a date later t1iim the date of-the Effective Da.te ("HH Title 
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Commitment"). The cost of the HH Title Commitment and corresponding title policy shall be 
borne by HH. 

8. Due Diligence Period/Extended Due Diligence Period:· For a period of sixty ( 60) days 
from the Effective Date ("Due Diligence Period"), BPLLC shall have the right, at its sole cost 
and expense and provided that its actions do not interfere with HH's business, to enter upon the 
Property . for all purposes relative to BPLLC's environmental, preliminary site planning, 
engineering, zoning, and for any other physical, environmental, legal, or other inspection of the 
Property, or for any other purpose related to the Property deemed necessary at BPLLC's sole 
discretion, including but not limited to, any and all matters related to any future use of the 
Property by BPLLC. Such activities shall include, but not be limited to all environmental 
testing, topographical surveys, soil borings and testings of such other ecological environmental 
engineering and other testing as BPLLC deems appropriate. BPLLC may, at it's option and at 
it's sole discretion, extend the Due Diligence Period for sixty (60) additional days ("Extended 
Due Diligence Period"), by giving written notice to HH before the expiration of the Due 
Diligence Period. The maximum length of the combined Due Diligence Period and Extended 
Due Diligence Period shall be one hundred twenty (120) days from the Effective Date. In the 
event BPLLC damages or disturbs the Property as a result of its inspection or other activities, 
BPLLC shall restore, at BPLLC's sole cost and expense, the Property to substantially the same 
condition as existed on the Effective Date. · 

9. Survey: BPLLC has obtained, at BPLLC's sole cost and expense, an AL TA form metes 
and bounds survey of the Property ("Survey''). At the closing of the conveyance, the Survey 
shall be certified to BPLLC, HH, Title Company and tq such other entity as BPLLC may direct, 
to a date no earlier than the date of this Agreement, prepared by a Michigan registered civil 
engineer or a licensed surveyor, reasonably acceptable to BPLLC, HH and Title Company, and 
otherwise in a form to permit the issuance of a title policy without standard exceptions or as 
otherwise required hereunder regarding the matters of survey. A copy of the Survey shall be 
provided to HH free of charge. 

10. Environmental Reports & Environmental Indemnification: BPLLC shall obtain, at 
BPLLC's sole cost and expense, any and all environmental review and assessment r'eports it 
deems appropriate with respect to the Property ("Environmental Reports"). BPLLC shall 
promptly provide a copy of the Environmental Reports to HH free of charge. BPLLC shall not 
share or disclose the contents of the Environmental Reports or any information regarding 
Hazardous Materials on the Property with any third party without the prior written consent of 
HH, other than as required by law or to BPLLC's lenders, lawyers, environmental consultants, 
governmental officials and contractors. At the closing of the conveyance, BPLLC and its 
principals, jointly and individually, agree to indemnify and defend IIl:I against all environmental 
remediation and clean-up costs relating to the Property that may be disclosed , including all 
related costs and reasonable attorney fees incurred by HH in the Environmental Report. HH 
shall fully cooperate connection with any such environmental remediation efforts required by 
BPLLC.or clean-up ("Environmental Indemnification"). The limitation on damages in Section 4 
shall not apply to a breach of this covenant caused by BPLLC, which shall survive termination. 
The obligatio11s_ under this Section commence upon execution of this Agreement and are not 
conditioned on Closing. This Section is to be construed foprotect HH, and shall be deemed fo . 
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include to all matters set forth in Section 23H, regardless of tennination, unless such termination 
is caused by BPLLC. In the event, however, that HH terminates this Agreement prior to 
Closing, the Environmental Indemnification shall become void. HH acknowledges that BPLLC 
intends to pursue Brownfield redevelopment funding, but both HH and BPLLC agree that the 
Environmental Indemnification is not conditioned on such funding. 

13. Delivery of Documents Relating to the Property: Within seven (7) days after request 
from either party, BPLLC and HH shall deliver to one another any and all documents and 
information with respect to the Property which they may have in their possession or which they 
may obtain from their agents, employees, consultants or other parties who have lrnowledge of the 
Property, including without limitation, all plans and other matters of title. 

14. Redevelopment of Property: The parties acknowledge and agree that BPLLC intends 
to re-develop the HH Property for HH's use as a restaurant and parking lot (the "Restaurant"), 
subject to required community approvals and permits. BPLLC shall also develop the remainder 
of the Property and the adjacent property which BPLLC owns and on which a "Sunoco" gas 
station was previously operated (the "Adjacent Parcel") into a hotel (the "Hotel Condo") which 
is to be part of a larger development ("Development"). The Development shall include the 
common areas located on the Property and the Adjacent Property, and a parking garage located 
under the Property, but shall not include the HH Property, and shall include the municipal 
surface parking Jot next to the HR Property further identified on Exhibit C ("Municipal Parking 
Lot''), which shall continue to be used by HH as in the past, unless otherwise agreed by HH in its 
sole discretion. 

'The parties agree that the HH Property will he redeveloped into the and as Condominium Unit 
"The BH PROPERTY" Restaurant, with a mezzanine, in accordance with plans to "Vanilla 
Box" condition descn"bed below. The "Vanilla Box" improvements shall be transferred a deed 
of The new Condominium Unit "the HH PROPERTY" to HH free of charge upon completion 
of such construction. 

A. Hotel Development BPLLC agrees to construct the Development, at its sole cost and 
expense, substantially as provided in the preliminary site plans attached hereto as Exhibit D 
(the "Site Plan") and prepared by Victor Saroki. & Associates (the "Architects") which shall be 

subject to review and prompt and reasonable approval by HH. 

B. Parking. BPLLC understands and agrees that adequate parking is critical to the success of 
the Restaurant, and that a minimum of fourteen (14) parking spaces, as approved by local 
government, are needed for the Restaurant's use on the HH Property and in the neighboring 
parking Jot owned by the City of Birmingham (the "Municipal Parking Lot" identified on Exhibit 
D). HH will continue to lease the Municipal Parking Lot for its use. Beginning at Closing and 
continuing until the Restaurant opens for business, BPLLC agrees to reimburse HH, within five 
(5) days of payment, for the monthly rental fee for the Municipal Parking Lot until the 
completion of the Restaurant as provided below. 

C. Dumpster. BPLLC shall provide a dumpster for the Restaurant's use in the area of the 
Development identified on Exhibitb. HH shall reimburse the Development its proportionate 
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sbare of the trash removal costs based on volume of use. Unless otherwise agreed in writing, 
Sunrise Management Company shall provide tbe dumpster service for the Development. 

D. Restaurant construction. BPLLC shall proceed, at its sole cost and expense, to demolish the 
existing structures and construct the Restaurant on the Property in accord with the Approved 
Plans. Such demolition and construction shall be performed in a workmanlike manner using 
commercially reasonable efforts to complete construction in a timely manner. BPLLC's 
obligation to construct the Restaurant shall be to the extent of delivering, at its sole cost and. 
expense, a "Vanilla Box" as provided below, and. HH shall complete all other improvements 
beyond the "Vanilla Box" necessary for it to open for business (including fixtures and equipment 
and other finishes and all applicable permits). The "Vam1la Box" shall consist of: (a) exterior 
walls and structural elements, (b) interior walls dry-walled and ready to paint, ( c) cement 
flooring, ( d) all windows, doors and window and door fixtnres, ( e) separately metered HV AC, 
heating, cooling, shaft and air return systems complete and operational ("Air Systems"), (f) all 
rough plumbing complete and operational, (g) all electrical necessary for HH's equipments 
pulled to the walls, (h) acoustical ceiling or an allowance of two (2) dollars per square foot for 
exposed painted ceiling at HH's option, (i) bathrooms to code, and Ci) driveways, curb cuts and 
parking lot paved and stripped (as provided in tlie Approved Plans). The Air Systems shall 
.include ductwork between the Restaurant and the roof of the Hotel, and HV AC units tbat will 
provide make up air for the Restaurant, but will not include hood, fans, or pipe. BPLLC shall, 
however, install the pipe at it's sole cost and expense, provided Illi pays for the pipe materials. 
The ''Vanilla Box" shall be constructed by BPLLC in accord with the Americans with Disabilities 
Act and all similar laws, ordinances and regulations concerning accessibility by handicapped 
persons (the "Disability Acts"). BPLLC represents and warrants that the ''Vanilla Box" shall be in 
full compliance with the Disability Laws upon delivery to HH. BPLLC agrees to substantially 
complete the construction of the Restaurant in ''Vanilla Box" condition within seven (7) months 
after the delivery of Possession. Closing. The construction of the core "Vanilla Box" shall be 
deemed substantially complete upon (a) the issuance of a temporary certificate of occupancy as a 
shell permit by the City of Birmingham, and (b) the Vanilla Box is in such condition that the 
allowing HH could conunence interior work in order to open the Restaurant for business. The 
issuance of a temporary certificate of occupancy shall not, however, relieve BPLLC from the 
obligation of completing the remainder of the construction in a timely manner. In the event that 
such Restaurant is not substantially completed in ''Vanilla Box" condition within sucb seven (7) 
month period, then for each month thereafter in which such completion is delayed, BPLLC 
agrees to pay HH the amount of Thirty Seven .Thousand Five Hundred and 00/100 Dollars 
($37,500.00) per month (the "Delay Fee"), paid on the first of the month in advance and then 
pro-rated on a daily basis during the month. in which the core ''Vanilla Box" is delivered. If the 
Hotel and the "Vanilla Box" are not substantially completed within thirty (30) months after Start 
of Construction, HH shall have the option, but not the obligation, to declare this Agreement in 
default and to draw down and retain the entire Letter of Credit as liquidated damages. HH may 
cormnence its work on the Restaurant while BPLLC is performing its work, provided it does not 
interfere or cause delay with BPLLC's construction on the Property. Upon the issuance of a 
temporary certificate of occupancy by the City ofBinningham for the Vanilla Box, HH·shall 
take possession or' the Restaurant and shall became responsible for all costs and expenses 

. relating to. utilitit:s, insurance and maintenance of the Restaurant from and after that date. EH 
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agrees to complete the interior work within sixty (60) days in order to obtain the temporary 
certificate of occupancy. 

In the event of a default in this Agreement by BPLLC after Closing, HH shall be entitled to 
901lect the Delay Fee. If (a) the Development and the "Vanilla Box" are not substantially 
completed within twenty four (24) months after Start of Construction, or (b) there is any default 
in the payment of the Delay Fee, then HH shall have the option, but not the obligation, to declare 
this Agreement in default and to draw down and retain the entire Letter of Credit 
($1,900,000.00) as liquidated damages. The parties acknowledge that this is a negotiated 
liquidated damage provision and that it is not a penalty. In the event HH elects to draw against 
the Letter of Credit, HR shall deliver a warranty deed to BPLLC conveying its interest in the HH 
Property within seven (7) days following HH' s receipt of the funds. If HH elects to exercise its 
remedy to draw against the Letter of Credit, the amount of Delay Fee (up to but not exceeding 
the initial 7 monthly payments of such Delay Fee) actually paid by BPLLC to HH through such 
date(s) of draw shall he credited against and reduce such liquidated damages. In the event that 
for any reason HH is unable to draw amounts the Letter of Credit, then BPLLC and its principals 
shall be jointly and severally liable for the payment of the liquidated damages ($1,900,000.00 as 
reduced by up to 7 monthly payments of the Delay Fee) and all reasonable attorney fees HH 
incurs in enforcing its rights under this Agreement 

15. Condition Precedent to BPLLC's Obligation to Close/Termination: BPLLC shall 
have the right to terminate this Agreement before or at Closing if certain conditions are not 
satisfied. BPLLC shall exercise its right to terminate this Agreement by written notice to HH. 
Conditions precedent to BPLLC's obligation to close the transaction contemplated herein 
include the following: (a) full and complete performance by HH of all teDilS, covenants and 
conditions of this Agreement, (b) BPLLC's satisfaction with the results of the inspections and 
other work done during the Due Diligence Period or any Extended Due Diligence Periods, (c) 
the occurrence of all other conditions precedent set forth in this Agreement and satisfuctory 
evidence, in writing, to BPLLC from HH that all HH's warranties, representations and covenants 
are true, accurate and confirmed on and after the Effective Date hereof through Closing, ( d) the 
rezoning of the Property to permit its use as a Hotel, (e) BPLLC obtaining all permits and 
approvals for the redevelopment of the Property and the Adjacent Property (defined below), as 
the Hotel and Restaurant as provided below, from applicable government agencies (f) BPLLC 
obtaining financing for at least eighty percent of the Purchase Price and (g) failure of the parties 
to agree upon a common condominium structure. 

16. Condition Precedent to BR's Obligation to Close/Termination: HH shall have the 
right to terminate this Agreement if certain conditions are not satisfied. HH shall exercise its 
right to terminate this Agreement by written notice to BPLLC. Conditions precedent to HH's 
obligation to close the transaction contemplated herein include all the following: (a) full and 
complete performance by BPLLC of all terms, covenants and conditions of this Agreement prior 
to Closing, (b) the preparation and delivery by BPLLC to HH of a complete set of Approved 
Plans that will be submitted to the City of Birmingham for approval, at least thirty (30) days 
before submittal for approval by the City of Birmingham, (c) the issuance of all governmental 
permits and approvals required to complete construction in accord with the Approved Plans, (d) 
evidence satisfactory to- HH in its reasonable discretion that BPLLC has corrunitments for 

6 

gehad
Highlight



financing sufficient to complete the Development and Restaurant in accord with the Approved 
Plans, ( e) negotiation and execution of a Covenant Agreement to be recorded at Closing with tbe 
register of deeds against the Adjacent Parcel, Property and·HH Property, (f) delivery of evidence 
to HH that construction of the Restaurant will commence within one (1) month following the 
demolition of the existing structnre at the Property, (g) Lender's Approval, (h) delivery of 
Adequate Security ensuring BPLLC's full and timely performance of this Agreement (i) 
agreement upon a common condominium ownership structure for the Restaurant and 
Development, and G) an agreement between BPLLC and Stress-Concrete.Papazian for concrete 
work in c.onnection with the Development and the Restaurant, provided that company is 
reasonably qualliied and competitive in pdce. The foregoing conditions shall be construed as 
conditions precedent to Closing and not simply as covenants. Substantial compliance shall not 
be sufficient to comply with these conditions. 

"Approved Plans" shall mean a complete set of final architectural and engineedng plans and 
specifications approved by HH, reflecting both the Development and the "Vanilla Box" portion 
of the Restaurant. In exercising its approval, HH shall exercise reasonable discretion in 
approving the plans and specifications for the Development, but shall be entitled to exercise its 
sole discretion with respect to the plans and specmcations for the "Vanilla Box" provided it 
exercises such discretion in good faith. 

"Covenant Agreement" shall mean the covenant agreement further identified in Section 23. 

"Lender's Approval" shall mean the approval ( of the transfers contemplated by this Agreement) 
of any lender who bas loaned funds to HH and who holds a mortgage or other lien against the 
Property at Closing. HH agrees to apply $305,000.00 of the Purchase Price at Closing toward 
the pay down of any such loan secured by the Property in order to obtain Lender's Approval. In 
no event shall HH be required to pay any funds beyond that amount to obtain Lender's Approval. 

"Adequate Secudty" shall mean a letter of credit in the amount of$1,900.000.00. The letter of 
credit shall be {a) irrevocable, (h) unconditional, (c) issued by a bank or other financial 
institution which is approved by HH, (cl) able to be drawn upon and confirmed by a bank or other 
financial institution located in Oakland County, Michigan, (e) assignable by HH without charge 
or limitation upon transfer or collateral assignment, (f) remain i~ effect until HH obtains a 
temporary certificate of occupancy to opeo the Restaurant. The letter of credit shall permit HH, 
in tbe event of default by BPLLC under this Agreement, to draw down either partial draws or the 
entire amount upon presentation of a sight draft executed by an authorized agent of HH. HH 
may, in its sole desertion, agree to an alternative method of providing Adequate Se_curity. 
HH agrees to complete the interior work within sixty (60) days in order to obtain the temporary 
certificate of occupancy. 

17. BR's Cooperation: HH shall cooperate with BPLLC with regard to all of BPLLC's 
testing requirements and applications during and after tbe Due Diligence Period and any 
Extended Due Diligence Period, and shall, if requested to do so, execute or cause to be executed 
any letters of authodzation, applications, petitions or requests as may be reasonably neces.sary to 
be executed by HH and lQ_provide any infurmation pdvy to, known to or in possession of HH 
which may be necessary or useful in completing the applications or requests. Such applications 
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and petitions shall include wifuout limitation, site plan applications, zoning/rezoning petitions, 
petitions for zoning variance, special land use, agreements for environmental studies and to 
authorize same or any other similar authority, permission or execution of any document 
necessary to obtain such local, state, and/or federal governmental approval or regulatory 
approval of use or any future use of the Property by BPLLC in its reasonable discretion. HH 
hereby gives BPLLC authority to obtain zoning variances, special land uses and similar 
approvals for the Property and if necessary to rezone the Property in whole or in part to a zoning 
district determined by BPLLC, in BPLLC's reasonable discretion. Notwithstanding anything to 
the contrary, (a) HH shall not be required to approve or consent to any action that would 
preclude or adversely interfere with Iffi' s use of the Property as a restaurant, (b) BPLLC shall 
not undi:rtake any action that would preclude or adversely interfere with HH's use of the 
Property as a restaurant ,and ( c) HH shall not he required to consent to the disclosure of 
information regarding Hazardous Waste, unless BPLLC agrees to fully indemnify HH for any 
liability to clean-up the Property and such indemnification survives termination of fuis 
Agreement. 

18. Real Estate Tiles; Transfer and Documentary Stamps: All taxes and assessment 
which have become a lien upon the land at the date of Closing shall be paid by HH. Water bills 
shall be prorated and adjusted as of fue date of Closing. All current real estate taxes shall be 
prorated (based on a 30 day month and 3o0 day year) on the "due date" basis between HH and 
BPLLC as of the Closing. HH and BPI.LC agree that the tax proration shall be interpreted and 
applied as if the amendments oflaw set forth in P.A. 80 and 279 of 1994 did not exist, and that 
all taxes are deemed to be paid in advance. HH shall pay all state and county transfer taxes 
and/or revenue/documentary stamps due on this transaction with respect to the transfer of the 
Property to BPLLC. BPLLC shall pay all state and county transfer taxes and/or 
revenue/documentary stamps due on this transaction with respect to the transfer of the 
Condominium Unit "The HH POPERTY" to HH. BPLLC shall pay all recording fees. 
Additionally, all assessments (special or otherwise) imposed against, or which become a lien on, 
the Property by any governmental agency or public utility for improvements on or before the date 
of Closing shall be paid in full by HH at Closing, unless the assessment arises out of or is related to 
the development of the Hotel, in which case they shall be paid by BPI.LC. 

19. Possession at Closing: HH shall give BPLLC sole and exclusive possession of the 
Property and the HH Property beginning thirty (30) days following Start Construction until the 
earlier of (a) delivery of the core ''Vanilla Box" substantially completed, or (b) thirty months 
(30) from the Effective Date, 

20. Notices: Any such notice, request or other communication shall be considered given or 
delivered, as the case may be, on the date of personal service or the date of receipt by overnight 
courier delivery, or upon receipt of notice given in the United States mail as provided below: 

ToHH: Hunter House Hamburgers, Inc. 
Mark S. Papuzlnn 
1966 DeU Roso Circle 
Bloomfield Hills, Michigan 48302 
T. 248-335-4420--F. 2411-335-4421 
E-Mail rnpapnzinn@corncast.ne1 
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To BPLLC: Birmingham Properties, LLC. 
Jamal S. Knlabal, Managfog Member 
28530 Orchard Lake Rond 
Suite 100. . 
Farmington HIiis, Ml 48334 
Tel. 248-851-4875 (Ext. 227) Fax. 248-851-4875 
E-Mail jamDl@kDlnhnt.com 

Rejection or other refusal to accept or inability to deliver because of changed address of which 
no notice was given shall be deemed to be receipt of the notice, request or other communication. 
By giving at least five (5) days prior written notice thereof, any' party may from time to time at 
any time change its mailing address hereunder. 

22. Warranties and Representations: HH and BPLLC make the following representations 
and warranties to one another. All warranties and representations made herein shall be true, 
accurate and confirmed as of the Effective Date and the date of Closing and shall survive the 
termination of this Agreement and/or the Closing of the transaction contemplated herein. 

A. Authority. HH and BPLLC (a) have the authority and power to enter into this Agreement 
and to consummate the transactions contemplated herein; and (b) upon execution hereof will be 
legally obligated in accordance with the terms and provisions of this Agre<1ment. 

B. Condemnation. Neither HH nor BPLLC have received any notice of; nor is either aware 
of; any pending, threatened or contemplated action by any governmental authority or agency 

. having the power of eminent domain, whlch might result in any part of the Property being taken 
by condemnation or conveyed in lieu thereof. 

C. Litigation. There is no action, suit or proceeding pending or, to HR or BPLLC's 
knowledge, threatened by or against or affecting the Property, HH and BPLLC shall, promptly 
upon receiving any such notice or learning of any such contemplated or threatened action, give 
written notice thereof to the other. 

D. Foreign Ownership. Neither BPLLC, nor HH, is a "foreign person" as that term is 
defined in the U. S. Internal Revenue Code of 1986, as amended, and the regulations 
promulgated pursuant thereto, and neither BPLLC, nor HH, has no obligation under Section 
1445 of the U.S. Internal Revenue Code of 1986, as amended, to withhold and pay over to the 
U.S. Internal Revenue. Service any part of the "amount realized" by BPLLC or HH in the 
transaction contemplated hereby (as such term is defined in the regulations issued under said 
Section 1445). 

E. Prior Options. No prior purchase agreements, leases, options or rights of first refusal 
have been granted by HH to any third parties to purchase or lease any interest in the Property, or 
any part thereof, which are effective as of the Effective Date. 
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23. Covenant Agreement: At Closing the parties shall execute a covenant agreement in 
recordable form containing the following covenants which shall run with the land and which 
shall bind BPLLC, its successors and assigns. 

A. Use: The Hotel shall be used as a Hilton or equal hotel facility operated in accord with 
"Hilton" or equal franchised hotel standards, and for no other use without the prior consent of 
HH. BPLLC may use a portion oftbe Development for offices, restaurant, bar operating a Class 
C license, apartment rentals, or as residential condominiums, provided the square footage of any 
such use shall not exceed the larger of (a) 20% of the entire square footage of the Development 
's building or (b) one entire floor that building. 

B. Repairs: BPLLC shall maintain the Development in good repair and in a clean and safe 
condition, and in accord with Applicable Laws. BPLLC shall maintain the structural elements 
and supporting elements of the Restaurant in good repair in a clean and safe condition, and in 
accord with Applicable Laws. 

C. HH shall keep the Restaurant neat, clean and free from dirt, snow and ice, rubbish, 
insects and pests at all times, and shall store all trash and garbage within the dumpsters 
maintained by the Development HH shall not perform any acts or carry on any practices that 
may injure the Property and shall not obstruct or peanit the obstruction of any street, drives, 
sidewalk or parking lot(s). 

D. Liens: BPLLC shall keep the HH Property free of construction or other liens. BPLLC 
shall bold HH harmless against any liens which may be placed against the HH Property, except 
those directly attributable to the acts of HH. If a lien is filed against the HH Property as the 
result of any action undertaken by BPLLC, BPLLC shall discharge (or bond against or insure 
over) the lien. If BPLLC fails to discharge the lien, HH may procure discharge at BPLLC's 
expense, which shall be paid by BPLLC immediately upon demand from HH 

E. Indemnification: BPLLC shall indemnify and defend HH against claims for bodily injury 
or property damage occurring in or on the Development. HH shall indemnify and defend 
BPLLC against the claims for bodily injury or property damage occurring in or on the 
Restaurant. 

F. Fire or Other Casualty: In the event of a fire or other casualty to the Development, 
BPLLC shall promptly repair and restore the Development and BPLLC's personal property, 
trade-fixtures and improvements to their prior condition. In the event of a· fire or other casualty 
to the Restaurant, HH shall promptly repair and restore the Restaurant and HH's personal 
property, trade-fixtures and improvements to their prior condition. 

G. Insurance: BPLLC shall maintain in effect a commercial general liability insurance 
policy providing coverage for the Development, with policy limits of not less than $1,000,000.00 
per person and $1,000,000.00 per occurrence, exclusive of defense costs and without any 
provision for adeductible orselfinsured retention,_During the __ construc_tion of.the Restaurant, 
the foregoing coverage shall be ex.tended to the HH Property. BPLLC shall maintain in effect a 
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special cause ofloss property insurance policy coveriog the Development and BPLLC's personal 
property, trade-fixtures and improvements to their full replacement cost, without deduction for 
depreciation. Any insurance policy BPLLC is required to maintain shall ( a) be written by 
carriers authorized to write business in the state of Michigan and having an A.M. Best & Co. 
rating of not less than A-VIII, (b) name HH as an additional named insured, (c) be endorsed to 
provide that it will not be canceled or materially changed for any reason except on 30 days prior 
written notice to HH, and (cl) provide coverage to HR whether or not the event giving rise to the 
claim is alleged to have been caused in whole or in part by the acts, omissions or negligence of 
HH. If any policy which BPLLC is required to maintain is written on a "claims made" insurance 
form, each policy must have a "retroactive date" which is not later than the Effective Date. 
Furthermore, should insurance coverage be written on a "claims made" basis, BPLLC's 
obligation to provide insurance will be extended for an additional period equal to the statute of 
limitations for such claims, plus one year. BPLLC shall deliver certificates of insurance or, at 
HH's request, the original insurance policies to HH, together with receipts evidencing payment 
of the premiums. BPLLC shall deliver certificates of renewal for such policies to HH not less 
than 30 days prior to their expiration dates. HR shall maintain in effect a commercial general 
liability insurance policy providing coverage for the Restaurant, with policy limits of not less 
than $1,000,000.00 per person and $1,000,000.00 per occurrence, exclusive of defense costs and 
without any provision for a deductible or self insured retention. HH shall maintain in effect a 
special cause of loss property insurance policy covering the Restaurant and BR's personal 
property, trade-fixtures and improvements to their full replacement cost, without deduction for 
depreciation. Any insurance policy HH is required to maintain shall (a) be written by carriers 
authorized to write business in tbe state of Michigan and having an A.M. Best & Co. rating of 
not less than A-VIII, (b) name BPLLC as an additional named insured, (c) be endorsed to 
provide that it will not be canceled or materially changed for any reason except on 30 days prior 
written notice to BPLLC, and ( d) provide coverage to BPLLC whether or not the event giving 
rise to the claim is alleged to have been caused in whole or in part by the acts, omissions or 
negligence of BPLLC. If any policy which HR is required to maintain is written on a "claims 
made" insurance form, each policy must have a "retroactive date" which is not later than the 
Effective Date. Furthermore, should insurance coverage be written on a "claims made" basis, 
HH's obligation to provide insurance will be extended for an additional period equal to the 
statute of limitations for such claims, plus one year. HH shall deliver certificates of insurance or, 
at BPLLC's request, original policies, together with receipts evidencing payment of the 
premiums. HH shall deliver certificates of renewal for such policies to BPLLC not less than 30 
days prior to their expiration dates. · 

H. Hazardous Materials: BPLLC agrees that it will not use, permit, hold, release or dispose 
of any Hazardous Material on, under or at the Property or the Development and that it will not 
use or permit the use of the Property or any portion of the Development as a treatment, storage or 
disposal (whether permanent or temporary) site for any Hazardous Material, other than De 
Minimis Amounts. The tean "De Minimis Amounts" shall mean, with respect to any given level 
of Hazardous Materials, that such level or quantity of Hazardous Materials in any given form or 
combination of forms (a) does not constitute a violation of any applicable law, and (b) is 
customarily employed in, or associated with, similar hotels and restaurants. BPLLC agrees that 

. _ .. it.will clean,up, at its sgJCJ cost and. expe11se,_any Hazardous Matajals_locatecJ.._on the PrClp~rty. 
BPLLC further agrees that it will not cause or allow any asbestos to be incorporated into any 
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improvements or alterations which it makes or causes to be made to the Property. BPLLC 
hereby holds HH hannless from and indemnifies HH against any and all losses, liabilities, 
damages, injuries, costs, expenses, fines, penalties, and claims of any and every kind whatsoever 
(including, without limitation, costs and attorney fees) which at any time or from time to time 
may be paid, incurred or suffered by, or asserted against HH for, with respect ta, or as a direct or 
indirect result of (a) a breach by BPLLC of the foregoing covenants, or (b) ta the extent caused 
or allowed by BPLLC or any agent, contractor, employee, invitee or licensee ofBPLLC, (c) the 
presence on or under, or the escape, seepage, leakage, spillage, discharge, emission or release 
from, onto or into the Property, the Hotel, the atmosphere, or any watercourse, body of water or 
groundwater, of any Hazardous Material. The provisions of and untlertakings and 
inderrmification set out in this paragraph shall survive Closing, and shall continue to be the 
liability, obligation and indemnification ofBPLLC, binding uponBPLLC, forever, subject to the 
applicable statute of limitations. The provisions of the preceding sentence shall govern and 
control over any inconsistent provision of this Covenant Agreement. 

If during BPLLC's initial construction work at the Property BPLLC shall discover any 
Hazardous Material in the Property, theu BPLLC shall promptly notify Hl:I and BPLLC will 
diligeutly remove and dispose of such Hazardous Materials in compliance with all applicable 
laws and regulations. 

"Hazardous Material" means and includes any hazardous substance or any pollutant or 
contaminant defined as such in ( or for purposes o±) the Comprehensive Environmental Response, 
Compensation, and Liability Act, any so-called "Superfund" or "Superlien" law, the Toxic 
Substances Control Act, or any other Federal, state or local statute, law, ordinance, code, rule, 
regulation, order or decree regulating, relating ta or imposing liability or standards of conduct 
concerning, any hazardous, toxic or dangerous waste, substance or material, as now or at any 
time hereafter in effect, or any other hazartlaus, toxic or dangerous, waste, substance or material. 

24. Authority: HH and BPLLC each represents, covenants and warrants that all necessary 
actions and authorizations have been obtained, and that it has been specifically authorized ta 
enter into this Agreement and that no additional action will be necessary to make this Agreement 
legally binding npon them in all respects. HH and BPLLC covenant ta provide written evidence 
of compliance with this Section prior ta or at Closing. 

25. Advice of Counsel: Each party acknowledges that it bas sought the advice of an 
attorney with regard to the review and analysis of this Agreement. Each party, by executing this 
Agreement, acknowledges that be/she does so voluntarily and with advice of counsel. 

26. Recordation of Notice: Notwithstanding the foregoing, BPLLC may record a notice of 
the existence of this Agreement with the applicable register of deeds, and HH hereby consents ta 
same. In the event that this transaction does not close, BPLLC shall execute and record any and 
all documentation required ta remove its interest from the Property. 

27. Governing Law: This Agreement and the. performance shall be construed and 
interpreted in accordance with the laws of the State of Michigan. BPLLC agrees ta perform this 
Agreement in good faith and in a coiiiiil.ercially reasonablrflnani:iet: ··· - · · - -
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28. Entire Agreement: This Agreement constitutes the entire Agreement between the 
parties in connection with the subject matter addressed in this Agreement. This Agreement may 
not be modified orally, and no modification and/or amendment sball be effective unless in 
writing and signed by all the parties making specific reference to the cbanges to be made to this 
Agreement. 

29. Binding Agreement: This Agreement shall be binding upon and inure to the benefit of 
the parties, their respective heirs, personal representatives, successors and assigns. 

30. Waiver: Waiver by any party of any breach, or failure to enforce any of the terms and 
conditions of this Agreement, at any time, shall not in any way affect, limit or waive such party's 
right thereafter to enforce and compel strict compliance with every term and condition. 

31. Sevcrability: If and to the extent that any provision, or portion, of this Agreement is 
determined by any legislature or court to be in whole or in part invalid or unenforceable, such 
provision or term shall be unenforceable only to the extent of such invalidity ,vithout 
invalidating the remaining provisions; all other provisions of this Agreement shall remain in full 
force and effect, and the rights and obligations of the parties shall be construed and enforced 
accordingly. In addition, it is the intent of the parties that any provision of the Agreement which 
is determined to be invalid or unenforceable due to the duration, scope, breadth, or otherwise, 
shall be interpreted in a reduced form which is not invalid or unenforceable with the intent that 
the provisions .of this Agreement shall be construed and enforced in such a manner as to give 
tbem the broadest enforceable scope and effect. 

32. Snrvivcs Closing: The terms of this Agreement survive closing and shall not be merged 
in any subsequent transfer of instrument of conveyance. 

33. Cooperation: The parties shall execute and deliver such other documents as may be 
reasonably req_uired in order to accomplish the objective of this Agreement. 

34. Like Kind Exchange: HH may exchange the fee title in the Development Rights for 
other property of like kind and qualifying use within tbe meaning of Section 1031 of the Internal 
Revenue Code of 1986, as amended, and tbe Regulations promulgated thereunder, In order to 
facilitate tbe transaction, Im may retain the services of a Qualified Inteanediary within the 
meaning of Treas. Reg. 1.1031(k)-l(g)(4). This Qualified Intermediary will provide services to 
HH in connection with HH's Section 1031 transaction. HR expressly reserves the right to assign 
its rights under this Agreement to a Qualified Intermediary on or before the date of Closing and 
in tbat situation; BPLLC shall pay or cause to be paid to stich Qualified Intermediary the net 
proceeds of the sale. However, this assignment in no way relieves IIB of any obligations or 
duties under this Agreement including the .obligation to convey the Development Rights by 
warranty deed. IIB shall bear any and all additional cost, expense and liability as a result of its 
1031 exchange. 

35. Condominium By-Laws: The parties agree to negotiate in good faith to _establish a 
mutually agreeable set of By-Laws for a condominium association to be established for the HH 
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Property and the Development. It is understood, however, that the condominium association 
shall have no power or authority over the operation or condition of the Restaurant or its 
ownership, nor shall the condominium association have the power or authority to impose fees or 
charges against the Restaurant or its owner, with the exception of the following common area 
expenses incurred after the date on which the Restaurant opens for business: (a) lawn mowing, 
(b) snow removal, (c) outdoor landscaping, and (d) trash removal. The Restaurant will be 
charged and shall pay for the_% percent of these costs. 

36. Brokers: The parties represent to one another that no real estate brokers are involved in 
this transaction. Each party indemnifies the other against the claims of any brokers and 
salespeople who allege that they represented a party or are entitled to a commission or fee as a 
result of the transaction. 

37. Counterparts: This Agreement may be executed in connterparts, and each such 
connterpart shall constitute an original and all such counterparts shall constitute one and the 
same instrument. 

IN WITNESS WHEREOF, the parties have executed and delivered this agreement as of the day and 
year first above written. 

9-2-bAj) -
Date 
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1/9/2019 City of Birmingham MI Mail - Re: Ecker - Liaison for Planning Board

https://mail.google.com/mail/u/0?ik=4033b3ab11&view=pt&search=all&permthid=thread-f%3A1621952379117127148%7Cmsg-f%3A16221368026347… 1/2

Jana Ecker <jecker@bhamgov.org>

Re: Ecker - Liaison for Planning Board 
1 message

MELIH OZTALAY <melih@smartfindsmarketing.com> Tue, Jan 8, 2019 at 6:30 PM
To: Jana Ecker <Jecker@bhamgov.org>

Hi Jana,
 
Places like Hunter House have become extinct and therefore more valuable to the community. I would go so far as to say
there are only four businesses like Hunter House in the entire Detroit Metro area serving old style sliders.  The fact one is
in the City of Birmingham, makes the city valuable as an attraction.
 
Hunter House is a focal point for the Dream Cruise benefiting the City of Birmingham.  Hunter House is one of the few
restaurants along Woodward Avenue with a parking lot.  
 
The building across the street on Maple Road, after it was rebuilt into the current ugly monstrosity that it has become, is a
visual eye sore and the restaurant is dysfunctional for the community because it is difficult to park, and get in and out of
that corner.  Building another such building across from it would only cause more problems to an already busy
intersection where no one seems to understand how to use the lanes correctly.
 
Hunter House in comparison is off set from the main intersection, a right turn lane helps to get in and out of Hunter
House, and Hunter House has a parking lot.
 
If a compromise is necessary, the lot next to Hunter House has been vacant for quite some time and seems sufficient to
build a tax generating building or even a South bound gas station.  A South bound Woodward Avenue gas station has
been missing in the city for quite some time.
 
Thank you for considering these comments in your decision making process.
 
 
Melih (“may-lee”) Oztalay, CEO
SmartFinds Marketing
Direct: +1 (248) 568-2241
https://smartfindsmarketing.com
https://www.linkedin.com/in/melihoztalay
 
 
 
 
 

On Jan 7, 2019, at 8:46 AM, Jana Ecker <Jecker@bhamgov.org> wrote:
 
Good morning,
 
You may send me an email or letter prior to Wednesday evening and I will share it with the Planning Board,
or you could attend and speak at the meeting.
 
Jana Ecker
 
On Sun, Jan 6, 2019 at 5:38 PM MELIH OZTALAY <melih@smartfindsmarketing.com> wrote: 

Hi Jan,
 
I just found out about the agenda on Wed, Jan 9th.  This agenda includes Hunter House.
 
Who do we need to contact…if we are not able to attend in person….to share our views to NOT
(absolutely NOT), tear down Hunter House.
 
Thank you.

https://smartfindsmarketing.com/
https://www.linkedin.com/in/melihoztalay
mailto:Jecker@bhamgov.org
mailto:melih@smartfindsmarketing.com


1/9/2019 City of Birmingham MI Mail - Re: Ecker - Liaison for Planning Board

https://mail.google.com/mail/u/0?ik=4033b3ab11&view=pt&search=all&permthid=thread-f%3A1621952379117127148%7Cmsg-f%3A16221368026347… 2/2

 
 
Melih (“may-lee”) Oztalay, CEO
SmartFinds Marketing
Direct: +1 (248) 568-2241
https://smartfindsmarketing.com
https://www.linkedin.com/in/melihoztalay
 
 
 
 
 

 
 
--  
Jana L. Ecker
 
Planning Director 
City of Birmingham
248-530-1841

 

https://smartfindsmarketing.com/
https://www.linkedin.com/in/melihoztalay
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MEMORANDUM 
 

Planning Department 
 
DATE:  January 22, 2020 
 
TO:  Planning Board 
 
FROM: Brooks Cowan, City Planner  
 
SUBJECT:  34350 Woodward & 907-911 Haynes Street Fred Lavery Special Land 

Use Permit amendment (SLUP) for lot combination and site plan 
amendment 

 
 
Executive Summary 
 
The subject properties are located at 34350 Woodward and 907-911 Haynes Street. Both parcels 
are zoned B-2, General Business. 34350 Woodward is zoned MU-7 in the Triangle Overlay District 
while 907-911 Haynes Street is zoned MU-5. Auto sales agencies require a Special Land Use 
Permit to operate in the B2 District, which can be obtained as long as long as they meet their 
obligations required by the City. The applicant, Fred Lavery Company, received a Special Land 
Use Permit in 2010 to operate a Porsche car dealership within the B2 Zone and MU-7 Triangle 
District Overlay at 34350 Woodward. 
 
In 2016, the applicant received a temporary SLUP amendment to use the Haynes property as an 
office for the Porsche sales and management team for one year while renovations were made to 
the Porsche dealership at 34350 Woodward. Conditions of approval were that the applicant could 
not have cars for sale parked on 907-911 Haynes Street and that the applicant provide proof of 
adequate parking lot landscaping. It appears as though the applicant has continued to store cars 
at the 907-911 Haynes location.  
 
The applicant is proposing to demolish the two story building on Haynes Street and construct a 
surface parking lot to accommodate a larger fleet of cars for sale. The Birmingham Zoning 
Ordinance requires that the applicant obtain a Special Land Use Permit Amendment and approval 
from the City Commission to expand the auto sales agency use.  Accordingly, the applicant will 
be required to obtain a recommendation from the Planning Board on the Final Site Plan and 
Special Land Use Permit amendment, and then obtain approval from the City Commission for the 
Final Site Plan and Special Land Use Permit amendment. A lot combination will also be 
required to be approved by the City Commission.  
 
1.0 Land Use and Zoning  
 

1.1  Existing Land Use – 34350 Woodward is a single story building used as a Porsche 
Dealership. 907-911 Haynes contains a two-story building where the first floor is 
unoccupied and the second floor is used as a spa. 
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1.2  Existing Zoning – Both properties are zoned B-2, Business-Residential. 34350 
Woodward is zoned MU-7 in the Triangle Overlay District while 907-911 Haynes is 
zoned MU-5.  The existing use and surrounding uses appear to conform to the 
permitted uses of each Zoning District. 

 

1.3  Summary of Land Use and Zoning - The following chart summarizes existing land 
use and zoning adjacent to and/or in the vicinity of the subject site. 

 

  
North 

 
South 

 
East  

 
West 
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Retail/ 

Commercial 
(Walgreens) 

 
Commercial  
(Goodwin & 
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& Elm St 
Intersection 

 
 

 
Existing 
Zoning 
District 

 
B-2, General 

Business  
 

 
B-2, General 

Business  
 

 
B-2, General 

Business  
 

 
B-2, General 

Business  
 

 
Triangle 
Overlay 
Zoning  
District 

 
MU-3 

 

 
MU-7/MU-5 

 
MU-5 

 
MU-3 

 
1.4   Proposed Use – The proposed use that would remain at 34350 Woodward is 

permitted within the MU-7 zoning district with a Special Land Use Permit.  At this 
time, the applicant is requesting approval of a SLUP Amendment for 34350 
Woodward to expand the use of the auto sales agency by expanding the parking 
lot to be used for storage and display of vehicles for sale to include the site at 907-
911 Haynes Street. 

 
2.0  Screening and Landscaping 
 

2.1 Screening –All parking facilities must be screened in accordance with Article 4, 
section 4.53 of the Zoning Ordinance. A minimum 32” masonry screen wall is 
required. The applicant is proposing a new concrete wall to align with and match 
the existing concrete screen wall with a maximum height of 36” along Haynes 
Street. The existing brick screen wall in the northeast corner of the property is 
proposed to remain.  

 
 The length of the new proposed screenwall is not provided, although it appears to 

be longer than 50 feet. Article 4, Section 4.54(B)(5) requires a break in the 
screenwall every 50-100 feet. The applicant must submit plans indicating a 
break in the screenwall to reduce the length of the gray concrete 
screening. 
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 The site plan also indicates a new DC battery charging box in the front of the 

property along Haynes Street that will be screened by Juniper Evergreens ranging 
from four to six feet in height. 

 
2.2 Landscaping– There are no proposed landscape changes to the site at 34350 

Woodward. This portion of the site plan has a landscaped display court with 
Pleached Linden trees along Elm Street. Changes to landscaping for 907-911 
Haynes are proposed which includes a new landscaping bed along Haynes with 
new trees. 

 
The size of the parking area exceeds 7,500 sq. ft. (approximately 29,000 sq ft after 
demolition), therefore the applicant must provide landscaping that equals 5% of 
the parking lot size. (29,000 * 0.05= 1,450 square feet of required landscaping). 
The applicant has proposed 2,575 square feet of landscape coverage, thus 
satisfying the coverage requirement. 

 
Article 04 section 4.20 LA-01 states that the interior planting areas shall be located 
in a manner that breaks the expanse of paving throughout the parking lot interior. 
Each interior planting area shall be at least 150 square feet in size, and not less 
than 8 feet in any single dimension. The proposed landscaping is only located 
on the edges of the property, and does not break up the expanse of the 
parking lot interior. The applicant must place landscaping plantings no 
smaller than 150 square feet, and not less than 8 feet in any single 
dimension throughout the parking lot in a manner that breaks the 
expanse of paving throughout the parking lot interior, or obtain a 
variance from the Board of Zoning Appeals. 
 
Article 04 section 4.20 LA-01 also states there shall be at least one canopy tree for 
each 150 square feet or fraction thereof of interior planting area required. The 
applicant is required to provide 10 canopy trees (1,450 /150 = 10) within the 
parking lot area, or obtain a variance from the Board of Zoning Appeals. The 
applicant has proposed 13 trees which satisfies the requirement. Seven of these 
trees are existing along the sides of the property which include two Katsura trees 
and five Pear trees. Five new trees are proposed along the front of the property 
which include two Pear trees and three Katsura trees while a Weeping Cherry tree 
will be transplanted on site. 

 
3.0 Parking, Loading, Access, and Circulation  
 

3.1 Parking – The Porsche showroom area is 5,730 square feet while the service area 
has three service bays. The applicant is required to provide one parking space for 
each 300 sq. ft. of floor area of sales room plus one space for each auto service 
stall, not to be used for new or used car storage. Accordingly, the applicant is 
required to provide a total of 22 spaces on site. The applicant has proposed a total 
of 66 parking spaces, with 23 parking spaces on the current 34350 Woodward site 
and a proposed 43 parking spaces on 907-911 Haynes. The Zoning Ordinance 
requires that the 22 parking spaces required  be available for employees 
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and customers of the business for 34350 Woodward, and cannot be used 
as car storage for dealership inventory.  

 
 The applicant has also provided 3 bike racks which satisfies the Zoning Ordinance 

requirements of 1 for every 3000 square feet of building area. 
 

3.2 Loading – The applicant has indicated there is an existing loading area on the east 
side of the Porsche dealership which is enclosed by an 8’ fence that screens the 
area from the right-of-way, therefore satisfying the Zoning Ordinance requirement 
of one loading space for a commercial use between 5,001-20,000 square feet. 

 
3.3 Vehicular Access & Circulation - Vehicular access to the Porsche dealership on 

34350 Woodward has two curb cuts for ingress and egress, one on Elm Street and 
one on Haynes Street. The applicant has indicated one curb cut for ingress and 
egress at the proposed parking lot expansion on 907-911 Haynes. The site plan 
also indicates a two-way access drive connecting the current dealership to the 
proposed parking lot.  

 
 An existing curb cut on 907-911 Haynes Street will be replaced with new sidewalk 

and street curb installed. 
 

3.4    Pedestrian Access & Circulation –Pedestrian access is via sidewalks along Haynes 
and Elm. A pedestrian sidewalk connects the dealership entrance to the City 
sidewalk on Elm Street. The site plan does not indicate a pedestrian walkway from 
either curb cut along Haynes Street. The applicant must submit plans 
indicating a pedestrian path through the parking lot at 907-911 Haynes 
Street where the screen wall opening is placed.   

 
3.5  Streetscape – This site is located within the Triangle District, which states that the 

sidewalk environment should accommodate ample space for pedestrians, street 
furniture and prominent storefronts. The Plan also states that there should be 
ample space for sidewalk cafés, street trees, pedestrian scale lights, benches and 
other elements in order to create a comfortable pedestrian experience 

 
The applicant is not proposing any changes to the existing streetscape surrounding 
the current Porsche dealership. The site plan indicates four new tree well locations 
in front of 907-911 Haynes with Ginko Biloba trees planted and tree grates per 
Triangle District Standards. The proposed Haynes Street frontage will be 353 feet 
which will require 9 total street trees, therefore the applicant has satisfied this 
requirement. 
 
The site plan also indicates two new benches and a trash receptacle in front of 
907-911 Haynes Street that appear to be the same type and make as the existing 
benches and trash receptacles in front of the dealership at 34350 Woodward. 
Three new bike racks along the sidewalk are also proposed. 
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Five new Lumenton Street Light Models PT90 pedestrian scale street lights are 
proposed in front of 907-911 Haynes Street to match existing street lights and 
conform to the Triangle District Standards.  
 
 
 
 

4.0 Lighting  
 

The applicant is not proposing any lighting changes to the current dealership at 34350 
Woodward Haynes. The site plan for 907-911 Haynes indicates four new light poles to 
illuminate the proposed parking lot. The Proposed lights are Tru-Tribute pulse start metal 
halide 100-400 watt full-cutoff luminaires. Light pole plans indicate a height of 16 feet 
which satisfies the ordinance.  
 
The photometric plan for the proposed parking lot indicates a foot-candle ratio of 13.63 
within the circulation area which satisfies the requirements of 20 or less in Article 4, 
Section 4.21(F)(3).  

 
5.0 Departmental Reports 
 

6.1 Engineering Division – Engineering Division has not yet provided comments, but 
will do so prior to the meeting on January 22, 2020. 

 
6.2 Department of Public Services – No concerns were reported. 

 
6.3 Fire Department – Fire Department has not yet provided comments, but will do 

so prior to the meeting on January 22, 2020. 
 
6.4 Police Department - No concerns were reported from the Police Dept. 

 
6.5 Building Division – The additional parking spaces will require another accessible 

parking space be provided in addition to the two existing. One of the three will 
need to be van accessible. 

 
6.0 Design Review  

The applicant has proposed to remove the two-story building at 907-911 Haynes Street 
to make way for a 43 space surface parking lot. The parking lot will be surrounded by a 
concrete screenwall and additional landscaping. The parking lot will be accommodated 
with new AC & DC charging stations for vehicles.  
 
No changes to the existing Porsche Dealership building at 34350 Woodward are proposed 
at this time. The site plan does indicate a new access drive connecting 34350 Woodward 
to 907-911 Haynes. See Figure 1 for an aerial of this area.  
 

7.0 Signage Review 
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No changes or additions to the signage have been proposed. The applicant currently has 
signs advertising “Fred Lavery”, “PORSCHE”, a Porsche logo wall sign, and a Porsche logo 
ground sign.    
 

8.0 Birmingham Triangle District  
The opening paragraph for the Triangle District Plan states, “The Triangle District is a 
stage for bold and distinctive architecture that creates a unique identity for the 
neighborhood and City. Building masses are the primary features, replacing the bleak 
parking lots that currently dominate the landscape” (pg. 1). 

 
In regards to the Development Plan Summary, “Infill development and redevelopment is 
recommended to create a distinct character for the Triangle District while complementing 
the Downtown and surrounding neighborhoods,” (pg. 4). 
 
The Triangle District Plan advocates for an increase in building density to 
replace the large surface parking areas that currently exist. Demolishing a two-
story building to make way for a larger surface parking lot appears to be 
counterproductive to what the Triangle District Plan recommends.  
 
In regards to the recommended Worth Street Plaza and Worth Street realignment, the 
subject site faces the suggested urban plaza which is recommended to be “… an island of 
activity bounded by tree-lined sidewalks and brick lined local streets, and enclosed by five 
to seven story buildings, (pg. 10). Constructing a 43-space surface parking lot to 
serve an expanding car dealership does not appear to meet the intent of the 
Triangle District Plan’s vision for the spaces surrounding Worth Plaza.  

 
In regards to rerouting Worth Street, the Circulation section of the Triangle District Plan 
states: 
 

Currently Worth Street ends at Haynes Street. This prevents 
circulation between the Triangle District’s northern and southern 
halves. Worth should be realigned parallel to Woodward Avenue and 
extended to Bowers. This will improve north/south interior 
connectivity with the Triangle District and better link the north and 
south halves of the District, which will help support redevelopment 
of the area. This road reconfiguration will also allow the creation of 
Worth Plaza in the heart of the Triangle District. The alignment of 
Worth Street will be through the rear of the Borders (Now 
Walgreens) parking lot and buildings currently located between 
Bowers and Haynes. Therefore Worth Street realignment will 
need to be done in conjunction with the development of a 
parking structure and redevelopment of the properties on 
the north side of Haynes. The specific alignment shown on 
this plan is conceptual and could be varied, provided the 
ultimate alignment created Worth Plaza (pg. 19). 
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Phase I of the Triangle District Plan states that Worth Plaza is the centerpiece of the plan 
and also mentions the necessity of acquiring additional roadway right-of-way stating: 
 

There are two key improvements that will be necessary precursors to the 
successful implementation of Phase I. They are the realignment of Worth 
Street to create the Worth Plaza open space and a substantial public or 
public-private parking deck. The reconfiguration Worth Street requires 
public acquisition of additional roadway right-of-way and includes the 
extension of Worth Street to Bowers (pg. 26).  
See Figure 2 for Triangle District Urban Design Plan. 

 
On February 3rd, 2012, a similar situation regarding Worth Street realignment on 
the rear property line of Walgreens was brought to City Commission. A condition 
of approval for the Walgreens SLUP was that Walgreens grant a portion of property 
to the City for future rerouting of Worth Street. An agreement was reached 
between the City and the property owner, hence the triangular pieice of propery 
on the east side of Walgreens which is now owned by the City of Birmingham. See 
Figures 1 & 3. 

 
The Triangle District Plan recommends acquiring additional land for the Worth 
Street realignment during redevelopment of the properties on the north side of 
Haynes which would include this subject’s application. 907-911 Haynes plays a 
crucial role in the realignment of Worth Street and connecting Worth Street to 
Bowers Street as the subject site is located in the Triangle District Urban Design 
Plan’s Worth Street right-of-way extension.  
 
Although the construction of a surface parking does not appear to meet 
the intent of the Triangle District Plan, permitting this parking lot 
construction with the condition that the applicant reach an agreement 
with the City regarding the Worth Street realignment and extension 
could serve as an important step towards implementing the goals of the 
Triangle District Plan. 
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Figure 1: Parcel Map and Aerial Image of Subject Properties: 
 
 
 

Figure 2: Triangle District Urban Design Plan 
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Figure 2: Triangle District Urban Design Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Subject Site 
Worth Plaza: 
Triangle District 
Plan 
Recommendation 

Worth Street Realignment: 
Triangle District Plan 
Recommendation 
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Figure 3: Current Parcel Outlines Overlaid on Triangle Design Plan 
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9.0   Approval Criteria for Final Site Plan 
 

In accordance with Article 7, section 7.27 of the Zoning Ordinance, the proposed plans 
for development must meet the following conditions: 

 
(1) The location, size and height of the building, walls and fences shall be such that 

there is adequate landscaped open space so as to provide light, air and access to 
the persons occupying the structure. 

 
(2) The location, size and height of the building, walls and fences shall be such that 

there will be no interference with adequate light, air and access to adjacent lands 
and buildings. 

 
(3) The location, size and height of the building, walls and fences shall be such that 

they will not hinder the reasonable development of adjoining property not diminish 
the value thereof. 

 
(4) The site plan, and its relation to streets, driveways and sidewalks, shall be such as 

to not interfere with or be hazardous to vehicular and pedestrian traffic. 
 

(5) The proposed development will be compatible with other uses and buildings in the 
neighborhood and will not be contrary to the spirit and purpose of this chapter. 

 
(6) The location, shape and size of required landscaped open space is such as to 

provide adequate open space for the benefit of the inhabitants of the building and 
the surrounding neighborhood. 

 
10.0 Approval Criteria for Special Land Use Permits 
 

Article 07, section 7.34 of the Zoning Ordinance specifies the procedures and approval 
criteria for Special Land Use Permits. Use approval, site plan approval, and design review 
are the responsibilities of the City Commission. This section reads, in part: 
 

Prior to its consideration of a special land use application (SLUP) for an initial 
permit or an amendment to a permit, the City Commission shall refer the site 
plan and the design to the Planning Board for its review and 
recommendation. After receiving the recommendation, the City 
Commission shall review the site plan and design of the buildings and 
uses proposed for the site described in the application of amendment.  

 
The City Commission’s approval of any special land use application or amendment 
pursuant to this section shall constitute approval of the site plan and design.  
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11.0 Suggested Action 
 

Based on a review of the site plan submitted, as well as the goals and intent of the Triangle 
District Plan, the Planning Division recommends that the Planning Board RECOMMEND 
APPROVAL of the applicant’s request for Final Site Plan and a SLUP amendment to allow 
the demolition of the building at 907-911 Haynes Street and for the property to be 
converted into a surface parking lot for car sales, with the condition that the applicant 
reach an agreement with the City of Birmingham to comply with the goals of the Triangle 
District Plan, including but not limited to the accommodation of the Worth Street 
realignment. 

 
12.0 Sample Motion Language  
 

Based on a review of the site plan submitted, as well as the goals and intent of the Triangle 
District Plan, the Planning Board RECOMMENDS APPROVAL of the applicant’s request for 
Final Site Plan approval to allow the demolition of the 907-911 Haynes Street building and 
for the property to be converted into a surface parking lot for car sales with the following 
conditions; 
 

1. The applicant reach an agreement with the City of Birmingham to comply with 
the goals of the Triangle District Plan, including but not limited to the 
accommodation of the Worth Street realignment; 

2. The applicant obtain lot combination approval from City Commission; and 
3. The applicant break up the expanse of the parking lot with various landscaping 

islands. 
4. The applicant provide a break in the new screenwall; 
5. The applicant provide a pedestrian pathway through the lot currently at 907-911 

Haynes where the new screenwall opening is placed; and 
6. The applicant ensures that 22 of the parking spaces are used for employee and 

customer parking only and not used for the storage of new or used vehicles for 
sale, lease or repair. 
 

AND 
 
Based on a review of the site plan submitted, as well as the goals and intent of the Triangle 
District Plan, the Planning Board RECOMMENDS APPROVAL of the applicant’s request for 
a Special Land Use Permit amendment to allow the demolition of the 907-911 Haynes 
Street building and for the property to be converted into a surface parking lot for car sales 
with the following conditions; 
 

1. The applicant reach an agreement with the City of Birmingham to comply with 
the goals of the Triangle District Plan, including but not limited to the 
accommodation of the Worth Street realignment; 

2. The applicant obtain lot combination approval from City Commission; and 
3. The applicant break up the expanse of the parking lot with various landscaping 

islands. 
4. The applicant provide a break in the new screenwall; 
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5. The applicant provide a pedestrian pathway through the lot currently at 907-911 
Haynes where the new screenwall opening is placed; and 

6. The applicant ensures that 22 of the parking spaces are used for employee and 
customer parking only and not used for the storage of new or used vehicles for 
sale, lease or repair. 
 

OR 
 
Based on a review of the site plan submitted, the Planning Board RECOMMENDS DENIAL 
of the applicant’s request for Final Site Plan and a SLUP Amendment to allow the 
demolition of the 907-911 Haynes Street building and for the property to be converted 
into a surface parking lot for car sales for the following reasons: 
 
1. ________________________________________________________ 
2. ________________________________________________________ 
3. ________________________________________________________ 
4. ________________________________________________________ 
5. ________________________________________________________ 

 
  

OR 
 
 Motion to POSTPONE the Final Site Plan and SLUP Amendment to the City Commission 

for Lavery Porsche at 34350 Woodward & 907-911 Haynes, with the following 
conditions:  
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POLE
HGT.

POLE SPECIFICATIONS
NO. COMPONENT ASTM DESIGNATION MIN. YIELD (P.S.I)
1. POLE SHAFT A-500 GR. B 46,000
2. BASE PLATE A36 36,000
3. ANCHOR BOLTS F1554 GR. 55 55,000
4. GALVANIZED HARDWARE A153 -

FINISH SPECIFICATIONS
POLES SHALL HAVE A POLYESTER POWDER COAT FINISH IN A STANDARD COLOR.

POLE DIMENSIONS
POLE HGT (FT.) TOP SQ. SIZE (IN.) BOT. SQ. SIZE (IN.) GAGE MTG. HGT. (FT.)

14' 4.00 4.00 11 GAGE 14'
POLE DIMENSIONS

BOLT CIRCLE (IN.) BASE PLATE DIM. (IN.) BOLT HOLE (IN.) PLATE THK. (IN.)
8.00-9.00 8.00 SQ 1.00 .75

ANCHOR BOLT DIMENSIONS
ANCHOR BOLT DIA. (IN.) ANCHOR BOLT LENGTH (IN.)

.75 20.00
ALLOWABLE WIND LOADING (SQ. FT.)

WIND* 80 MPH 90 MPH 100 MPH 120 MPH
EPA 16.6 13.5 10.9 7.7

*WITH 1.3 GUST FACTOR

DRILLED PER FIXTURE REQUIREMENTS:
D1- DRILLED FOR 1 FIXTURE
D2- DRILLED FOR 2 FIXTURES AT 90° OR 180°
D3- DRILLED FOR 3 FIXTURES
D4- DRILLED FOR 4 FIXTURES

POLE SHAFT

REMOVABLE CAP

TENON MOUNT STYLES:
T2- Ø2.38 OD X 4.00 LG
T3- Ø3.00 OD X 5.00 LG
T4- Ø4.00 OD X 6.00 LG

.25 THK. TENON MOUNT

POLE SHAFT

3.00 X 5.00
HAND HOLE
W/ COVER

REMOVABLE
ABS COVER

POLE DETAIL

.75

17.00

3.00

Ø.75 X 20.00 ANCHOR BOLT

8.00 SQ.

Ø8.00-Ø9.00
BOLT CIRCLE

8.00 X 8.00 X .75 THK. BASE PLATE

3.00 X 5.00 HAND HOLE COVER

TGuzman
Text Box
13'-6" TALL 

TGuzman
Rectangle



GLEON 
GALLEON LED

1-10 Light Squares

Solid State LED

 
AREA/SITE LUMINAIRE

McGraw-Edison

SPECIFICATION FEATURES

Construction
Extruded aluminum driver 
enclosure thermally isolated from 
Light Squares for optimal thermal 
performance. Heavy-wall, die-
cast aluminum end caps enclose 
housing and die-cast aluminum 
heat sinks. A unique, patent 
pending interlocking housing and 
heat sink provides scalability with 
superior structural rigidity. 3G 
vibration tested and rated. Optional 
tool-less hardware available 
for ease of entry into electrical 
chamber. Housing is IP66 rated.

Optics
Patented, high-efficiency 
injection-molded AccuLED 
Optics technology. Optics are 
precisely designed to shape 
the distribution maximizing 
efficiency and application spacing. 
AccuLED Optics create consistent 
distributions with the scalability 
to meet customized application 
requirements. Offered standard 
in 4000K (+/- 275K) CCT 70 CRI. 
Optional 3000K, 5000K and 6000K 
CCT.

Electrical
LED drivers are mounted to 
removable tray assembly for ease 
of maintenance. 120-277V 50/60Hz, 
347V 60Hz or 480V 60Hz operation. 
480V is compatible for use with 
480V Wye systems only. Standard 
with 0-10V dimming. Shipped 
standard with Eaton proprietary 
circuit module designed to 
withstand 10kV of transient line 
surge. The Galleon LED luminaire 
is suitable for operation in -40°C 
to 40°C ambient environments. 
For applications with ambient 
temperatures exceeding 40°C, 
specify the HA (High Ambient) 
option. Light Squares are IP66 
rated. Greater than 90% lumen 
maintenance expected at 60,000 
hours. Available in standard 1A 
drive current and optional 600mA, 
800mA and 1200mA drive currents 
(nominal).

Mounting
STANDARD ARM MOUNT: 
Extruded aluminum arm includes 
internal bolt guides allowing for 
easy positioning of fixture during 
mounting. When mounting two 
or more luminaires at 90° and 
120° apart, the EA extended arm 
may be required. Refer to the 

arm mounting requirement table. 
Round pole adapter included. For 
wall mounting, specify wall mount 
bracket option. QUICK MOUNT 
ARM: Adapter is bolted directly to 
the pole. Quick mount arm slide 
into place on the adapter and is 
secured via two screws, facilitating 
quick and easy installation. The 
versatile, patent pending, quick 
mount arm accommodates 
multiple drill patterns ranging 
from 1-1/2" to 4-7/8". Removal 
of the door on the quick mount 
arm enables wiring of the fixture 
without having to access the driver 
compartment. A knock-out enables 
round pole mounting.

Finish
Housing finished in super durable 
TGIC polyester powder coat paint, 
2.5 mil nominal thickness for 
superior protection against fade 
and wear. Heat sink is powder 
coated black. Standard housing 
colors include black, bronze, grey, 
white, dark platinum and graphite 
metallic. RAL and custom color 
matches available.

Warranty
Five-year warranty.

TD500020EN
July 23, 2019 2:40 PM

The Galleon™ LED luminaire delivers exceptional performance in a 
highly scalable, low-profile design. Patented, high-efficiency AccuLED 
Optics™ system provides uniform and energy conscious illumination to 
walkways, parking lots, roadways, building areas and security lighting 
applications. IP66 rated and UL/cUL Listed for wet locations.

DESCRIPTION

*www.designlights.org
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C E R T I F I C A T I O N  D A T A
3G Vibration Rated
DesignLights Consortium® Qualified*
IP66 Rated
ISO 9001
LM79 / LM80 Compliant
UL/cUL Wet Location Listed

E N E R G Y  D A T A
Electronic LED Driver
>0.9 Power Factor
<20% Total Harmonic Distortion
120V-277V 50/60Hz
347V, 480V 60Hz
-40°C Min. Temperature
40°C Max. Temperature
50°C Max. Temperature (HA Option)

Catalog # Type 

Date 

Project 

Comments 

Prepared by 

TY P E  " N "
3/4" [19mm]

Diameter
Hole

(2) 9/16" [14mm]
Diameter

Holes

1-3/4"
[44mm]

7/8" [22mm]

2"
[51mm]

DRILLING PATTERN

"A"

3-15/16" 
[100mm]

21-3/4" [553mm] "B"

DIMENSIONS

DIMENSION DATA

Number of 
Light Squares

"A"  
Width

"B"  
Standard 

Arm Length

"B"  
Optional 

Arm Length 1

Weight 
with Arm 

(lbs.)

EPA  
with Arm 2 

(Sq. Ft.)

1-4 15-1/2" 
(394mm)

7"  
(178mm)

10"  
(254mm)

33  
(15.0 kgs.) 0.96

5-6 21-5/8" 
(549mm)

7"  
(178mm)

10"  
(254mm)

44  
(20.0 kgs.) 1.00

7-8 27-5/8" 
(702mm)

7"  
(178mm)

13"  
(330mm)

54  
(24.5 kgs.) 1.07

9-10 33-3/4" 
(857mm)

7"  
(178mm)

16"  
(406mm)

63  
(28.6 kgs.) 1.12

NOTES: 1. Optional arm length to be used when mounting two fixtures at 90° on a single pole. 2. EPA         
calculated with optional arm length.

LumenSafe Technology

WaveLinx

http://www.cooperindustries.com/content/public/en/lighting/connected_systems/lumensafe-integrated-network-security-camera/_990709.html
TGuzman
Text Box
OVERALL MOUNTING HEIGHT 16'-0" A.F.G.
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2 @ 180° Triple1

4 @ 90°

2 @ 90° Triple2 2 @ 120°

NOTES: 1 Round poles are 3 @ 120°. Square poles are 3 @ 90°. 2 Round poles are 3 @ 90°.

"A"

QM Quick Mount Arm (Standard) QMEA Quick Mount Arm (Extended)

21-3/4" [553mm]21-3/4" [553mm]
10-5/8"

[269mm]
16-9/16" 
[421mm]

3-15/16"
[100mm]

ARM MOUNTING REQUIREMENTS

8-1/8" [206mm]

1-13/16"
[47mm]

(2) 27/64"
[11mm]

Dia. Hole

3"
[76mm]

3-13/16"
[97mm]

3-13/64"
[82mm]

MAST ARM MOUNT

4-15/16"
[125mm]

3-3/4"
[96mm]

6-15/16"
[177mm]

4"
[102mm]

4-7/8"
[124mm]

1-1/4" [32mm]

9/16"
[15mm]

Dia. Hole

QUICK MOUNT ARM (INCLUDES FIXTURE ADAPTER)

10-5/32" 
[256mm]

6-3/16" 
[157mm]

21-3/4"
[553mm]

7"
[178mm]

2-7/16"
[61mm]

STANDARD WALL MOUNT

page 2

Configuration 90° Apart 120° Apart

GLEON-AF-01 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-02 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-03 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-04 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-05 10" Extended Arm 
(Required)

7" Arm
(Standard)

GLEON-AF-06 10" Extended Arm 
(Required)

7" Arm 
(Standard)

GLEON-AF-07 13" Extended Arm 
(Required)

13" Extended Arm 
(Required)

GLEON-AF-08 13" Extended Arm 
(Required)

13" Extended Arm 
(Required)

GLEON-AF-09 16" Extended Arm 
(Required)

16" Extended Arm 
(Required)

GLEON-AF-10 16" Extended Arm 
(Required)

16" Extended Arm 
(Required)

GLEON GALLEON LED

QUICK MOUNT ARM DATA

Number of Light Squares 1, 2 "A"  
Width

Weight with QM Arm
(lbs.) 

Weight with QMEA Arm
(lbs.)

EPA 
(Sq. Ft.)

1-4 15-1/2" (394mm) 35 (15.91 kgs.) 38 (17.27 kgs.)

1.115-6 3 21-5/8" (549mm) 46 (20.91 kgs.) 49 (22.27 kgs.)

7-8 27-5/8" (702mm) 56 (25.45 kgs.) N/A

NOTES: 1 QM option available with 1-8 light square configurations. 2 QMEA option available with 1-6 light square configurations. 3 QMEA arm to be used when mounting two fixtures at 90° on a single pole.
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Standard

Street Side

House Side

Street Side

House Side

Street Side

House Side

Optics Rotated Left @ 90° [L90] Optics Rotated Right @ 90° [R90]

OPTIC ORIENTATION

Asymmetric Area Distributions

Symmertric Distributions

T3
(Type III)

SL2
(Type II with Spill Control)

SL3
(Type III with Spill Control)

T4FT
(Type IV Forward Throw)

T4W
(Type IV Wide)

SL4
(Type IV with Spill Control)

Specialized Distributions

Asymmetric Roadway Distributions

AFL
(Automotive Frontline)

SLL
(90° Spill Light Eliminator Left)

SLR
(90° Spill Light Eliminator Right)

T2R
(Type II Roadway)

RW
(Rectangular Wide Type I)

T3R
(Type III Roadway)

5NQ
(Type V Square Narrow)

5MQ
(Type V Square Medium)

5WQ
(Type V Square Wide)

T2
(Type II)

OPTICAL DISTRIBUTIONS

LUMEN MULTIPLIERLUMEN MAINTENANCE
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Calculated per IESNA TM-21 Data Projected
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Up to 1A, up to  50°C
1.2A, up to  40°C

page 3

Ambient 
Temperature

Lumen Multiplier

0°C 1.02

10°C 1.01

25°C 1.00

40°C 0.99

50°C 0.97

Drive Current Ambient Temperature
TM-21 Lumen 
Maintenance 

(60,000 Hours)

Projected L70 
(Hours)

Up to 1A Up to 50°C > 95% 416,000

1.2A Up to 40°C > 90% 205,000

TGuzman
Rectangle
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NOMINAL POWER LUMENS (1A)

page 5 GLEON GALLEON LED

Number of Light Squares 1 2 3 4 5 6 7 8 9 10

Nominal Power (Watts) 59 113 166 225 279 333 391 445 501 558

Input Current @ 120V (A) 0.51 1.02 1.53 2.03 2.55 3.06 3.56 4.08 4.60 5.07

Input Current @ 208V (A) 0.29 0.56 0.82 1.11 1.37 1.64 1.93 2.19 2.46 2.75

Input Current @ 240V (A) 0.26 0.48 0.71 0.96 1.19 0.41 1.67 1.89 2.12 2.39

Input Current @ 277V (A) 0.23 0.42 0.61 0.83 1.03 1.23 1.45 1.65 1.84 2.09

Input Current @ 347V (A) 0.17 0.32 0.50 0.64 0.82 1.00 1.14 1.32 1.50 1.68

Input Current @ 480V (A) 0.14 0.24 0.37 0.48 0.61 0.75 0.91 0.99 1.12 1.28

Optics

T2

4000K/5000K Lumens  6,256  12,225  18,242  24,104  29,865  35,739  42,265  47,888  53,420  59,144 

3000K Lumens  5,915  11,559  17,248  22,789  28,236  33,790  39,960  45,277  50,506  55,919 

BUG Rating  B1-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G4  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

T2R

4000K/5000K Lumens  6,642  12,979  19,366  25,589  31,705  37,941  44,870  50,840  56,711  62,789 

3000K Lumens  6,280  12,271  18,311  24,193  29,976  35,872  42,423  48,068  53,619  59,365 

BUG Rating  B1-U0-G1  B2-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T3

4000K/5000K Lumens  6,377  12,461  18,593  24,568  30,439  36,426  43,077  48,810  54,447  60,282 

3000K Lumens  6,029  11,781  17,580  23,229  28,781  34,441  40,731  46,150  51,480  56,997 

BUG Rating  B1-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

T3R

4000K/5000K Lumens  6,518  12,739  19,006  25,113  31,116  37,235  44,036  49,895  55,658  61,622 

3000K Lumens  6,029  11,781  17,579  23,229  28,779  34,440  40,729  46,148  51,478  56,995 

BUG Rating  B1-U0-G2  B2-U0-G2  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T4FT

4000K/5000K Lumens  6,414  12,533  18,702  24,710  30,616  36,637  43,328  49,093  54,763  60,631 

3000K Lumens  6,064  11,849  17,681  23,363  28,946  34,638  40,966  46,417  51,776  57,325 

BUG Rating  B1-U0-G2  B2-U0-G3  B2-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T4W

4000K/5000K Lumens  6,331  12,372  18,459  24,391  30,221  36,163  42,769  48,459  54,056  59,849 

3000K Lumens  5,986  11,697  17,452  23,061  28,572  34,192  40,436  45,817  51,108  56,585 

BUG Rating  B1-U0-G2  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

SL2

4000K/5000K Lumens  6,245  12,205  18,212  24,062  29,813  35,677  42,192  47,807  53,326  59,042 

3000K Lumens  5,904  11,539  17,218  22,750  28,187  33,732  39,891  45,199  50,418  55,822 

BUG Rating  B1-U0-G2  B2-U0-G3  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

SL3

4000K/5000K Lumens  6,376  12,460  18,591  24,564  30,436  36,421  43,072  48,803  54,439  60,273 

3000K Lumens  6,028  11,780  17,578  23,224  28,776  34,435  40,723  46,141  51,471  56,986 

BUG Rating  B1-U0-G2  B2-U0-G3  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

SL4

4000K/5000K Lumens  6,058  11,838  17,664  23,340  28,918  34,605  40,924  46,370  51,727  57,269 

3000K Lumens  5,727  11,193  16,701  22,067  27,341  32,718  38,692  43,841  48,906  54,146 

BUG Rating  B1-U0-G2  B1-U0-G3  B2-U0-G4  B2-U0-G4  B2-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5 

5NQ

4000K/5000K Lumens  6,577  12,851  19,176  25,336  31,392  37,566  44,426  50,337  56,151  62,170 

3000K Lumens  6,218  12,151  18,131  23,955  29,680  35,517  42,003  47,592  53,089  58,779 

BUG Rating  B2-U0-G1  B3-U0-G2  B4-U0-G2  B4-U0-G2  B5-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4 

5MQ

4000K/5000K Lumens  6,697  13,088  19,528  25,803  31,970  38,258  45,243  51,264  57,185  63,313 

3000K Lumens  6,332  12,374  18,463  24,395  30,227  36,171  42,776  48,468  54,066  59,861 

BUG Rating  B3-U0-G1  B4-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G4  B5-U0-G5  B5-U0-G5  B5-U0-G5 

5WQ

4000K/5000K Lumens  6,715  13,122  19,580  25,871  32,055  38,360  45,365  51,401  57,337  63,482 

3000K Lumens  6,348  12,406  18,513  24,461  30,307  36,268  42,891  48,599  54,210  60,021 

BUG Rating  B3-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G5  B5-U0-G5  B5-U0-G5  B5-U0-G5 

SLL/SLR

4000K/5000K Lumens  5,604  10,949  16,337  21,586  26,745  32,004  37,850  42,886  47,838  52,965 

3000K Lumens  5,298  10,351  15,446  20,409  25,287  30,258  35,786  40,547  45,229  50,077 

BUG Rating  B1-U0-G2  B1-U0-G3  B2-U0-G3  B2-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5 

RW

4000K/5000K Lumens  6,517  12,735  19,002  25,107  31,109  37,227  44,025  49,883  55,644  61,607 

3000K Lumens  6,162  12,040  17,965  23,738  29,413  35,197  41,623  47,163  52,609  58,247 

BUG Rating  B3-U0-G1  B3-U0-G2  B4-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G4 

AFL

4000K/5000K Lumens  6,541  12,781  19,072  25,199  31,221  37,362  44,185  50,065  55,846  61,831 

3000K Lumens  6,184  12,084  18,032  23,825  29,519  35,325  41,775  47,334  52,801  58,459 

BUG Rating  B1-U0-G1  B2-U0-G2  B2-U0-G2  B3-U0-G2  B3-U0-G3  B3-U0-G3  B3-U0-G3  B3-U0-G3  B4-U0-G4  B4-U0-G4 

* Nominal data for 70 CRI.
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CONTROL OPTIONS

page 8 GLEON GALLEON LED

0-10V (DIM)
This fixture is offered standard with 0-10V dimming driver(s). The DIM option provides 0-10V dimming wire leads for use with a lighting control  panel or other control method.

Photocontrol (P, R and PER7)
Optional button-type photocontrol (P) and photocontrol receptacles (R and PER7) provide a flexible solution to enable “dusk-to-dawn” lighting by  sensing light levels. Advanced  
control systems compatible with NEMA 7-pin standards can be utilized with the PER7 receptacle.

After Hours Dim (AHD)
This feature allows photocontrol-enabled luminaires to achieve additional energy savings by dimming during scheduled portions of the night.  The dimming profile will automatically 
take effect after a “dusk-to-dawn” period has been calculated from the photocontrol input. Specify the  desired dimming profile for a simple, factory-shipped dimming solution  
requiring no external control wiring. Reference the After Hours Dim  supplemental guide for additional information.

Dimming Occupancy Sensor (MS/DIM-LXX, MS/X-LXX and MS-LXX)
These sensors are factory installed in the luminaire housing. When the MS/DIM-LXX sensor option is selected, the occupancy sensor is connected  to a dimming driver and the entire 
luminaire dims when there is no activity detected. When activity is detected, the luminaire returns to full light  output. The MS/DIM sensor is factory preset to dim down to  
approximately 50 percent power with a time delay of five minutes. The MS-LXX sensor  is factory preset to turn the luminaire off after five minutes of no activity. The MS/X-LXX is also 
preset for five minutes and only controls the  specified number of light engines to maintain steady output from the remaining light engines.

These occupancy sensors includes an integral photocell that can be activated with the FSIR-100 accessory for “dusk-to-dawn” control or daylight  harvesting - the factory preset is OFF. 
The FSIR-100 is a wireless tool utilized for changing the dimming level, time delay, sensitivity and other  parameters. A variety of sensor lens are available to optimize the coverage. 
pattern for mounting heights from 8’-40’.

LumaWatt Pro Wireless Control and Monitoring System (LWR-LW and LWR-LN)
The Eaton’s LumaWatt Pro powered by Enlighted is a connected lighting solution that combines a broad selection of energy-efficient LED luminaires with a powerful integrated  
wireless sensor system. The sensor controls the lighting system in compliance with the latest energy codes and collects valuable data about building performance and use.  
Software applications turn the granular data into information through energy dashboards and specialized apps that make it simple and help optimize the use of building resources, 
beyond lighting.

WaveLinx Wireless Outdoor Lighting Control Module (WOLC-7P-10A)
The 7-pin wireless outdoor lighting control module enables WaveLinx to control outdoor area, site and flood lighting. WaveLinx controls  outdoor lighting using schedules to provide 
ON, OFF and dimming controls based on astronomic or time schedules based on a 7 day week.

LumenSafe Integrated Network Security Camera (LD)
Eaton brings ease of camera deployment to a whole new level. No additional wiring is needed beyond providing line power to the luminaire. A variety of networking options allows  
security integrators to design the optimal solution for active surveillance. As the ideal solution to meet the needs for active surveillance, the LumenSafe integrated network camera is a 
streamlined, outdoor-ready fixed dome that provides HDTV 1080p video. This IP camera is optimally designed for deployment in the video management system or security software platform 
of choice. 

For mounting heights up to 20' (-L20)
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ORDERING INFORMATION

page 9 GLEON GALLEON LED

Sample Number: GLEON-AF-04-LED-E1-T3-GM-QM

Product  
Family 1, 2 Light Engine

Number  
of Light  
Squares 3

Lamp Type Voltage Distribution Color Mounting

GLEON=Galleon AF= 1A Drive Current 01= 1
02= 2
03= 3
04= 4
05= 5 4

06= 6
07= 7 5

08= 8 5

09= 9 6

10= 10 6

LED= Solid State Light 
Emitting Diodes

E1=120-277V
347=347V 7

480=480V 7, 8

T2=Type II
T2R=Type II Roadway
T3=Type III
T3R=Type III Roadway
T4FT=Type IV Forward Throw
T4W=Type IV Wide
5NQ=Type V Narrow
5MQ=Type V Square Medium
5WQ=Type V Square Wide
SL2=Type II w/Spill Control
SL3=Type III w/Spill  Control
SL4=Type IV w/Spill Control
SLL=90° Spill Light Eliminator Left
SLR=90° Spill Light Eliminator Right 
RW=Rectangular Wide Type I
AFL=Automotive Frontline 

AP=Grey
BZ=Bronze
BK=Black
DP=Dark Platinum
GM=Graphite Metallic
WH=White

[Blank]= Arm for Round or 
               Square Pole
EA=Extended  Arm 9

MA= Mast Arm Adapter 10

WM=Wall Mount
QM= Quick Mount Arm 
          (Standard Length) 11

QMEA= Quick Mount Arm 
             (Extended Length) 12

Options (Add as Suffix) Accessories (Order Separately)

7027=70 CRI 2700K 13

7030=70 CRI 3000K 13

8030=80 CRI 3000K 13 
7050=70 CRI 5000K 13 
7060=70 CRI 6000K 13

600= Drive Current Set to Nominal 600mA 15

800= Drive Current Set to Nominal 800mA 15

1200= Drive Current Set to Nominal 1200mA 15, 16

F= Single Fuse (120, 277 or 347V. Specify Voltage)
FF=Double Fuse (208, 240 or 480V. Specify Voltage)
2L=Two Circuits 17, 18

DIM=External 0-10V Dimming Leads 19, 20

AHD145=After Hours Dim, 5 Hours 22

AHD245=After Hours Dim, 6 Hours 22

AHD255=After Hours Dim, 7 Hours 22

AHD355=After Hours Dim, 8 Hours 22

HA=50°C High Ambient 23

L90=Optics Rotated 90° Left
R90=Optics Rotated 90° Right
MT=Installed Mesh Top
TH=Tool-less Door Hardware
HSS=Installed House Side Shield 28

CE=CE Marking 29

LCF=Light Square Trim Painted to Match Housing 27

P=Button Type Photocontrol (120, 208, 240 or 277V. Must Specify Voltage) 21

PER7=NEMA 7-PIN Photocontrol Receptacle 21

R= NEMA Photocontrol Receptacle 21

MS-L20=Motion Sensor for ON/OFF Operation, 9' - 20' Mounting Height 24 

MS-L40W=Motion Sensor for ON/OFF Operation, 21' - 40' Mounting Height 24

MS/DIM-L08= Motion Sensor for Dimming Operation, Maximum 8' Mounting Height 24

MS/DIM-L20=  Motion Sensor for Dimming Operation, 9' - 20' Mounting Height 24 

MS/DIM-L40W=Motion Sensor for Dimming Operation, 21' - 40' Mounting Height 24

MS/X-L08=Bi-Level Motion Sensor, Maximum 8' Mounting Height 24, 25

MS/X-L20=Bi-Level Motion Sensor, 9' - 20' Mounting Height 24, 25

MS/X-L40W=Bi-Level Motion Sensor, 21' - 40' Mounting Height 24, 25

MS-L08=Motion Sensor for ON/OFF Operation, Maximum 8' Mounting Height 24

LWR-LW=LumaWatt Pro Wireless Sensor, Wide Lens for 8' - 16' Mounting Height 26

LWR-LN=LumaWatt Pro Wireless Sensor, Narrow Lens for 16' - 40' Mounting Height 26

ZW =WaveLinx-enabled 4-PIN Twistlock Receptacle 19, 33

ZW-SWPD4WH=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, White  19, 33

ZW-SWPD4BZ=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, Bronze 19, 33

ZW-SWPD5WH=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, White  19, 33

ZW-SWPD5BZ=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, Bronze 19, 33

OA/RA1016=NEMA Photocontrol Multi-Tap - 105-285V
OA/RA1027=NEMA Photocontrol - 480V
OA/RA1201=NEMA Photocontrol - 347V
OA/RA1013=Photocontrol Shorting Cap
OA/RA1014=120V Photocontrol
MA1252=10kV Surge Module Replacement
MA1036-XX=Single Tenon Adapter for 2-3/8" O.D. Tenon
MA1037-XX=2@180° Tenon Adapter for 2-3/8" O.D. Tenon
MA1197-XX=3@120° Tenon Adapter for 2-3/8" O.D. Tenon
MA1188-XX=4@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1189-XX=2@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1190-XX=3@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1191-XX=2@120° Tenon Adapter for 2-3/8" O.D. Tenon
MA1038-XX=Single Tenon Adapter for 3-1/2" O.D. Tenon
MA1039-XX=2@180° Tenon Adapter for 3-1/2" O.D. Tenon
MA1192-XX=3@120° Tenon Adapter for 3-1/2" O.D. Tenon
MA1193-XX=4@90° Tenon Adapter for 3-1/2" O.D. Tenon
MA1194-XX=2@90° Tenon Adapter for 3-1/2" O.D. Tenon
MA1195-XX=3@90° Tenon Adapter for 3-1/2" O.D. Tenon
FSIR-100=Wireless Configuration Tool for Occupancy Sensor 24

GLEON-MT1=Field Installed Mesh Top for 1-4 Light Squares
GLEON-MT2=Field Installed Mesh Top for 5-6 Light Squares
GLEON-MT3=Field Installed Mesh Top  for 7-8 Light Squares
GLEON-MT4=Field Installed Mesh Top for 9-10 Light Squares
GLEON-QM=Quick Mount Arm Kit 11

GLEON-QMEA=Quick Mount Extended Arm Kit 12 
LS/HSS=Field Installed House Side Shield 28, 30

WOLC-7P-10A=WaveLinx Outdoor Control Module 19, 31

SWPD4-WH=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height,  White 19, 33, 34

SWPD4-BZ=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, Bronze 19, 33, 34

SWPD5-WH=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, White 19, 33, 34

SWPD5-BZ=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, Bronze 19, 33, 34

NOTES: 
1 Customer is responsible for engineering analysis to confirm pole and fixture compatibility for all applications. Refer to our white paper WP513001EN for additional support information. 2 DesignLights Consortium® 
Qualified. Refer to www.designlights.org Qualified Products List under Family Models for details. 3 Standard 4000K CCT and minimum 70 CRI. 4 Not compatible with MS/4-LXX or MS/1-LXX sensors. 5 Not compatible 
with extended quick mount arm (QMEA). 6 Not compatible with standard quick mount arm (QM) or extended quick mount arm (QMEA). 7 Requires the use of an internal step down transformer when combined with 
sensor options. Not available with sensor at 1200mA. Not available in combination with the HA high ambient and sensor options at 1A. 8 Only for use with 480V Wye systems. Per NEC, not for use with ungrounded 
systems, impedance grounded systems or corner grounded systems (commonly known as Three Phase Three Wire Delta, Three Phase High Leg Delta and Three Phase Corner Grounded Delta systems). 9 May be 
required when two or more luminaires are oriented on a 90° or 120° drilling pattern. Refer to arm mounting requirement table. 10 Factory installed. 11 Maximum 8 light squares. 12 Maximum 6 light squares. 
13 Extended lead times apply. Use dedicated IES files for 2700K, 3000K, 5000K and 6000K when performing layouts. 14 Reserved 15 1 Amp standard. Use dedicated IES files for 600mA, 800mA and 1200mA when 
performing layouts. 16 Not available with HA option. 17 2L is not available with MS, MS/X or MS/DIM at 347V or 480V. 2L in AF-02 through AF-04 requires a larger housing, normally used for AF-05 or AF-06. Extended 
arm option may be required when mounting two or more fixtures per pole at 90° or 120°. Refer to arm mounting requirement table. 18 Not available with LumaWatt Pro wireless sensors. 19 Cannot be used with other 
control options. 20 Low voltage control lead brought out 18" outside fixture. 21 Not available if any “MS” sensor is selected. Motion sensor has an integral photocell. 22 Requires the use of P photocontrol or the PER7 
or R photocontrol receptacle with photocontrol accessory. See After Hours Dim supplemental guide for additional information. 23 50°C lumen maintenance data applies to 600mA, 800mA and 1A drive currents. 24 The 
FSIR-100 configuration tool is required to adjust parameters including high and low modes, sensitivity, time delay, cutoff and more. Consult your lighting representative at Eaton for more information. 25 Replace X with 
number of Light Squares operating in low output mode. 26 LumaWatt Pro wireless sensors are factory installed only requiring network components LWP-EM-1, LWP-GW-1 and LWP-PoE8 in appropriate quantities. See 
www.eaton.com/lighting for LumaWatt Pro application information. 27 Not available with house side shield (HSS). 28 Only for use with SL2, SL3, SL4 and AFL distributions. The Light Square trim plate is painted black 
when the HSS option is selected. 29 CE is not available with the LWR, MS, MS/X, MS/DIM, P, R or PER7 options. Available in 120-277V only. 30 One required for each Light Square. 31 Requires PER7. 32 Reserved. 33 WAC 
Gateway required to enable field-configurability: Order WAC-PoE and WPOE-120 (10V to PoE injector) power supply if needed. 34 Requires ZW. 35 Reserved.

LumenSafe Integrated Network Security Camera Technology Options (Add as Suffix)

Product Family Camera Type Data Backhaul

L=LumenSafe Technology* D=Dome Camera, Standard
H=Dome Camera, Hi-Res
Z=Dome Camera, Remote PTZ

C=Cellular, Customer Installed SIM Card
A=Cellular, Factory Installed AT&T SIM Card
V=Cellular, Factory Installed Verizon SIM Card
S=Cellular, Factory Installed Sprint SIM Card

W=Wi-Fi Networking w/ Omni-Directional Antenna
E=Ethernet Networking

*Consult LumenSafe system pages for additional details and compatibility.

LumenSafe Technology

http://www.cooperindustries.com/content/public/en/lighting/connected_systems/lumensafe-integrated-network-security-camera/_990709.ssd.html
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GLEON 
GALLEON LED

1-10 Light Squares

Solid State LED

 
AREA/SITE LUMINAIRE

McGraw-Edison

SPECIFICATION FEATURES

Construction
Extruded aluminum driver 
enclosure thermally isolated from 
Light Squares for optimal thermal 
performance. Heavy-wall, die-
cast aluminum end caps enclose 
housing and die-cast aluminum 
heat sinks. A unique, patent 
pending interlocking housing and 
heat sink provides scalability with 
superior structural rigidity. 3G 
vibration tested and rated. Optional 
tool-less hardware available 
for ease of entry into electrical 
chamber. Housing is IP66 rated.

Optics
Patented, high-efficiency 
injection-molded AccuLED 
Optics technology. Optics are 
precisely designed to shape 
the distribution maximizing 
efficiency and application spacing. 
AccuLED Optics create consistent 
distributions with the scalability 
to meet customized application 
requirements. Offered standard 
in 4000K (+/- 275K) CCT 70 CRI. 
Optional 3000K, 5000K and 6000K 
CCT.

Electrical
LED drivers are mounted to 
removable tray assembly for ease 
of maintenance. 120-277V 50/60Hz, 
347V 60Hz or 480V 60Hz operation. 
480V is compatible for use with 
480V Wye systems only. Standard 
with 0-10V dimming. Shipped 
standard with Eaton proprietary 
circuit module designed to 
withstand 10kV of transient line 
surge. The Galleon LED luminaire 
is suitable for operation in -40°C 
to 40°C ambient environments. 
For applications with ambient 
temperatures exceeding 40°C, 
specify the HA (High Ambient) 
option. Light Squares are IP66 
rated. Greater than 90% lumen 
maintenance expected at 60,000 
hours. Available in standard 1A 
drive current and optional 600mA, 
800mA and 1200mA drive currents 
(nominal).

Mounting
STANDARD ARM MOUNT: 
Extruded aluminum arm includes 
internal bolt guides allowing for 
easy positioning of fixture during 
mounting. When mounting two 
or more luminaires at 90° and 
120° apart, the EA extended arm 
may be required. Refer to the 

arm mounting requirement table. 
Round pole adapter included. For 
wall mounting, specify wall mount 
bracket option. QUICK MOUNT 
ARM: Adapter is bolted directly to 
the pole. Quick mount arm slide 
into place on the adapter and is 
secured via two screws, facilitating 
quick and easy installation. The 
versatile, patent pending, quick 
mount arm accommodates 
multiple drill patterns ranging 
from 1-1/2" to 4-7/8". Removal 
of the door on the quick mount 
arm enables wiring of the fixture 
without having to access the driver 
compartment. A knock-out enables 
round pole mounting.

Finish
Housing finished in super durable 
TGIC polyester powder coat paint, 
2.5 mil nominal thickness for 
superior protection against fade 
and wear. Heat sink is powder 
coated black. Standard housing 
colors include black, bronze, grey, 
white, dark platinum and graphite 
metallic. RAL and custom color 
matches available.

Warranty
Five-year warranty.

TD500020EN
July 23, 2019 2:40 PM

The Galleon™ LED luminaire delivers exceptional performance in a 
highly scalable, low-profile design. Patented, high-efficiency AccuLED 
Optics™ system provides uniform and energy conscious illumination to 
walkways, parking lots, roadways, building areas and security lighting 
applications. IP66 rated and UL/cUL Listed for wet locations.

DESCRIPTION

*www.designlights.org
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C
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D

C E R T I F I C A T I O N  D A T A
3G Vibration Rated
DesignLights Consortium® Qualified*
IP66 Rated
ISO 9001
LM79 / LM80 Compliant
UL/cUL Wet Location Listed

E N E R G Y  D A T A
Electronic LED Driver
>0.9 Power Factor
<20% Total Harmonic Distortion
120V-277V 50/60Hz
347V, 480V 60Hz
-40°C Min. Temperature
40°C Max. Temperature
50°C Max. Temperature (HA Option)

Catalog # Type 

Date 

Project 

Comments 

Prepared by 

TY P E  " N "
3/4" [19mm]

Diameter
Hole

(2) 9/16" [14mm]
Diameter

Holes

1-3/4"
[44mm]

7/8" [22mm]

2"
[51mm]

DRILLING PATTERN

"A"

3-15/16" 
[100mm]

21-3/4" [553mm] "B"

DIMENSIONS

DIMENSION DATA

Number of 
Light Squares

"A"  
Width

"B"  
Standard 

Arm Length

"B"  
Optional 

Arm Length 1

Weight 
with Arm 

(lbs.)

EPA  
with Arm 2 

(Sq. Ft.)

1-4 15-1/2" 
(394mm)

7"  
(178mm)

10"  
(254mm)

33  
(15.0 kgs.) 0.96

5-6 21-5/8" 
(549mm)

7"  
(178mm)

10"  
(254mm)

44  
(20.0 kgs.) 1.00

7-8 27-5/8" 
(702mm)

7"  
(178mm)

13"  
(330mm)

54  
(24.5 kgs.) 1.07

9-10 33-3/4" 
(857mm)

7"  
(178mm)

16"  
(406mm)

63  
(28.6 kgs.) 1.12

NOTES: 1. Optional arm length to be used when mounting two fixtures at 90° on a single pole. 2. EPA         
calculated with optional arm length.

LumenSafe Technology

WaveLinx

http://www.cooperindustries.com/content/public/en/lighting/connected_systems/lumensafe-integrated-network-security-camera/_990709.html
TGuzman
Text Box
OVERALL MOUNTING HEIGHT 16'-0" A.F.G.
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1121 Highway 74 South
Peachtree City, GA 30269
P: 770-486-4800
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2 @ 180° Triple1

4 @ 90°

2 @ 90° Triple2 2 @ 120°

NOTES: 1 Round poles are 3 @ 120°. Square poles are 3 @ 90°. 2 Round poles are 3 @ 90°.

"A"

QM Quick Mount Arm (Standard) QMEA Quick Mount Arm (Extended)

21-3/4" [553mm]21-3/4" [553mm]
10-5/8"

[269mm]
16-9/16" 
[421mm]

3-15/16"
[100mm]

ARM MOUNTING REQUIREMENTS

8-1/8" [206mm]

1-13/16"
[47mm]

(2) 27/64"
[11mm]

Dia. Hole

3"
[76mm]

3-13/16"
[97mm]

3-13/64"
[82mm]

MAST ARM MOUNT

4-15/16"
[125mm]

3-3/4"
[96mm]

6-15/16"
[177mm]

4"
[102mm]

4-7/8"
[124mm]

1-1/4" [32mm]

9/16"
[15mm]

Dia. Hole

QUICK MOUNT ARM (INCLUDES FIXTURE ADAPTER)

10-5/32" 
[256mm]

6-3/16" 
[157mm]

21-3/4"
[553mm]

7"
[178mm]

2-7/16"
[61mm]

STANDARD WALL MOUNT

page 2

Configuration 90° Apart 120° Apart

GLEON-AF-01 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-02 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-03 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-04 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-05 10" Extended Arm 
(Required)

7" Arm
(Standard)

GLEON-AF-06 10" Extended Arm 
(Required)

7" Arm 
(Standard)

GLEON-AF-07 13" Extended Arm 
(Required)

13" Extended Arm 
(Required)

GLEON-AF-08 13" Extended Arm 
(Required)

13" Extended Arm 
(Required)

GLEON-AF-09 16" Extended Arm 
(Required)

16" Extended Arm 
(Required)

GLEON-AF-10 16" Extended Arm 
(Required)

16" Extended Arm 
(Required)

GLEON GALLEON LED

QUICK MOUNT ARM DATA

Number of Light Squares 1, 2 "A"  
Width

Weight with QM Arm
(lbs.) 

Weight with QMEA Arm
(lbs.)

EPA 
(Sq. Ft.)

1-4 15-1/2" (394mm) 35 (15.91 kgs.) 38 (17.27 kgs.)

1.115-6 3 21-5/8" (549mm) 46 (20.91 kgs.) 49 (22.27 kgs.)

7-8 27-5/8" (702mm) 56 (25.45 kgs.) N/A

NOTES: 1 QM option available with 1-8 light square configurations. 2 QMEA option available with 1-6 light square configurations. 3 QMEA arm to be used when mounting two fixtures at 90° on a single pole.
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Standard

Street Side

House Side

Street Side

House Side

Street Side

House Side

Optics Rotated Left @ 90° [L90] Optics Rotated Right @ 90° [R90]

OPTIC ORIENTATION

Asymmetric Area Distributions

Symmertric Distributions

T3
(Type III)

SL2
(Type II with Spill Control)

SL3
(Type III with Spill Control)

T4FT
(Type IV Forward Throw)

T4W
(Type IV Wide)

SL4
(Type IV with Spill Control)

Specialized Distributions

Asymmetric Roadway Distributions

AFL
(Automotive Frontline)

SLL
(90° Spill Light Eliminator Left)

SLR
(90° Spill Light Eliminator Right)

T2R
(Type II Roadway)

RW
(Rectangular Wide Type I)

T3R
(Type III Roadway)

5NQ
(Type V Square Narrow)

5MQ
(Type V Square Medium)

5WQ
(Type V Square Wide)

T2
(Type II)

OPTICAL DISTRIBUTIONS

LUMEN MULTIPLIERLUMEN MAINTENANCE

100

0 10 20 30 40 50 60 70 80 90 100
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Hours (Thousands)

Calculated per IESNA TM-21 Data Projected
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Up to 1A, up to  50°C
1.2A, up to  40°C

page 3

Ambient 
Temperature

Lumen Multiplier

0°C 1.02

10°C 1.01

25°C 1.00

40°C 0.99

50°C 0.97

Drive Current Ambient Temperature
TM-21 Lumen 
Maintenance 

(60,000 Hours)

Projected L70 
(Hours)

Up to 1A Up to 50°C > 95% 416,000

1.2A Up to 40°C > 90% 205,000

TGuzman
Rectangle
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NOMINAL POWER LUMENS (1A)

page 5 GLEON GALLEON LED

Number of Light Squares 1 2 3 4 5 6 7 8 9 10

Nominal Power (Watts) 59 113 166 225 279 333 391 445 501 558

Input Current @ 120V (A) 0.51 1.02 1.53 2.03 2.55 3.06 3.56 4.08 4.60 5.07

Input Current @ 208V (A) 0.29 0.56 0.82 1.11 1.37 1.64 1.93 2.19 2.46 2.75

Input Current @ 240V (A) 0.26 0.48 0.71 0.96 1.19 0.41 1.67 1.89 2.12 2.39

Input Current @ 277V (A) 0.23 0.42 0.61 0.83 1.03 1.23 1.45 1.65 1.84 2.09

Input Current @ 347V (A) 0.17 0.32 0.50 0.64 0.82 1.00 1.14 1.32 1.50 1.68

Input Current @ 480V (A) 0.14 0.24 0.37 0.48 0.61 0.75 0.91 0.99 1.12 1.28

Optics

T2

4000K/5000K Lumens  6,256  12,225  18,242  24,104  29,865  35,739  42,265  47,888  53,420  59,144 

3000K Lumens  5,915  11,559  17,248  22,789  28,236  33,790  39,960  45,277  50,506  55,919 

BUG Rating  B1-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G4  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

T2R

4000K/5000K Lumens  6,642  12,979  19,366  25,589  31,705  37,941  44,870  50,840  56,711  62,789 

3000K Lumens  6,280  12,271  18,311  24,193  29,976  35,872  42,423  48,068  53,619  59,365 

BUG Rating  B1-U0-G1  B2-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T3

4000K/5000K Lumens  6,377  12,461  18,593  24,568  30,439  36,426  43,077  48,810  54,447  60,282 

3000K Lumens  6,029  11,781  17,580  23,229  28,781  34,441  40,731  46,150  51,480  56,997 

BUG Rating  B1-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

T3R

4000K/5000K Lumens  6,518  12,739  19,006  25,113  31,116  37,235  44,036  49,895  55,658  61,622 

3000K Lumens  6,029  11,781  17,579  23,229  28,779  34,440  40,729  46,148  51,478  56,995 

BUG Rating  B1-U0-G2  B2-U0-G2  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T4FT

4000K/5000K Lumens  6,414  12,533  18,702  24,710  30,616  36,637  43,328  49,093  54,763  60,631 

3000K Lumens  6,064  11,849  17,681  23,363  28,946  34,638  40,966  46,417  51,776  57,325 

BUG Rating  B1-U0-G2  B2-U0-G3  B2-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T4W

4000K/5000K Lumens  6,331  12,372  18,459  24,391  30,221  36,163  42,769  48,459  54,056  59,849 

3000K Lumens  5,986  11,697  17,452  23,061  28,572  34,192  40,436  45,817  51,108  56,585 

BUG Rating  B1-U0-G2  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

SL2

4000K/5000K Lumens  6,245  12,205  18,212  24,062  29,813  35,677  42,192  47,807  53,326  59,042 

3000K Lumens  5,904  11,539  17,218  22,750  28,187  33,732  39,891  45,199  50,418  55,822 

BUG Rating  B1-U0-G2  B2-U0-G3  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

SL3

4000K/5000K Lumens  6,376  12,460  18,591  24,564  30,436  36,421  43,072  48,803  54,439  60,273 

3000K Lumens  6,028  11,780  17,578  23,224  28,776  34,435  40,723  46,141  51,471  56,986 

BUG Rating  B1-U0-G2  B2-U0-G3  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

SL4

4000K/5000K Lumens  6,058  11,838  17,664  23,340  28,918  34,605  40,924  46,370  51,727  57,269 

3000K Lumens  5,727  11,193  16,701  22,067  27,341  32,718  38,692  43,841  48,906  54,146 

BUG Rating  B1-U0-G2  B1-U0-G3  B2-U0-G4  B2-U0-G4  B2-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5 

5NQ

4000K/5000K Lumens  6,577  12,851  19,176  25,336  31,392  37,566  44,426  50,337  56,151  62,170 

3000K Lumens  6,218  12,151  18,131  23,955  29,680  35,517  42,003  47,592  53,089  58,779 

BUG Rating  B2-U0-G1  B3-U0-G2  B4-U0-G2  B4-U0-G2  B5-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4 

5MQ

4000K/5000K Lumens  6,697  13,088  19,528  25,803  31,970  38,258  45,243  51,264  57,185  63,313 

3000K Lumens  6,332  12,374  18,463  24,395  30,227  36,171  42,776  48,468  54,066  59,861 

BUG Rating  B3-U0-G1  B4-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G4  B5-U0-G5  B5-U0-G5  B5-U0-G5 

5WQ

4000K/5000K Lumens  6,715  13,122  19,580  25,871  32,055  38,360  45,365  51,401  57,337  63,482 

3000K Lumens  6,348  12,406  18,513  24,461  30,307  36,268  42,891  48,599  54,210  60,021 

BUG Rating  B3-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G5  B5-U0-G5  B5-U0-G5  B5-U0-G5 

SLL/SLR

4000K/5000K Lumens  5,604  10,949  16,337  21,586  26,745  32,004  37,850  42,886  47,838  52,965 

3000K Lumens  5,298  10,351  15,446  20,409  25,287  30,258  35,786  40,547  45,229  50,077 

BUG Rating  B1-U0-G2  B1-U0-G3  B2-U0-G3  B2-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5 

RW

4000K/5000K Lumens  6,517  12,735  19,002  25,107  31,109  37,227  44,025  49,883  55,644  61,607 

3000K Lumens  6,162  12,040  17,965  23,738  29,413  35,197  41,623  47,163  52,609  58,247 

BUG Rating  B3-U0-G1  B3-U0-G2  B4-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G4 

AFL

4000K/5000K Lumens  6,541  12,781  19,072  25,199  31,221  37,362  44,185  50,065  55,846  61,831 

3000K Lumens  6,184  12,084  18,032  23,825  29,519  35,325  41,775  47,334  52,801  58,459 

BUG Rating  B1-U0-G1  B2-U0-G2  B2-U0-G2  B3-U0-G2  B3-U0-G3  B3-U0-G3  B3-U0-G3  B3-U0-G3  B4-U0-G4  B4-U0-G4 

* Nominal data for 70 CRI.
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CONTROL OPTIONS

page 8 GLEON GALLEON LED

0-10V (DIM)
This fixture is offered standard with 0-10V dimming driver(s). The DIM option provides 0-10V dimming wire leads for use with a lighting control  panel or other control method.

Photocontrol (P, R and PER7)
Optional button-type photocontrol (P) and photocontrol receptacles (R and PER7) provide a flexible solution to enable “dusk-to-dawn” lighting by  sensing light levels. Advanced  
control systems compatible with NEMA 7-pin standards can be utilized with the PER7 receptacle.

After Hours Dim (AHD)
This feature allows photocontrol-enabled luminaires to achieve additional energy savings by dimming during scheduled portions of the night.  The dimming profile will automatically 
take effect after a “dusk-to-dawn” period has been calculated from the photocontrol input. Specify the  desired dimming profile for a simple, factory-shipped dimming solution  
requiring no external control wiring. Reference the After Hours Dim  supplemental guide for additional information.

Dimming Occupancy Sensor (MS/DIM-LXX, MS/X-LXX and MS-LXX)
These sensors are factory installed in the luminaire housing. When the MS/DIM-LXX sensor option is selected, the occupancy sensor is connected  to a dimming driver and the entire 
luminaire dims when there is no activity detected. When activity is detected, the luminaire returns to full light  output. The MS/DIM sensor is factory preset to dim down to  
approximately 50 percent power with a time delay of five minutes. The MS-LXX sensor  is factory preset to turn the luminaire off after five minutes of no activity. The MS/X-LXX is also 
preset for five minutes and only controls the  specified number of light engines to maintain steady output from the remaining light engines.

These occupancy sensors includes an integral photocell that can be activated with the FSIR-100 accessory for “dusk-to-dawn” control or daylight  harvesting - the factory preset is OFF. 
The FSIR-100 is a wireless tool utilized for changing the dimming level, time delay, sensitivity and other  parameters. A variety of sensor lens are available to optimize the coverage. 
pattern for mounting heights from 8’-40’.

LumaWatt Pro Wireless Control and Monitoring System (LWR-LW and LWR-LN)
The Eaton’s LumaWatt Pro powered by Enlighted is a connected lighting solution that combines a broad selection of energy-efficient LED luminaires with a powerful integrated  
wireless sensor system. The sensor controls the lighting system in compliance with the latest energy codes and collects valuable data about building performance and use.  
Software applications turn the granular data into information through energy dashboards and specialized apps that make it simple and help optimize the use of building resources, 
beyond lighting.

WaveLinx Wireless Outdoor Lighting Control Module (WOLC-7P-10A)
The 7-pin wireless outdoor lighting control module enables WaveLinx to control outdoor area, site and flood lighting. WaveLinx controls  outdoor lighting using schedules to provide 
ON, OFF and dimming controls based on astronomic or time schedules based on a 7 day week.

LumenSafe Integrated Network Security Camera (LD)
Eaton brings ease of camera deployment to a whole new level. No additional wiring is needed beyond providing line power to the luminaire. A variety of networking options allows  
security integrators to design the optimal solution for active surveillance. As the ideal solution to meet the needs for active surveillance, the LumenSafe integrated network camera is a 
streamlined, outdoor-ready fixed dome that provides HDTV 1080p video. This IP camera is optimally designed for deployment in the video management system or security software platform 
of choice. 

For mounting heights up to 20' (-L20)
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page 9 GLEON GALLEON LED

Sample Number: GLEON-AF-04-LED-E1-T3-GM-QM

Product  
Family 1, 2 Light Engine

Number  
of Light  
Squares 3

Lamp Type Voltage Distribution Color Mounting

GLEON=Galleon AF= 1A Drive Current 01= 1
02= 2
03= 3
04= 4
05= 5 4

06= 6
07= 7 5

08= 8 5

09= 9 6

10= 10 6

LED= Solid State Light 
Emitting Diodes

E1=120-277V
347=347V 7

480=480V 7, 8

T2=Type II
T2R=Type II Roadway
T3=Type III
T3R=Type III Roadway
T4FT=Type IV Forward Throw
T4W=Type IV Wide
5NQ=Type V Narrow
5MQ=Type V Square Medium
5WQ=Type V Square Wide
SL2=Type II w/Spill Control
SL3=Type III w/Spill  Control
SL4=Type IV w/Spill Control
SLL=90° Spill Light Eliminator Left
SLR=90° Spill Light Eliminator Right 
RW=Rectangular Wide Type I
AFL=Automotive Frontline 

AP=Grey
BZ=Bronze
BK=Black
DP=Dark Platinum
GM=Graphite Metallic
WH=White

[Blank]= Arm for Round or 
               Square Pole
EA=Extended  Arm 9

MA= Mast Arm Adapter 10

WM=Wall Mount
QM= Quick Mount Arm 
          (Standard Length) 11

QMEA= Quick Mount Arm 
             (Extended Length) 12

Options (Add as Suffix) Accessories (Order Separately)

7027=70 CRI 2700K 13

7030=70 CRI 3000K 13

8030=80 CRI 3000K 13 
7050=70 CRI 5000K 13 
7060=70 CRI 6000K 13

600= Drive Current Set to Nominal 600mA 15

800= Drive Current Set to Nominal 800mA 15

1200= Drive Current Set to Nominal 1200mA 15, 16

F= Single Fuse (120, 277 or 347V. Specify Voltage)
FF=Double Fuse (208, 240 or 480V. Specify Voltage)
2L=Two Circuits 17, 18

DIM=External 0-10V Dimming Leads 19, 20

AHD145=After Hours Dim, 5 Hours 22

AHD245=After Hours Dim, 6 Hours 22

AHD255=After Hours Dim, 7 Hours 22

AHD355=After Hours Dim, 8 Hours 22

HA=50°C High Ambient 23

L90=Optics Rotated 90° Left
R90=Optics Rotated 90° Right
MT=Installed Mesh Top
TH=Tool-less Door Hardware
HSS=Installed House Side Shield 28

CE=CE Marking 29

LCF=Light Square Trim Painted to Match Housing 27

P=Button Type Photocontrol (120, 208, 240 or 277V. Must Specify Voltage) 21

PER7=NEMA 7-PIN Photocontrol Receptacle 21

R= NEMA Photocontrol Receptacle 21

MS-L20=Motion Sensor for ON/OFF Operation, 9' - 20' Mounting Height 24 

MS-L40W=Motion Sensor for ON/OFF Operation, 21' - 40' Mounting Height 24

MS/DIM-L08= Motion Sensor for Dimming Operation, Maximum 8' Mounting Height 24

MS/DIM-L20=  Motion Sensor for Dimming Operation, 9' - 20' Mounting Height 24 

MS/DIM-L40W=Motion Sensor for Dimming Operation, 21' - 40' Mounting Height 24

MS/X-L08=Bi-Level Motion Sensor, Maximum 8' Mounting Height 24, 25

MS/X-L20=Bi-Level Motion Sensor, 9' - 20' Mounting Height 24, 25

MS/X-L40W=Bi-Level Motion Sensor, 21' - 40' Mounting Height 24, 25

MS-L08=Motion Sensor for ON/OFF Operation, Maximum 8' Mounting Height 24

LWR-LW=LumaWatt Pro Wireless Sensor, Wide Lens for 8' - 16' Mounting Height 26

LWR-LN=LumaWatt Pro Wireless Sensor, Narrow Lens for 16' - 40' Mounting Height 26

ZW =WaveLinx-enabled 4-PIN Twistlock Receptacle 19, 33

ZW-SWPD4WH=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, White  19, 33

ZW-SWPD4BZ=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, Bronze 19, 33

ZW-SWPD5WH=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, White  19, 33

ZW-SWPD5BZ=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, Bronze 19, 33

OA/RA1016=NEMA Photocontrol Multi-Tap - 105-285V
OA/RA1027=NEMA Photocontrol - 480V
OA/RA1201=NEMA Photocontrol - 347V
OA/RA1013=Photocontrol Shorting Cap
OA/RA1014=120V Photocontrol
MA1252=10kV Surge Module Replacement
MA1036-XX=Single Tenon Adapter for 2-3/8" O.D. Tenon
MA1037-XX=2@180° Tenon Adapter for 2-3/8" O.D. Tenon
MA1197-XX=3@120° Tenon Adapter for 2-3/8" O.D. Tenon
MA1188-XX=4@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1189-XX=2@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1190-XX=3@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1191-XX=2@120° Tenon Adapter for 2-3/8" O.D. Tenon
MA1038-XX=Single Tenon Adapter for 3-1/2" O.D. Tenon
MA1039-XX=2@180° Tenon Adapter for 3-1/2" O.D. Tenon
MA1192-XX=3@120° Tenon Adapter for 3-1/2" O.D. Tenon
MA1193-XX=4@90° Tenon Adapter for 3-1/2" O.D. Tenon
MA1194-XX=2@90° Tenon Adapter for 3-1/2" O.D. Tenon
MA1195-XX=3@90° Tenon Adapter for 3-1/2" O.D. Tenon
FSIR-100=Wireless Configuration Tool for Occupancy Sensor 24

GLEON-MT1=Field Installed Mesh Top for 1-4 Light Squares
GLEON-MT2=Field Installed Mesh Top for 5-6 Light Squares
GLEON-MT3=Field Installed Mesh Top  for 7-8 Light Squares
GLEON-MT4=Field Installed Mesh Top for 9-10 Light Squares
GLEON-QM=Quick Mount Arm Kit 11

GLEON-QMEA=Quick Mount Extended Arm Kit 12 
LS/HSS=Field Installed House Side Shield 28, 30

WOLC-7P-10A=WaveLinx Outdoor Control Module 19, 31

SWPD4-WH=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height,  White 19, 33, 34

SWPD4-BZ=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, Bronze 19, 33, 34

SWPD5-WH=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, White 19, 33, 34

SWPD5-BZ=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, Bronze 19, 33, 34

NOTES: 
1 Customer is responsible for engineering analysis to confirm pole and fixture compatibility for all applications. Refer to our white paper WP513001EN for additional support information. 2 DesignLights Consortium® 
Qualified. Refer to www.designlights.org Qualified Products List under Family Models for details. 3 Standard 4000K CCT and minimum 70 CRI. 4 Not compatible with MS/4-LXX or MS/1-LXX sensors. 5 Not compatible 
with extended quick mount arm (QMEA). 6 Not compatible with standard quick mount arm (QM) or extended quick mount arm (QMEA). 7 Requires the use of an internal step down transformer when combined with 
sensor options. Not available with sensor at 1200mA. Not available in combination with the HA high ambient and sensor options at 1A. 8 Only for use with 480V Wye systems. Per NEC, not for use with ungrounded 
systems, impedance grounded systems or corner grounded systems (commonly known as Three Phase Three Wire Delta, Three Phase High Leg Delta and Three Phase Corner Grounded Delta systems). 9 May be 
required when two or more luminaires are oriented on a 90° or 120° drilling pattern. Refer to arm mounting requirement table. 10 Factory installed. 11 Maximum 8 light squares. 12 Maximum 6 light squares. 
13 Extended lead times apply. Use dedicated IES files for 2700K, 3000K, 5000K and 6000K when performing layouts. 14 Reserved 15 1 Amp standard. Use dedicated IES files for 600mA, 800mA and 1200mA when 
performing layouts. 16 Not available with HA option. 17 2L is not available with MS, MS/X or MS/DIM at 347V or 480V. 2L in AF-02 through AF-04 requires a larger housing, normally used for AF-05 or AF-06. Extended 
arm option may be required when mounting two or more fixtures per pole at 90° or 120°. Refer to arm mounting requirement table. 18 Not available with LumaWatt Pro wireless sensors. 19 Cannot be used with other 
control options. 20 Low voltage control lead brought out 18" outside fixture. 21 Not available if any “MS” sensor is selected. Motion sensor has an integral photocell. 22 Requires the use of P photocontrol or the PER7 
or R photocontrol receptacle with photocontrol accessory. See After Hours Dim supplemental guide for additional information. 23 50°C lumen maintenance data applies to 600mA, 800mA and 1A drive currents. 24 The 
FSIR-100 configuration tool is required to adjust parameters including high and low modes, sensitivity, time delay, cutoff and more. Consult your lighting representative at Eaton for more information. 25 Replace X with 
number of Light Squares operating in low output mode. 26 LumaWatt Pro wireless sensors are factory installed only requiring network components LWP-EM-1, LWP-GW-1 and LWP-PoE8 in appropriate quantities. See 
www.eaton.com/lighting for LumaWatt Pro application information. 27 Not available with house side shield (HSS). 28 Only for use with SL2, SL3, SL4 and AFL distributions. The Light Square trim plate is painted black 
when the HSS option is selected. 29 CE is not available with the LWR, MS, MS/X, MS/DIM, P, R or PER7 options. Available in 120-277V only. 30 One required for each Light Square. 31 Requires PER7. 32 Reserved. 33 WAC 
Gateway required to enable field-configurability: Order WAC-PoE and WPOE-120 (10V to PoE injector) power supply if needed. 34 Requires ZW. 35 Reserved.

LumenSafe Integrated Network Security Camera Technology Options (Add as Suffix)

Product Family Camera Type Data Backhaul

L=LumenSafe Technology* D=Dome Camera, Standard
H=Dome Camera, Hi-Res
Z=Dome Camera, Remote PTZ

C=Cellular, Customer Installed SIM Card
A=Cellular, Factory Installed AT&T SIM Card
V=Cellular, Factory Installed Verizon SIM Card
S=Cellular, Factory Installed Sprint SIM Card

W=Wi-Fi Networking w/ Omni-Directional Antenna
E=Ethernet Networking

*Consult LumenSafe system pages for additional details and compatibility.

LumenSafe Technology

http://www.cooperindustries.com/content/public/en/lighting/connected_systems/lumensafe-integrated-network-security-camera/_990709.ssd.html
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GLEON 
GALLEON LED

1-10 Light Squares

Solid State LED

 
AREA/SITE LUMINAIRE

McGraw-Edison

SPECIFICATION FEATURES

Construction
Extruded aluminum driver 
enclosure thermally isolated from 
Light Squares for optimal thermal 
performance. Heavy-wall, die-
cast aluminum end caps enclose 
housing and die-cast aluminum 
heat sinks. A unique, patent 
pending interlocking housing and 
heat sink provides scalability with 
superior structural rigidity. 3G 
vibration tested and rated. Optional 
tool-less hardware available 
for ease of entry into electrical 
chamber. Housing is IP66 rated.

Optics
Patented, high-efficiency 
injection-molded AccuLED 
Optics technology. Optics are 
precisely designed to shape 
the distribution maximizing 
efficiency and application spacing. 
AccuLED Optics create consistent 
distributions with the scalability 
to meet customized application 
requirements. Offered standard 
in 4000K (+/- 275K) CCT 70 CRI. 
Optional 3000K, 5000K and 6000K 
CCT.

Electrical
LED drivers are mounted to 
removable tray assembly for ease 
of maintenance. 120-277V 50/60Hz, 
347V 60Hz or 480V 60Hz operation. 
480V is compatible for use with 
480V Wye systems only. Standard 
with 0-10V dimming. Shipped 
standard with Eaton proprietary 
circuit module designed to 
withstand 10kV of transient line 
surge. The Galleon LED luminaire 
is suitable for operation in -40°C 
to 40°C ambient environments. 
For applications with ambient 
temperatures exceeding 40°C, 
specify the HA (High Ambient) 
option. Light Squares are IP66 
rated. Greater than 90% lumen 
maintenance expected at 60,000 
hours. Available in standard 1A 
drive current and optional 600mA, 
800mA and 1200mA drive currents 
(nominal).

Mounting
STANDARD ARM MOUNT: 
Extruded aluminum arm includes 
internal bolt guides allowing for 
easy positioning of fixture during 
mounting. When mounting two 
or more luminaires at 90° and 
120° apart, the EA extended arm 
may be required. Refer to the 

arm mounting requirement table. 
Round pole adapter included. For 
wall mounting, specify wall mount 
bracket option. QUICK MOUNT 
ARM: Adapter is bolted directly to 
the pole. Quick mount arm slide 
into place on the adapter and is 
secured via two screws, facilitating 
quick and easy installation. The 
versatile, patent pending, quick 
mount arm accommodates 
multiple drill patterns ranging 
from 1-1/2" to 4-7/8". Removal 
of the door on the quick mount 
arm enables wiring of the fixture 
without having to access the driver 
compartment. A knock-out enables 
round pole mounting.

Finish
Housing finished in super durable 
TGIC polyester powder coat paint, 
2.5 mil nominal thickness for 
superior protection against fade 
and wear. Heat sink is powder 
coated black. Standard housing 
colors include black, bronze, grey, 
white, dark platinum and graphite 
metallic. RAL and custom color 
matches available.

Warranty
Five-year warranty.

TD500020EN
July 23, 2019 2:40 PM

The Galleon™ LED luminaire delivers exceptional performance in a 
highly scalable, low-profile design. Patented, high-efficiency AccuLED 
Optics™ system provides uniform and energy conscious illumination to 
walkways, parking lots, roadways, building areas and security lighting 
applications. IP66 rated and UL/cUL Listed for wet locations.

DESCRIPTION

*www.designlights.org

S

YS
TEMS

C

E RT I F I E

D

C E R T I F I C A T I O N  D A T A
3G Vibration Rated
DesignLights Consortium® Qualified*
IP66 Rated
ISO 9001
LM79 / LM80 Compliant
UL/cUL Wet Location Listed

E N E R G Y  D A T A
Electronic LED Driver
>0.9 Power Factor
<20% Total Harmonic Distortion
120V-277V 50/60Hz
347V, 480V 60Hz
-40°C Min. Temperature
40°C Max. Temperature
50°C Max. Temperature (HA Option)

Catalog # Type 

Date 

Project 

Comments 

Prepared by 

TY P E  " N "
3/4" [19mm]

Diameter
Hole

(2) 9/16" [14mm]
Diameter

Holes

1-3/4"
[44mm]

7/8" [22mm]

2"
[51mm]

DRILLING PATTERN

"A"

3-15/16" 
[100mm]

21-3/4" [553mm] "B"

DIMENSIONS

DIMENSION DATA

Number of 
Light Squares

"A"  
Width

"B"  
Standard 

Arm Length

"B"  
Optional 

Arm Length 1

Weight 
with Arm 

(lbs.)

EPA  
with Arm 2 

(Sq. Ft.)

1-4 15-1/2" 
(394mm)

7"  
(178mm)

10"  
(254mm)

33  
(15.0 kgs.) 0.96

5-6 21-5/8" 
(549mm)

7"  
(178mm)

10"  
(254mm)

44  
(20.0 kgs.) 1.00

7-8 27-5/8" 
(702mm)

7"  
(178mm)

13"  
(330mm)

54  
(24.5 kgs.) 1.07

9-10 33-3/4" 
(857mm)

7"  
(178mm)

16"  
(406mm)

63  
(28.6 kgs.) 1.12

NOTES: 1. Optional arm length to be used when mounting two fixtures at 90° on a single pole. 2. EPA         
calculated with optional arm length.

LumenSafe Technology

WaveLinx

http://www.cooperindustries.com/content/public/en/lighting/connected_systems/lumensafe-integrated-network-security-camera/_990709.html
TGuzman
Text Box
OVERALL MOUNTING HEIGHT 16'-0" A.F.G.
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2 @ 180° Triple1

4 @ 90°

2 @ 90° Triple2 2 @ 120°

NOTES: 1 Round poles are 3 @ 120°. Square poles are 3 @ 90°. 2 Round poles are 3 @ 90°.

"A"

QM Quick Mount Arm (Standard) QMEA Quick Mount Arm (Extended)

21-3/4" [553mm]21-3/4" [553mm]
10-5/8"

[269mm]
16-9/16" 
[421mm]

3-15/16"
[100mm]

ARM MOUNTING REQUIREMENTS

8-1/8" [206mm]

1-13/16"
[47mm]

(2) 27/64"
[11mm]

Dia. Hole

3"
[76mm]

3-13/16"
[97mm]

3-13/64"
[82mm]

MAST ARM MOUNT

4-15/16"
[125mm]

3-3/4"
[96mm]

6-15/16"
[177mm]

4"
[102mm]

4-7/8"
[124mm]

1-1/4" [32mm]

9/16"
[15mm]

Dia. Hole

QUICK MOUNT ARM (INCLUDES FIXTURE ADAPTER)

10-5/32" 
[256mm]

6-3/16" 
[157mm]

21-3/4"
[553mm]

7"
[178mm]

2-7/16"
[61mm]

STANDARD WALL MOUNT

page 2

Configuration 90° Apart 120° Apart

GLEON-AF-01 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-02 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-03 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-04 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-05 10" Extended Arm 
(Required)

7" Arm
(Standard)

GLEON-AF-06 10" Extended Arm 
(Required)

7" Arm 
(Standard)

GLEON-AF-07 13" Extended Arm 
(Required)

13" Extended Arm 
(Required)

GLEON-AF-08 13" Extended Arm 
(Required)

13" Extended Arm 
(Required)

GLEON-AF-09 16" Extended Arm 
(Required)

16" Extended Arm 
(Required)

GLEON-AF-10 16" Extended Arm 
(Required)

16" Extended Arm 
(Required)

GLEON GALLEON LED

QUICK MOUNT ARM DATA

Number of Light Squares 1, 2 "A"  
Width

Weight with QM Arm
(lbs.) 

Weight with QMEA Arm
(lbs.)

EPA 
(Sq. Ft.)

1-4 15-1/2" (394mm) 35 (15.91 kgs.) 38 (17.27 kgs.)

1.115-6 3 21-5/8" (549mm) 46 (20.91 kgs.) 49 (22.27 kgs.)

7-8 27-5/8" (702mm) 56 (25.45 kgs.) N/A

NOTES: 1 QM option available with 1-8 light square configurations. 2 QMEA option available with 1-6 light square configurations. 3 QMEA arm to be used when mounting two fixtures at 90° on a single pole.
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Standard

Street Side

House Side

Street Side

House Side

Street Side

House Side

Optics Rotated Left @ 90° [L90] Optics Rotated Right @ 90° [R90]

OPTIC ORIENTATION

Asymmetric Area Distributions

Symmertric Distributions

T3
(Type III)

SL2
(Type II with Spill Control)

SL3
(Type III with Spill Control)

T4FT
(Type IV Forward Throw)

T4W
(Type IV Wide)

SL4
(Type IV with Spill Control)

Specialized Distributions

Asymmetric Roadway Distributions

AFL
(Automotive Frontline)

SLL
(90° Spill Light Eliminator Left)

SLR
(90° Spill Light Eliminator Right)

T2R
(Type II Roadway)

RW
(Rectangular Wide Type I)

T3R
(Type III Roadway)

5NQ
(Type V Square Narrow)

5MQ
(Type V Square Medium)

5WQ
(Type V Square Wide)

T2
(Type II)

OPTICAL DISTRIBUTIONS
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Up to 1A, up to  50°C
1.2A, up to  40°C
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Ambient 
Temperature

Lumen Multiplier

0°C 1.02

10°C 1.01

25°C 1.00

40°C 0.99

50°C 0.97

Drive Current Ambient Temperature
TM-21 Lumen 
Maintenance 

(60,000 Hours)

Projected L70 
(Hours)

Up to 1A Up to 50°C > 95% 416,000

1.2A Up to 40°C > 90% 205,000

TGuzman
Rectangle
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NOMINAL POWER LUMENS (1A)

page 5 GLEON GALLEON LED

Number of Light Squares 1 2 3 4 5 6 7 8 9 10

Nominal Power (Watts) 59 113 166 225 279 333 391 445 501 558

Input Current @ 120V (A) 0.51 1.02 1.53 2.03 2.55 3.06 3.56 4.08 4.60 5.07

Input Current @ 208V (A) 0.29 0.56 0.82 1.11 1.37 1.64 1.93 2.19 2.46 2.75

Input Current @ 240V (A) 0.26 0.48 0.71 0.96 1.19 0.41 1.67 1.89 2.12 2.39

Input Current @ 277V (A) 0.23 0.42 0.61 0.83 1.03 1.23 1.45 1.65 1.84 2.09

Input Current @ 347V (A) 0.17 0.32 0.50 0.64 0.82 1.00 1.14 1.32 1.50 1.68

Input Current @ 480V (A) 0.14 0.24 0.37 0.48 0.61 0.75 0.91 0.99 1.12 1.28

Optics

T2

4000K/5000K Lumens  6,256  12,225  18,242  24,104  29,865  35,739  42,265  47,888  53,420  59,144 

3000K Lumens  5,915  11,559  17,248  22,789  28,236  33,790  39,960  45,277  50,506  55,919 

BUG Rating  B1-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G4  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

T2R

4000K/5000K Lumens  6,642  12,979  19,366  25,589  31,705  37,941  44,870  50,840  56,711  62,789 

3000K Lumens  6,280  12,271  18,311  24,193  29,976  35,872  42,423  48,068  53,619  59,365 

BUG Rating  B1-U0-G1  B2-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T3

4000K/5000K Lumens  6,377  12,461  18,593  24,568  30,439  36,426  43,077  48,810  54,447  60,282 

3000K Lumens  6,029  11,781  17,580  23,229  28,781  34,441  40,731  46,150  51,480  56,997 

BUG Rating  B1-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

T3R

4000K/5000K Lumens  6,518  12,739  19,006  25,113  31,116  37,235  44,036  49,895  55,658  61,622 

3000K Lumens  6,029  11,781  17,579  23,229  28,779  34,440  40,729  46,148  51,478  56,995 

BUG Rating  B1-U0-G2  B2-U0-G2  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T4FT

4000K/5000K Lumens  6,414  12,533  18,702  24,710  30,616  36,637  43,328  49,093  54,763  60,631 

3000K Lumens  6,064  11,849  17,681  23,363  28,946  34,638  40,966  46,417  51,776  57,325 

BUG Rating  B1-U0-G2  B2-U0-G3  B2-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T4W

4000K/5000K Lumens  6,331  12,372  18,459  24,391  30,221  36,163  42,769  48,459  54,056  59,849 

3000K Lumens  5,986  11,697  17,452  23,061  28,572  34,192  40,436  45,817  51,108  56,585 

BUG Rating  B1-U0-G2  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

SL2

4000K/5000K Lumens  6,245  12,205  18,212  24,062  29,813  35,677  42,192  47,807  53,326  59,042 

3000K Lumens  5,904  11,539  17,218  22,750  28,187  33,732  39,891  45,199  50,418  55,822 

BUG Rating  B1-U0-G2  B2-U0-G3  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

SL3

4000K/5000K Lumens  6,376  12,460  18,591  24,564  30,436  36,421  43,072  48,803  54,439  60,273 

3000K Lumens  6,028  11,780  17,578  23,224  28,776  34,435  40,723  46,141  51,471  56,986 

BUG Rating  B1-U0-G2  B2-U0-G3  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

SL4

4000K/5000K Lumens  6,058  11,838  17,664  23,340  28,918  34,605  40,924  46,370  51,727  57,269 

3000K Lumens  5,727  11,193  16,701  22,067  27,341  32,718  38,692  43,841  48,906  54,146 

BUG Rating  B1-U0-G2  B1-U0-G3  B2-U0-G4  B2-U0-G4  B2-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5 

5NQ

4000K/5000K Lumens  6,577  12,851  19,176  25,336  31,392  37,566  44,426  50,337  56,151  62,170 

3000K Lumens  6,218  12,151  18,131  23,955  29,680  35,517  42,003  47,592  53,089  58,779 

BUG Rating  B2-U0-G1  B3-U0-G2  B4-U0-G2  B4-U0-G2  B5-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4 

5MQ

4000K/5000K Lumens  6,697  13,088  19,528  25,803  31,970  38,258  45,243  51,264  57,185  63,313 

3000K Lumens  6,332  12,374  18,463  24,395  30,227  36,171  42,776  48,468  54,066  59,861 

BUG Rating  B3-U0-G1  B4-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G4  B5-U0-G5  B5-U0-G5  B5-U0-G5 

5WQ

4000K/5000K Lumens  6,715  13,122  19,580  25,871  32,055  38,360  45,365  51,401  57,337  63,482 

3000K Lumens  6,348  12,406  18,513  24,461  30,307  36,268  42,891  48,599  54,210  60,021 

BUG Rating  B3-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G5  B5-U0-G5  B5-U0-G5  B5-U0-G5 

SLL/SLR

4000K/5000K Lumens  5,604  10,949  16,337  21,586  26,745  32,004  37,850  42,886  47,838  52,965 

3000K Lumens  5,298  10,351  15,446  20,409  25,287  30,258  35,786  40,547  45,229  50,077 

BUG Rating  B1-U0-G2  B1-U0-G3  B2-U0-G3  B2-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5 

RW

4000K/5000K Lumens  6,517  12,735  19,002  25,107  31,109  37,227  44,025  49,883  55,644  61,607 

3000K Lumens  6,162  12,040  17,965  23,738  29,413  35,197  41,623  47,163  52,609  58,247 

BUG Rating  B3-U0-G1  B3-U0-G2  B4-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G4 

AFL

4000K/5000K Lumens  6,541  12,781  19,072  25,199  31,221  37,362  44,185  50,065  55,846  61,831 

3000K Lumens  6,184  12,084  18,032  23,825  29,519  35,325  41,775  47,334  52,801  58,459 

BUG Rating  B1-U0-G1  B2-U0-G2  B2-U0-G2  B3-U0-G2  B3-U0-G3  B3-U0-G3  B3-U0-G3  B3-U0-G3  B4-U0-G4  B4-U0-G4 

* Nominal data for 70 CRI.
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CONTROL OPTIONS

page 8 GLEON GALLEON LED

0-10V (DIM)
This fixture is offered standard with 0-10V dimming driver(s). The DIM option provides 0-10V dimming wire leads for use with a lighting control  panel or other control method.

Photocontrol (P, R and PER7)
Optional button-type photocontrol (P) and photocontrol receptacles (R and PER7) provide a flexible solution to enable “dusk-to-dawn” lighting by  sensing light levels. Advanced  
control systems compatible with NEMA 7-pin standards can be utilized with the PER7 receptacle.

After Hours Dim (AHD)
This feature allows photocontrol-enabled luminaires to achieve additional energy savings by dimming during scheduled portions of the night.  The dimming profile will automatically 
take effect after a “dusk-to-dawn” period has been calculated from the photocontrol input. Specify the  desired dimming profile for a simple, factory-shipped dimming solution  
requiring no external control wiring. Reference the After Hours Dim  supplemental guide for additional information.

Dimming Occupancy Sensor (MS/DIM-LXX, MS/X-LXX and MS-LXX)
These sensors are factory installed in the luminaire housing. When the MS/DIM-LXX sensor option is selected, the occupancy sensor is connected  to a dimming driver and the entire 
luminaire dims when there is no activity detected. When activity is detected, the luminaire returns to full light  output. The MS/DIM sensor is factory preset to dim down to  
approximately 50 percent power with a time delay of five minutes. The MS-LXX sensor  is factory preset to turn the luminaire off after five minutes of no activity. The MS/X-LXX is also 
preset for five minutes and only controls the  specified number of light engines to maintain steady output from the remaining light engines.

These occupancy sensors includes an integral photocell that can be activated with the FSIR-100 accessory for “dusk-to-dawn” control or daylight  harvesting - the factory preset is OFF. 
The FSIR-100 is a wireless tool utilized for changing the dimming level, time delay, sensitivity and other  parameters. A variety of sensor lens are available to optimize the coverage. 
pattern for mounting heights from 8’-40’.

LumaWatt Pro Wireless Control and Monitoring System (LWR-LW and LWR-LN)
The Eaton’s LumaWatt Pro powered by Enlighted is a connected lighting solution that combines a broad selection of energy-efficient LED luminaires with a powerful integrated  
wireless sensor system. The sensor controls the lighting system in compliance with the latest energy codes and collects valuable data about building performance and use.  
Software applications turn the granular data into information through energy dashboards and specialized apps that make it simple and help optimize the use of building resources, 
beyond lighting.

WaveLinx Wireless Outdoor Lighting Control Module (WOLC-7P-10A)
The 7-pin wireless outdoor lighting control module enables WaveLinx to control outdoor area, site and flood lighting. WaveLinx controls  outdoor lighting using schedules to provide 
ON, OFF and dimming controls based on astronomic or time schedules based on a 7 day week.

LumenSafe Integrated Network Security Camera (LD)
Eaton brings ease of camera deployment to a whole new level. No additional wiring is needed beyond providing line power to the luminaire. A variety of networking options allows  
security integrators to design the optimal solution for active surveillance. As the ideal solution to meet the needs for active surveillance, the LumenSafe integrated network camera is a 
streamlined, outdoor-ready fixed dome that provides HDTV 1080p video. This IP camera is optimally designed for deployment in the video management system or security software platform 
of choice. 

For mounting heights up to 20' (-L20)
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page 9 GLEON GALLEON LED

Sample Number: GLEON-AF-04-LED-E1-T3-GM-QM

Product  
Family 1, 2 Light Engine

Number  
of Light  
Squares 3

Lamp Type Voltage Distribution Color Mounting

GLEON=Galleon AF= 1A Drive Current 01= 1
02= 2
03= 3
04= 4
05= 5 4

06= 6
07= 7 5

08= 8 5

09= 9 6

10= 10 6

LED= Solid State Light 
Emitting Diodes

E1=120-277V
347=347V 7

480=480V 7, 8

T2=Type II
T2R=Type II Roadway
T3=Type III
T3R=Type III Roadway
T4FT=Type IV Forward Throw
T4W=Type IV Wide
5NQ=Type V Narrow
5MQ=Type V Square Medium
5WQ=Type V Square Wide
SL2=Type II w/Spill Control
SL3=Type III w/Spill  Control
SL4=Type IV w/Spill Control
SLL=90° Spill Light Eliminator Left
SLR=90° Spill Light Eliminator Right 
RW=Rectangular Wide Type I
AFL=Automotive Frontline 

AP=Grey
BZ=Bronze
BK=Black
DP=Dark Platinum
GM=Graphite Metallic
WH=White

[Blank]= Arm for Round or 
               Square Pole
EA=Extended  Arm 9

MA= Mast Arm Adapter 10

WM=Wall Mount
QM= Quick Mount Arm 
          (Standard Length) 11

QMEA= Quick Mount Arm 
             (Extended Length) 12

Options (Add as Suffix) Accessories (Order Separately)

7027=70 CRI 2700K 13

7030=70 CRI 3000K 13

8030=80 CRI 3000K 13 
7050=70 CRI 5000K 13 
7060=70 CRI 6000K 13

600= Drive Current Set to Nominal 600mA 15

800= Drive Current Set to Nominal 800mA 15

1200= Drive Current Set to Nominal 1200mA 15, 16

F= Single Fuse (120, 277 or 347V. Specify Voltage)
FF=Double Fuse (208, 240 or 480V. Specify Voltage)
2L=Two Circuits 17, 18

DIM=External 0-10V Dimming Leads 19, 20

AHD145=After Hours Dim, 5 Hours 22

AHD245=After Hours Dim, 6 Hours 22

AHD255=After Hours Dim, 7 Hours 22

AHD355=After Hours Dim, 8 Hours 22

HA=50°C High Ambient 23

L90=Optics Rotated 90° Left
R90=Optics Rotated 90° Right
MT=Installed Mesh Top
TH=Tool-less Door Hardware
HSS=Installed House Side Shield 28

CE=CE Marking 29

LCF=Light Square Trim Painted to Match Housing 27

P=Button Type Photocontrol (120, 208, 240 or 277V. Must Specify Voltage) 21

PER7=NEMA 7-PIN Photocontrol Receptacle 21

R= NEMA Photocontrol Receptacle 21

MS-L20=Motion Sensor for ON/OFF Operation, 9' - 20' Mounting Height 24 

MS-L40W=Motion Sensor for ON/OFF Operation, 21' - 40' Mounting Height 24

MS/DIM-L08= Motion Sensor for Dimming Operation, Maximum 8' Mounting Height 24

MS/DIM-L20=  Motion Sensor for Dimming Operation, 9' - 20' Mounting Height 24 

MS/DIM-L40W=Motion Sensor for Dimming Operation, 21' - 40' Mounting Height 24

MS/X-L08=Bi-Level Motion Sensor, Maximum 8' Mounting Height 24, 25

MS/X-L20=Bi-Level Motion Sensor, 9' - 20' Mounting Height 24, 25

MS/X-L40W=Bi-Level Motion Sensor, 21' - 40' Mounting Height 24, 25

MS-L08=Motion Sensor for ON/OFF Operation, Maximum 8' Mounting Height 24

LWR-LW=LumaWatt Pro Wireless Sensor, Wide Lens for 8' - 16' Mounting Height 26

LWR-LN=LumaWatt Pro Wireless Sensor, Narrow Lens for 16' - 40' Mounting Height 26

ZW =WaveLinx-enabled 4-PIN Twistlock Receptacle 19, 33

ZW-SWPD4WH=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, White  19, 33

ZW-SWPD4BZ=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, Bronze 19, 33

ZW-SWPD5WH=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, White  19, 33

ZW-SWPD5BZ=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, Bronze 19, 33

OA/RA1016=NEMA Photocontrol Multi-Tap - 105-285V
OA/RA1027=NEMA Photocontrol - 480V
OA/RA1201=NEMA Photocontrol - 347V
OA/RA1013=Photocontrol Shorting Cap
OA/RA1014=120V Photocontrol
MA1252=10kV Surge Module Replacement
MA1036-XX=Single Tenon Adapter for 2-3/8" O.D. Tenon
MA1037-XX=2@180° Tenon Adapter for 2-3/8" O.D. Tenon
MA1197-XX=3@120° Tenon Adapter for 2-3/8" O.D. Tenon
MA1188-XX=4@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1189-XX=2@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1190-XX=3@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1191-XX=2@120° Tenon Adapter for 2-3/8" O.D. Tenon
MA1038-XX=Single Tenon Adapter for 3-1/2" O.D. Tenon
MA1039-XX=2@180° Tenon Adapter for 3-1/2" O.D. Tenon
MA1192-XX=3@120° Tenon Adapter for 3-1/2" O.D. Tenon
MA1193-XX=4@90° Tenon Adapter for 3-1/2" O.D. Tenon
MA1194-XX=2@90° Tenon Adapter for 3-1/2" O.D. Tenon
MA1195-XX=3@90° Tenon Adapter for 3-1/2" O.D. Tenon
FSIR-100=Wireless Configuration Tool for Occupancy Sensor 24

GLEON-MT1=Field Installed Mesh Top for 1-4 Light Squares
GLEON-MT2=Field Installed Mesh Top for 5-6 Light Squares
GLEON-MT3=Field Installed Mesh Top  for 7-8 Light Squares
GLEON-MT4=Field Installed Mesh Top for 9-10 Light Squares
GLEON-QM=Quick Mount Arm Kit 11

GLEON-QMEA=Quick Mount Extended Arm Kit 12 
LS/HSS=Field Installed House Side Shield 28, 30

WOLC-7P-10A=WaveLinx Outdoor Control Module 19, 31

SWPD4-WH=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height,  White 19, 33, 34

SWPD4-BZ=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, Bronze 19, 33, 34

SWPD5-WH=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, White 19, 33, 34

SWPD5-BZ=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, Bronze 19, 33, 34

NOTES: 
1 Customer is responsible for engineering analysis to confirm pole and fixture compatibility for all applications. Refer to our white paper WP513001EN for additional support information. 2 DesignLights Consortium® 
Qualified. Refer to www.designlights.org Qualified Products List under Family Models for details. 3 Standard 4000K CCT and minimum 70 CRI. 4 Not compatible with MS/4-LXX or MS/1-LXX sensors. 5 Not compatible 
with extended quick mount arm (QMEA). 6 Not compatible with standard quick mount arm (QM) or extended quick mount arm (QMEA). 7 Requires the use of an internal step down transformer when combined with 
sensor options. Not available with sensor at 1200mA. Not available in combination with the HA high ambient and sensor options at 1A. 8 Only for use with 480V Wye systems. Per NEC, not for use with ungrounded 
systems, impedance grounded systems or corner grounded systems (commonly known as Three Phase Three Wire Delta, Three Phase High Leg Delta and Three Phase Corner Grounded Delta systems). 9 May be 
required when two or more luminaires are oriented on a 90° or 120° drilling pattern. Refer to arm mounting requirement table. 10 Factory installed. 11 Maximum 8 light squares. 12 Maximum 6 light squares. 
13 Extended lead times apply. Use dedicated IES files for 2700K, 3000K, 5000K and 6000K when performing layouts. 14 Reserved 15 1 Amp standard. Use dedicated IES files for 600mA, 800mA and 1200mA when 
performing layouts. 16 Not available with HA option. 17 2L is not available with MS, MS/X or MS/DIM at 347V or 480V. 2L in AF-02 through AF-04 requires a larger housing, normally used for AF-05 or AF-06. Extended 
arm option may be required when mounting two or more fixtures per pole at 90° or 120°. Refer to arm mounting requirement table. 18 Not available with LumaWatt Pro wireless sensors. 19 Cannot be used with other 
control options. 20 Low voltage control lead brought out 18" outside fixture. 21 Not available if any “MS” sensor is selected. Motion sensor has an integral photocell. 22 Requires the use of P photocontrol or the PER7 
or R photocontrol receptacle with photocontrol accessory. See After Hours Dim supplemental guide for additional information. 23 50°C lumen maintenance data applies to 600mA, 800mA and 1A drive currents. 24 The 
FSIR-100 configuration tool is required to adjust parameters including high and low modes, sensitivity, time delay, cutoff and more. Consult your lighting representative at Eaton for more information. 25 Replace X with 
number of Light Squares operating in low output mode. 26 LumaWatt Pro wireless sensors are factory installed only requiring network components LWP-EM-1, LWP-GW-1 and LWP-PoE8 in appropriate quantities. See 
www.eaton.com/lighting for LumaWatt Pro application information. 27 Not available with house side shield (HSS). 28 Only for use with SL2, SL3, SL4 and AFL distributions. The Light Square trim plate is painted black 
when the HSS option is selected. 29 CE is not available with the LWR, MS, MS/X, MS/DIM, P, R or PER7 options. Available in 120-277V only. 30 One required for each Light Square. 31 Requires PER7. 32 Reserved. 33 WAC 
Gateway required to enable field-configurability: Order WAC-PoE and WPOE-120 (10V to PoE injector) power supply if needed. 34 Requires ZW. 35 Reserved.

LumenSafe Integrated Network Security Camera Technology Options (Add as Suffix)

Product Family Camera Type Data Backhaul

L=LumenSafe Technology* D=Dome Camera, Standard
H=Dome Camera, Hi-Res
Z=Dome Camera, Remote PTZ

C=Cellular, Customer Installed SIM Card
A=Cellular, Factory Installed AT&T SIM Card
V=Cellular, Factory Installed Verizon SIM Card
S=Cellular, Factory Installed Sprint SIM Card

W=Wi-Fi Networking w/ Omni-Directional Antenna
E=Ethernet Networking

*Consult LumenSafe system pages for additional details and compatibility.

LumenSafe Technology

http://www.cooperindustries.com/content/public/en/lighting/connected_systems/lumensafe-integrated-network-security-camera/_990709.ssd.html
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GLEON 
GALLEON LED

1-10 Light Squares

Solid State LED

 
AREA/SITE LUMINAIRE

McGraw-Edison

SPECIFICATION FEATURES

Construction
Extruded aluminum driver 
enclosure thermally isolated from 
Light Squares for optimal thermal 
performance. Heavy-wall, die-
cast aluminum end caps enclose 
housing and die-cast aluminum 
heat sinks. A unique, patent 
pending interlocking housing and 
heat sink provides scalability with 
superior structural rigidity. 3G 
vibration tested and rated. Optional 
tool-less hardware available 
for ease of entry into electrical 
chamber. Housing is IP66 rated.

Optics
Patented, high-efficiency 
injection-molded AccuLED 
Optics technology. Optics are 
precisely designed to shape 
the distribution maximizing 
efficiency and application spacing. 
AccuLED Optics create consistent 
distributions with the scalability 
to meet customized application 
requirements. Offered standard 
in 4000K (+/- 275K) CCT 70 CRI. 
Optional 3000K, 5000K and 6000K 
CCT.

Electrical
LED drivers are mounted to 
removable tray assembly for ease 
of maintenance. 120-277V 50/60Hz, 
347V 60Hz or 480V 60Hz operation. 
480V is compatible for use with 
480V Wye systems only. Standard 
with 0-10V dimming. Shipped 
standard with Eaton proprietary 
circuit module designed to 
withstand 10kV of transient line 
surge. The Galleon LED luminaire 
is suitable for operation in -40°C 
to 40°C ambient environments. 
For applications with ambient 
temperatures exceeding 40°C, 
specify the HA (High Ambient) 
option. Light Squares are IP66 
rated. Greater than 90% lumen 
maintenance expected at 60,000 
hours. Available in standard 1A 
drive current and optional 600mA, 
800mA and 1200mA drive currents 
(nominal).

Mounting
STANDARD ARM MOUNT: 
Extruded aluminum arm includes 
internal bolt guides allowing for 
easy positioning of fixture during 
mounting. When mounting two 
or more luminaires at 90° and 
120° apart, the EA extended arm 
may be required. Refer to the 

arm mounting requirement table. 
Round pole adapter included. For 
wall mounting, specify wall mount 
bracket option. QUICK MOUNT 
ARM: Adapter is bolted directly to 
the pole. Quick mount arm slide 
into place on the adapter and is 
secured via two screws, facilitating 
quick and easy installation. The 
versatile, patent pending, quick 
mount arm accommodates 
multiple drill patterns ranging 
from 1-1/2" to 4-7/8". Removal 
of the door on the quick mount 
arm enables wiring of the fixture 
without having to access the driver 
compartment. A knock-out enables 
round pole mounting.

Finish
Housing finished in super durable 
TGIC polyester powder coat paint, 
2.5 mil nominal thickness for 
superior protection against fade 
and wear. Heat sink is powder 
coated black. Standard housing 
colors include black, bronze, grey, 
white, dark platinum and graphite 
metallic. RAL and custom color 
matches available.

Warranty
Five-year warranty.

TD500020EN
July 23, 2019 2:40 PM

The Galleon™ LED luminaire delivers exceptional performance in a 
highly scalable, low-profile design. Patented, high-efficiency AccuLED 
Optics™ system provides uniform and energy conscious illumination to 
walkways, parking lots, roadways, building areas and security lighting 
applications. IP66 rated and UL/cUL Listed for wet locations.

DESCRIPTION

*www.designlights.org
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D

C E R T I F I C A T I O N  D A T A
3G Vibration Rated
DesignLights Consortium® Qualified*
IP66 Rated
ISO 9001
LM79 / LM80 Compliant
UL/cUL Wet Location Listed

E N E R G Y  D A T A
Electronic LED Driver
>0.9 Power Factor
<20% Total Harmonic Distortion
120V-277V 50/60Hz
347V, 480V 60Hz
-40°C Min. Temperature
40°C Max. Temperature
50°C Max. Temperature (HA Option)

Catalog # Type 

Date 

Project 

Comments 

Prepared by 

TY P E  " N "
3/4" [19mm]

Diameter
Hole

(2) 9/16" [14mm]
Diameter

Holes

1-3/4"
[44mm]

7/8" [22mm]

2"
[51mm]

DRILLING PATTERN

"A"

3-15/16" 
[100mm]

21-3/4" [553mm] "B"

DIMENSIONS

DIMENSION DATA

Number of 
Light Squares

"A"  
Width

"B"  
Standard 

Arm Length

"B"  
Optional 

Arm Length 1

Weight 
with Arm 

(lbs.)

EPA  
with Arm 2 

(Sq. Ft.)

1-4 15-1/2" 
(394mm)

7"  
(178mm)

10"  
(254mm)

33  
(15.0 kgs.) 0.96

5-6 21-5/8" 
(549mm)

7"  
(178mm)

10"  
(254mm)

44  
(20.0 kgs.) 1.00

7-8 27-5/8" 
(702mm)

7"  
(178mm)

13"  
(330mm)

54  
(24.5 kgs.) 1.07

9-10 33-3/4" 
(857mm)

7"  
(178mm)

16"  
(406mm)

63  
(28.6 kgs.) 1.12

NOTES: 1. Optional arm length to be used when mounting two fixtures at 90° on a single pole. 2. EPA         
calculated with optional arm length.

LumenSafe Technology

WaveLinx

http://www.cooperindustries.com/content/public/en/lighting/connected_systems/lumensafe-integrated-network-security-camera/_990709.html
TGuzman
Text Box
OVERALL MOUNTING HEIGHT 16'-0" A.F.G.
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2 @ 180° Triple1

4 @ 90°

2 @ 90° Triple2 2 @ 120°

NOTES: 1 Round poles are 3 @ 120°. Square poles are 3 @ 90°. 2 Round poles are 3 @ 90°.

"A"

QM Quick Mount Arm (Standard) QMEA Quick Mount Arm (Extended)

21-3/4" [553mm]21-3/4" [553mm]
10-5/8"

[269mm]
16-9/16" 
[421mm]

3-15/16"
[100mm]

ARM MOUNTING REQUIREMENTS

8-1/8" [206mm]

1-13/16"
[47mm]

(2) 27/64"
[11mm]

Dia. Hole

3"
[76mm]

3-13/16"
[97mm]

3-13/64"
[82mm]

MAST ARM MOUNT

4-15/16"
[125mm]

3-3/4"
[96mm]

6-15/16"
[177mm]

4"
[102mm]

4-7/8"
[124mm]

1-1/4" [32mm]

9/16"
[15mm]

Dia. Hole

QUICK MOUNT ARM (INCLUDES FIXTURE ADAPTER)

10-5/32" 
[256mm]

6-3/16" 
[157mm]

21-3/4"
[553mm]

7"
[178mm]

2-7/16"
[61mm]

STANDARD WALL MOUNT

page 2

Configuration 90° Apart 120° Apart

GLEON-AF-01 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-02 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-03 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-04 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-05 10" Extended Arm 
(Required)

7" Arm
(Standard)

GLEON-AF-06 10" Extended Arm 
(Required)

7" Arm 
(Standard)

GLEON-AF-07 13" Extended Arm 
(Required)

13" Extended Arm 
(Required)

GLEON-AF-08 13" Extended Arm 
(Required)

13" Extended Arm 
(Required)

GLEON-AF-09 16" Extended Arm 
(Required)

16" Extended Arm 
(Required)

GLEON-AF-10 16" Extended Arm 
(Required)

16" Extended Arm 
(Required)

GLEON GALLEON LED

QUICK MOUNT ARM DATA

Number of Light Squares 1, 2 "A"  
Width

Weight with QM Arm
(lbs.) 

Weight with QMEA Arm
(lbs.)

EPA 
(Sq. Ft.)

1-4 15-1/2" (394mm) 35 (15.91 kgs.) 38 (17.27 kgs.)

1.115-6 3 21-5/8" (549mm) 46 (20.91 kgs.) 49 (22.27 kgs.)

7-8 27-5/8" (702mm) 56 (25.45 kgs.) N/A

NOTES: 1 QM option available with 1-8 light square configurations. 2 QMEA option available with 1-6 light square configurations. 3 QMEA arm to be used when mounting two fixtures at 90° on a single pole.
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Standard

Street Side

House Side

Street Side

House Side

Street Side

House Side

Optics Rotated Left @ 90° [L90] Optics Rotated Right @ 90° [R90]

OPTIC ORIENTATION

Asymmetric Area Distributions

Symmertric Distributions

T3
(Type III)

SL2
(Type II with Spill Control)

SL3
(Type III with Spill Control)

T4FT
(Type IV Forward Throw)

T4W
(Type IV Wide)

SL4
(Type IV with Spill Control)

Specialized Distributions

Asymmetric Roadway Distributions

AFL
(Automotive Frontline)

SLL
(90° Spill Light Eliminator Left)

SLR
(90° Spill Light Eliminator Right)

T2R
(Type II Roadway)

RW
(Rectangular Wide Type I)

T3R
(Type III Roadway)

5NQ
(Type V Square Narrow)

5MQ
(Type V Square Medium)

5WQ
(Type V Square Wide)

T2
(Type II)

OPTICAL DISTRIBUTIONS

LUMEN MULTIPLIERLUMEN MAINTENANCE
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Up to 1A, up to  50°C
1.2A, up to  40°C

page 3

Ambient 
Temperature

Lumen Multiplier

0°C 1.02

10°C 1.01

25°C 1.00

40°C 0.99

50°C 0.97

Drive Current Ambient Temperature
TM-21 Lumen 
Maintenance 

(60,000 Hours)

Projected L70 
(Hours)

Up to 1A Up to 50°C > 95% 416,000

1.2A Up to 40°C > 90% 205,000

TGuzman
Rectangle
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NOMINAL POWER LUMENS (1A)

page 5 GLEON GALLEON LED

Number of Light Squares 1 2 3 4 5 6 7 8 9 10

Nominal Power (Watts) 59 113 166 225 279 333 391 445 501 558

Input Current @ 120V (A) 0.51 1.02 1.53 2.03 2.55 3.06 3.56 4.08 4.60 5.07

Input Current @ 208V (A) 0.29 0.56 0.82 1.11 1.37 1.64 1.93 2.19 2.46 2.75

Input Current @ 240V (A) 0.26 0.48 0.71 0.96 1.19 0.41 1.67 1.89 2.12 2.39

Input Current @ 277V (A) 0.23 0.42 0.61 0.83 1.03 1.23 1.45 1.65 1.84 2.09

Input Current @ 347V (A) 0.17 0.32 0.50 0.64 0.82 1.00 1.14 1.32 1.50 1.68

Input Current @ 480V (A) 0.14 0.24 0.37 0.48 0.61 0.75 0.91 0.99 1.12 1.28

Optics

T2

4000K/5000K Lumens  6,256  12,225  18,242  24,104  29,865  35,739  42,265  47,888  53,420  59,144 

3000K Lumens  5,915  11,559  17,248  22,789  28,236  33,790  39,960  45,277  50,506  55,919 

BUG Rating  B1-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G4  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

T2R

4000K/5000K Lumens  6,642  12,979  19,366  25,589  31,705  37,941  44,870  50,840  56,711  62,789 

3000K Lumens  6,280  12,271  18,311  24,193  29,976  35,872  42,423  48,068  53,619  59,365 

BUG Rating  B1-U0-G1  B2-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T3

4000K/5000K Lumens  6,377  12,461  18,593  24,568  30,439  36,426  43,077  48,810  54,447  60,282 

3000K Lumens  6,029  11,781  17,580  23,229  28,781  34,441  40,731  46,150  51,480  56,997 

BUG Rating  B1-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

T3R

4000K/5000K Lumens  6,518  12,739  19,006  25,113  31,116  37,235  44,036  49,895  55,658  61,622 

3000K Lumens  6,029  11,781  17,579  23,229  28,779  34,440  40,729  46,148  51,478  56,995 

BUG Rating  B1-U0-G2  B2-U0-G2  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T4FT

4000K/5000K Lumens  6,414  12,533  18,702  24,710  30,616  36,637  43,328  49,093  54,763  60,631 

3000K Lumens  6,064  11,849  17,681  23,363  28,946  34,638  40,966  46,417  51,776  57,325 

BUG Rating  B1-U0-G2  B2-U0-G3  B2-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T4W

4000K/5000K Lumens  6,331  12,372  18,459  24,391  30,221  36,163  42,769  48,459  54,056  59,849 

3000K Lumens  5,986  11,697  17,452  23,061  28,572  34,192  40,436  45,817  51,108  56,585 

BUG Rating  B1-U0-G2  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

SL2

4000K/5000K Lumens  6,245  12,205  18,212  24,062  29,813  35,677  42,192  47,807  53,326  59,042 

3000K Lumens  5,904  11,539  17,218  22,750  28,187  33,732  39,891  45,199  50,418  55,822 

BUG Rating  B1-U0-G2  B2-U0-G3  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

SL3

4000K/5000K Lumens  6,376  12,460  18,591  24,564  30,436  36,421  43,072  48,803  54,439  60,273 

3000K Lumens  6,028  11,780  17,578  23,224  28,776  34,435  40,723  46,141  51,471  56,986 

BUG Rating  B1-U0-G2  B2-U0-G3  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

SL4

4000K/5000K Lumens  6,058  11,838  17,664  23,340  28,918  34,605  40,924  46,370  51,727  57,269 

3000K Lumens  5,727  11,193  16,701  22,067  27,341  32,718  38,692  43,841  48,906  54,146 

BUG Rating  B1-U0-G2  B1-U0-G3  B2-U0-G4  B2-U0-G4  B2-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5 

5NQ

4000K/5000K Lumens  6,577  12,851  19,176  25,336  31,392  37,566  44,426  50,337  56,151  62,170 

3000K Lumens  6,218  12,151  18,131  23,955  29,680  35,517  42,003  47,592  53,089  58,779 

BUG Rating  B2-U0-G1  B3-U0-G2  B4-U0-G2  B4-U0-G2  B5-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4 

5MQ

4000K/5000K Lumens  6,697  13,088  19,528  25,803  31,970  38,258  45,243  51,264  57,185  63,313 

3000K Lumens  6,332  12,374  18,463  24,395  30,227  36,171  42,776  48,468  54,066  59,861 

BUG Rating  B3-U0-G1  B4-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G4  B5-U0-G5  B5-U0-G5  B5-U0-G5 

5WQ

4000K/5000K Lumens  6,715  13,122  19,580  25,871  32,055  38,360  45,365  51,401  57,337  63,482 

3000K Lumens  6,348  12,406  18,513  24,461  30,307  36,268  42,891  48,599  54,210  60,021 

BUG Rating  B3-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G5  B5-U0-G5  B5-U0-G5  B5-U0-G5 

SLL/SLR

4000K/5000K Lumens  5,604  10,949  16,337  21,586  26,745  32,004  37,850  42,886  47,838  52,965 

3000K Lumens  5,298  10,351  15,446  20,409  25,287  30,258  35,786  40,547  45,229  50,077 

BUG Rating  B1-U0-G2  B1-U0-G3  B2-U0-G3  B2-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5 

RW

4000K/5000K Lumens  6,517  12,735  19,002  25,107  31,109  37,227  44,025  49,883  55,644  61,607 

3000K Lumens  6,162  12,040  17,965  23,738  29,413  35,197  41,623  47,163  52,609  58,247 

BUG Rating  B3-U0-G1  B3-U0-G2  B4-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G4 

AFL

4000K/5000K Lumens  6,541  12,781  19,072  25,199  31,221  37,362  44,185  50,065  55,846  61,831 

3000K Lumens  6,184  12,084  18,032  23,825  29,519  35,325  41,775  47,334  52,801  58,459 

BUG Rating  B1-U0-G1  B2-U0-G2  B2-U0-G2  B3-U0-G2  B3-U0-G3  B3-U0-G3  B3-U0-G3  B3-U0-G3  B4-U0-G4  B4-U0-G4 

* Nominal data for 70 CRI.
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CONTROL OPTIONS

page 8 GLEON GALLEON LED

0-10V (DIM)
This fixture is offered standard with 0-10V dimming driver(s). The DIM option provides 0-10V dimming wire leads for use with a lighting control  panel or other control method.

Photocontrol (P, R and PER7)
Optional button-type photocontrol (P) and photocontrol receptacles (R and PER7) provide a flexible solution to enable “dusk-to-dawn” lighting by  sensing light levels. Advanced  
control systems compatible with NEMA 7-pin standards can be utilized with the PER7 receptacle.

After Hours Dim (AHD)
This feature allows photocontrol-enabled luminaires to achieve additional energy savings by dimming during scheduled portions of the night.  The dimming profile will automatically 
take effect after a “dusk-to-dawn” period has been calculated from the photocontrol input. Specify the  desired dimming profile for a simple, factory-shipped dimming solution  
requiring no external control wiring. Reference the After Hours Dim  supplemental guide for additional information.

Dimming Occupancy Sensor (MS/DIM-LXX, MS/X-LXX and MS-LXX)
These sensors are factory installed in the luminaire housing. When the MS/DIM-LXX sensor option is selected, the occupancy sensor is connected  to a dimming driver and the entire 
luminaire dims when there is no activity detected. When activity is detected, the luminaire returns to full light  output. The MS/DIM sensor is factory preset to dim down to  
approximately 50 percent power with a time delay of five minutes. The MS-LXX sensor  is factory preset to turn the luminaire off after five minutes of no activity. The MS/X-LXX is also 
preset for five minutes and only controls the  specified number of light engines to maintain steady output from the remaining light engines.

These occupancy sensors includes an integral photocell that can be activated with the FSIR-100 accessory for “dusk-to-dawn” control or daylight  harvesting - the factory preset is OFF. 
The FSIR-100 is a wireless tool utilized for changing the dimming level, time delay, sensitivity and other  parameters. A variety of sensor lens are available to optimize the coverage. 
pattern for mounting heights from 8’-40’.

LumaWatt Pro Wireless Control and Monitoring System (LWR-LW and LWR-LN)
The Eaton’s LumaWatt Pro powered by Enlighted is a connected lighting solution that combines a broad selection of energy-efficient LED luminaires with a powerful integrated  
wireless sensor system. The sensor controls the lighting system in compliance with the latest energy codes and collects valuable data about building performance and use.  
Software applications turn the granular data into information through energy dashboards and specialized apps that make it simple and help optimize the use of building resources, 
beyond lighting.

WaveLinx Wireless Outdoor Lighting Control Module (WOLC-7P-10A)
The 7-pin wireless outdoor lighting control module enables WaveLinx to control outdoor area, site and flood lighting. WaveLinx controls  outdoor lighting using schedules to provide 
ON, OFF and dimming controls based on astronomic or time schedules based on a 7 day week.

LumenSafe Integrated Network Security Camera (LD)
Eaton brings ease of camera deployment to a whole new level. No additional wiring is needed beyond providing line power to the luminaire. A variety of networking options allows  
security integrators to design the optimal solution for active surveillance. As the ideal solution to meet the needs for active surveillance, the LumenSafe integrated network camera is a 
streamlined, outdoor-ready fixed dome that provides HDTV 1080p video. This IP camera is optimally designed for deployment in the video management system or security software platform 
of choice. 

For mounting heights up to 20' (-L20)

20

15

10

5

0

20 18 15 12 9 6 63 9 12 15 183 0 20
Coverage Side Area (Feet)

0

12

8

36 7 0
Coverage Side Area (Feet)

For mounting heights up to 8' (-L08 - Cutoff 8' to 24')

7 361824 5 5 18 24

0

40

30

20

10

30 12 0
Coverage Side Area (Feet)

For mounting heights up to 40' (-L40)

12 3020 6 6 20

0

40

27

15

50 30 0
Coverage Side Area (Feet)

For mounting heights up to 40' (-L40W)

30 5040 1020 10 20 40

0 0

20

30

4016
24 8 18 0

Coverage Side Area (Feet)

For mounting heights from 8' to 16' (LWR-LW) For mounting heights from 16' to 40' (LWR-LN)

Coverage Side Area (Feet)
0 10 20 30 40102030408 18 24



Specifications and 
dimensions subject to 
change without notice.

Eaton 
1121 Highway 74 South
Peachtree City, GA 30269
P: 770-486-4800
www.eaton.com/lighting

TD500020EN
July 23, 2019 2:40 PM

ORDERING INFORMATION

page 9 GLEON GALLEON LED

Sample Number: GLEON-AF-04-LED-E1-T3-GM-QM

Product  
Family 1, 2 Light Engine

Number  
of Light  
Squares 3

Lamp Type Voltage Distribution Color Mounting

GLEON=Galleon AF= 1A Drive Current 01= 1
02= 2
03= 3
04= 4
05= 5 4

06= 6
07= 7 5

08= 8 5

09= 9 6

10= 10 6

LED= Solid State Light 
Emitting Diodes

E1=120-277V
347=347V 7

480=480V 7, 8

T2=Type II
T2R=Type II Roadway
T3=Type III
T3R=Type III Roadway
T4FT=Type IV Forward Throw
T4W=Type IV Wide
5NQ=Type V Narrow
5MQ=Type V Square Medium
5WQ=Type V Square Wide
SL2=Type II w/Spill Control
SL3=Type III w/Spill  Control
SL4=Type IV w/Spill Control
SLL=90° Spill Light Eliminator Left
SLR=90° Spill Light Eliminator Right 
RW=Rectangular Wide Type I
AFL=Automotive Frontline 

AP=Grey
BZ=Bronze
BK=Black
DP=Dark Platinum
GM=Graphite Metallic
WH=White

[Blank]= Arm for Round or 
               Square Pole
EA=Extended  Arm 9

MA= Mast Arm Adapter 10

WM=Wall Mount
QM= Quick Mount Arm 
          (Standard Length) 11

QMEA= Quick Mount Arm 
             (Extended Length) 12

Options (Add as Suffix) Accessories (Order Separately)

7027=70 CRI 2700K 13

7030=70 CRI 3000K 13

8030=80 CRI 3000K 13 
7050=70 CRI 5000K 13 
7060=70 CRI 6000K 13

600= Drive Current Set to Nominal 600mA 15

800= Drive Current Set to Nominal 800mA 15

1200= Drive Current Set to Nominal 1200mA 15, 16

F= Single Fuse (120, 277 or 347V. Specify Voltage)
FF=Double Fuse (208, 240 or 480V. Specify Voltage)
2L=Two Circuits 17, 18

DIM=External 0-10V Dimming Leads 19, 20

AHD145=After Hours Dim, 5 Hours 22

AHD245=After Hours Dim, 6 Hours 22

AHD255=After Hours Dim, 7 Hours 22

AHD355=After Hours Dim, 8 Hours 22

HA=50°C High Ambient 23

L90=Optics Rotated 90° Left
R90=Optics Rotated 90° Right
MT=Installed Mesh Top
TH=Tool-less Door Hardware
HSS=Installed House Side Shield 28

CE=CE Marking 29

LCF=Light Square Trim Painted to Match Housing 27

P=Button Type Photocontrol (120, 208, 240 or 277V. Must Specify Voltage) 21

PER7=NEMA 7-PIN Photocontrol Receptacle 21

R= NEMA Photocontrol Receptacle 21

MS-L20=Motion Sensor for ON/OFF Operation, 9' - 20' Mounting Height 24 

MS-L40W=Motion Sensor for ON/OFF Operation, 21' - 40' Mounting Height 24

MS/DIM-L08= Motion Sensor for Dimming Operation, Maximum 8' Mounting Height 24

MS/DIM-L20=  Motion Sensor for Dimming Operation, 9' - 20' Mounting Height 24 

MS/DIM-L40W=Motion Sensor for Dimming Operation, 21' - 40' Mounting Height 24

MS/X-L08=Bi-Level Motion Sensor, Maximum 8' Mounting Height 24, 25

MS/X-L20=Bi-Level Motion Sensor, 9' - 20' Mounting Height 24, 25

MS/X-L40W=Bi-Level Motion Sensor, 21' - 40' Mounting Height 24, 25

MS-L08=Motion Sensor for ON/OFF Operation, Maximum 8' Mounting Height 24

LWR-LW=LumaWatt Pro Wireless Sensor, Wide Lens for 8' - 16' Mounting Height 26

LWR-LN=LumaWatt Pro Wireless Sensor, Narrow Lens for 16' - 40' Mounting Height 26

ZW =WaveLinx-enabled 4-PIN Twistlock Receptacle 19, 33

ZW-SWPD4WH=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, White  19, 33

ZW-SWPD4BZ=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, Bronze 19, 33

ZW-SWPD5WH=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, White  19, 33

ZW-SWPD5BZ=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, Bronze 19, 33

OA/RA1016=NEMA Photocontrol Multi-Tap - 105-285V
OA/RA1027=NEMA Photocontrol - 480V
OA/RA1201=NEMA Photocontrol - 347V
OA/RA1013=Photocontrol Shorting Cap
OA/RA1014=120V Photocontrol
MA1252=10kV Surge Module Replacement
MA1036-XX=Single Tenon Adapter for 2-3/8" O.D. Tenon
MA1037-XX=2@180° Tenon Adapter for 2-3/8" O.D. Tenon
MA1197-XX=3@120° Tenon Adapter for 2-3/8" O.D. Tenon
MA1188-XX=4@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1189-XX=2@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1190-XX=3@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1191-XX=2@120° Tenon Adapter for 2-3/8" O.D. Tenon
MA1038-XX=Single Tenon Adapter for 3-1/2" O.D. Tenon
MA1039-XX=2@180° Tenon Adapter for 3-1/2" O.D. Tenon
MA1192-XX=3@120° Tenon Adapter for 3-1/2" O.D. Tenon
MA1193-XX=4@90° Tenon Adapter for 3-1/2" O.D. Tenon
MA1194-XX=2@90° Tenon Adapter for 3-1/2" O.D. Tenon
MA1195-XX=3@90° Tenon Adapter for 3-1/2" O.D. Tenon
FSIR-100=Wireless Configuration Tool for Occupancy Sensor 24

GLEON-MT1=Field Installed Mesh Top for 1-4 Light Squares
GLEON-MT2=Field Installed Mesh Top for 5-6 Light Squares
GLEON-MT3=Field Installed Mesh Top  for 7-8 Light Squares
GLEON-MT4=Field Installed Mesh Top for 9-10 Light Squares
GLEON-QM=Quick Mount Arm Kit 11

GLEON-QMEA=Quick Mount Extended Arm Kit 12 
LS/HSS=Field Installed House Side Shield 28, 30

WOLC-7P-10A=WaveLinx Outdoor Control Module 19, 31

SWPD4-WH=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height,  White 19, 33, 34

SWPD4-BZ=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, Bronze 19, 33, 34

SWPD5-WH=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, White 19, 33, 34

SWPD5-BZ=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, Bronze 19, 33, 34

NOTES: 
1 Customer is responsible for engineering analysis to confirm pole and fixture compatibility for all applications. Refer to our white paper WP513001EN for additional support information. 2 DesignLights Consortium® 
Qualified. Refer to www.designlights.org Qualified Products List under Family Models for details. 3 Standard 4000K CCT and minimum 70 CRI. 4 Not compatible with MS/4-LXX or MS/1-LXX sensors. 5 Not compatible 
with extended quick mount arm (QMEA). 6 Not compatible with standard quick mount arm (QM) or extended quick mount arm (QMEA). 7 Requires the use of an internal step down transformer when combined with 
sensor options. Not available with sensor at 1200mA. Not available in combination with the HA high ambient and sensor options at 1A. 8 Only for use with 480V Wye systems. Per NEC, not for use with ungrounded 
systems, impedance grounded systems or corner grounded systems (commonly known as Three Phase Three Wire Delta, Three Phase High Leg Delta and Three Phase Corner Grounded Delta systems). 9 May be 
required when two or more luminaires are oriented on a 90° or 120° drilling pattern. Refer to arm mounting requirement table. 10 Factory installed. 11 Maximum 8 light squares. 12 Maximum 6 light squares. 
13 Extended lead times apply. Use dedicated IES files for 2700K, 3000K, 5000K and 6000K when performing layouts. 14 Reserved 15 1 Amp standard. Use dedicated IES files for 600mA, 800mA and 1200mA when 
performing layouts. 16 Not available with HA option. 17 2L is not available with MS, MS/X or MS/DIM at 347V or 480V. 2L in AF-02 through AF-04 requires a larger housing, normally used for AF-05 or AF-06. Extended 
arm option may be required when mounting two or more fixtures per pole at 90° or 120°. Refer to arm mounting requirement table. 18 Not available with LumaWatt Pro wireless sensors. 19 Cannot be used with other 
control options. 20 Low voltage control lead brought out 18" outside fixture. 21 Not available if any “MS” sensor is selected. Motion sensor has an integral photocell. 22 Requires the use of P photocontrol or the PER7 
or R photocontrol receptacle with photocontrol accessory. See After Hours Dim supplemental guide for additional information. 23 50°C lumen maintenance data applies to 600mA, 800mA and 1A drive currents. 24 The 
FSIR-100 configuration tool is required to adjust parameters including high and low modes, sensitivity, time delay, cutoff and more. Consult your lighting representative at Eaton for more information. 25 Replace X with 
number of Light Squares operating in low output mode. 26 LumaWatt Pro wireless sensors are factory installed only requiring network components LWP-EM-1, LWP-GW-1 and LWP-PoE8 in appropriate quantities. See 
www.eaton.com/lighting for LumaWatt Pro application information. 27 Not available with house side shield (HSS). 28 Only for use with SL2, SL3, SL4 and AFL distributions. The Light Square trim plate is painted black 
when the HSS option is selected. 29 CE is not available with the LWR, MS, MS/X, MS/DIM, P, R or PER7 options. Available in 120-277V only. 30 One required for each Light Square. 31 Requires PER7. 32 Reserved. 33 WAC 
Gateway required to enable field-configurability: Order WAC-PoE and WPOE-120 (10V to PoE injector) power supply if needed. 34 Requires ZW. 35 Reserved.

LumenSafe Integrated Network Security Camera Technology Options (Add as Suffix)

Product Family Camera Type Data Backhaul

L=LumenSafe Technology* D=Dome Camera, Standard
H=Dome Camera, Hi-Res
Z=Dome Camera, Remote PTZ

C=Cellular, Customer Installed SIM Card
A=Cellular, Factory Installed AT&T SIM Card
V=Cellular, Factory Installed Verizon SIM Card
S=Cellular, Factory Installed Sprint SIM Card

W=Wi-Fi Networking w/ Omni-Directional Antenna
E=Ethernet Networking

*Consult LumenSafe system pages for additional details and compatibility.

LumenSafe Technology

http://www.cooperindustries.com/content/public/en/lighting/connected_systems/lumensafe-integrated-network-security-camera/_990709.ssd.html
TGuzman
Rectangle

TGuzman
Rectangle

TGuzman
Rectangle

TGuzman
Rectangle

TGuzman
Text Box
FINISH AS SELECTED BY ARCHITECT

TGuzman
Rectangle

TGuzman
Text Box
PROVIDE HSS - HOUSESIDE SHIELD



GLEON 
GALLEON LED

1-10 Light Squares

Solid State LED

 
AREA/SITE LUMINAIRE

McGraw-Edison

SPECIFICATION FEATURES

Construction
Extruded aluminum driver 
enclosure thermally isolated from 
Light Squares for optimal thermal 
performance. Heavy-wall, die-
cast aluminum end caps enclose 
housing and die-cast aluminum 
heat sinks. A unique, patent 
pending interlocking housing and 
heat sink provides scalability with 
superior structural rigidity. 3G 
vibration tested and rated. Optional 
tool-less hardware available 
for ease of entry into electrical 
chamber. Housing is IP66 rated.

Optics
Patented, high-efficiency 
injection-molded AccuLED 
Optics technology. Optics are 
precisely designed to shape 
the distribution maximizing 
efficiency and application spacing. 
AccuLED Optics create consistent 
distributions with the scalability 
to meet customized application 
requirements. Offered standard 
in 4000K (+/- 275K) CCT 70 CRI. 
Optional 3000K, 5000K and 6000K 
CCT.

Electrical
LED drivers are mounted to 
removable tray assembly for ease 
of maintenance. 120-277V 50/60Hz, 
347V 60Hz or 480V 60Hz operation. 
480V is compatible for use with 
480V Wye systems only. Standard 
with 0-10V dimming. Shipped 
standard with Eaton proprietary 
circuit module designed to 
withstand 10kV of transient line 
surge. The Galleon LED luminaire 
is suitable for operation in -40°C 
to 40°C ambient environments. 
For applications with ambient 
temperatures exceeding 40°C, 
specify the HA (High Ambient) 
option. Light Squares are IP66 
rated. Greater than 90% lumen 
maintenance expected at 60,000 
hours. Available in standard 1A 
drive current and optional 600mA, 
800mA and 1200mA drive currents 
(nominal).

Mounting
STANDARD ARM MOUNT: 
Extruded aluminum arm includes 
internal bolt guides allowing for 
easy positioning of fixture during 
mounting. When mounting two 
or more luminaires at 90° and 
120° apart, the EA extended arm 
may be required. Refer to the 

arm mounting requirement table. 
Round pole adapter included. For 
wall mounting, specify wall mount 
bracket option. QUICK MOUNT 
ARM: Adapter is bolted directly to 
the pole. Quick mount arm slide 
into place on the adapter and is 
secured via two screws, facilitating 
quick and easy installation. The 
versatile, patent pending, quick 
mount arm accommodates 
multiple drill patterns ranging 
from 1-1/2" to 4-7/8". Removal 
of the door on the quick mount 
arm enables wiring of the fixture 
without having to access the driver 
compartment. A knock-out enables 
round pole mounting.

Finish
Housing finished in super durable 
TGIC polyester powder coat paint, 
2.5 mil nominal thickness for 
superior protection against fade 
and wear. Heat sink is powder 
coated black. Standard housing 
colors include black, bronze, grey, 
white, dark platinum and graphite 
metallic. RAL and custom color 
matches available.

Warranty
Five-year warranty.

TD500020EN
July 23, 2019 2:40 PM

The Galleon™ LED luminaire delivers exceptional performance in a 
highly scalable, low-profile design. Patented, high-efficiency AccuLED 
Optics™ system provides uniform and energy conscious illumination to 
walkways, parking lots, roadways, building areas and security lighting 
applications. IP66 rated and UL/cUL Listed for wet locations.

DESCRIPTION

*www.designlights.org

S

YS
TEMS

C

E RT I F I E

D

C E R T I F I C A T I O N  D A T A
3G Vibration Rated
DesignLights Consortium® Qualified*
IP66 Rated
ISO 9001
LM79 / LM80 Compliant
UL/cUL Wet Location Listed

E N E R G Y  D A T A
Electronic LED Driver
>0.9 Power Factor
<20% Total Harmonic Distortion
120V-277V 50/60Hz
347V, 480V 60Hz
-40°C Min. Temperature
40°C Max. Temperature
50°C Max. Temperature (HA Option)

Catalog # Type 

Date 

Project 

Comments 

Prepared by 

TY P E  " N "
3/4" [19mm]

Diameter
Hole

(2) 9/16" [14mm]
Diameter

Holes

1-3/4"
[44mm]

7/8" [22mm]

2"
[51mm]

DRILLING PATTERN

"A"

3-15/16" 
[100mm]

21-3/4" [553mm] "B"

DIMENSIONS

DIMENSION DATA

Number of 
Light Squares

"A"  
Width

"B"  
Standard 

Arm Length

"B"  
Optional 

Arm Length 1

Weight 
with Arm 

(lbs.)

EPA  
with Arm 2 

(Sq. Ft.)

1-4 15-1/2" 
(394mm)

7"  
(178mm)

10"  
(254mm)

33  
(15.0 kgs.) 0.96

5-6 21-5/8" 
(549mm)

7"  
(178mm)

10"  
(254mm)

44  
(20.0 kgs.) 1.00

7-8 27-5/8" 
(702mm)

7"  
(178mm)

13"  
(330mm)

54  
(24.5 kgs.) 1.07

9-10 33-3/4" 
(857mm)

7"  
(178mm)

16"  
(406mm)

63  
(28.6 kgs.) 1.12

NOTES: 1. Optional arm length to be used when mounting two fixtures at 90° on a single pole. 2. EPA         
calculated with optional arm length.

LumenSafe Technology

WaveLinx

http://www.cooperindustries.com/content/public/en/lighting/connected_systems/lumensafe-integrated-network-security-camera/_990709.html
TGuzman
Text Box
OVERALL MOUNTING HEIGHT 16'-0" A.F.G.
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2 @ 180° Triple1

4 @ 90°

2 @ 90° Triple2 2 @ 120°

NOTES: 1 Round poles are 3 @ 120°. Square poles are 3 @ 90°. 2 Round poles are 3 @ 90°.

"A"

QM Quick Mount Arm (Standard) QMEA Quick Mount Arm (Extended)

21-3/4" [553mm]21-3/4" [553mm]
10-5/8"

[269mm]
16-9/16" 
[421mm]

3-15/16"
[100mm]

ARM MOUNTING REQUIREMENTS

8-1/8" [206mm]

1-13/16"
[47mm]

(2) 27/64"
[11mm]

Dia. Hole

3"
[76mm]

3-13/16"
[97mm]

3-13/64"
[82mm]

MAST ARM MOUNT

4-15/16"
[125mm]

3-3/4"
[96mm]

6-15/16"
[177mm]

4"
[102mm]

4-7/8"
[124mm]

1-1/4" [32mm]

9/16"
[15mm]

Dia. Hole

QUICK MOUNT ARM (INCLUDES FIXTURE ADAPTER)

10-5/32" 
[256mm]

6-3/16" 
[157mm]

21-3/4"
[553mm]

7"
[178mm]

2-7/16"
[61mm]

STANDARD WALL MOUNT

page 2

Configuration 90° Apart 120° Apart

GLEON-AF-01 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-02 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-03 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-04 7" Arm 
(Standard)

7" Arm 
(Standard)

GLEON-AF-05 10" Extended Arm 
(Required)

7" Arm
(Standard)

GLEON-AF-06 10" Extended Arm 
(Required)

7" Arm 
(Standard)

GLEON-AF-07 13" Extended Arm 
(Required)

13" Extended Arm 
(Required)

GLEON-AF-08 13" Extended Arm 
(Required)

13" Extended Arm 
(Required)

GLEON-AF-09 16" Extended Arm 
(Required)

16" Extended Arm 
(Required)

GLEON-AF-10 16" Extended Arm 
(Required)

16" Extended Arm 
(Required)

GLEON GALLEON LED

QUICK MOUNT ARM DATA

Number of Light Squares 1, 2 "A"  
Width

Weight with QM Arm
(lbs.) 

Weight with QMEA Arm
(lbs.)

EPA 
(Sq. Ft.)

1-4 15-1/2" (394mm) 35 (15.91 kgs.) 38 (17.27 kgs.)

1.115-6 3 21-5/8" (549mm) 46 (20.91 kgs.) 49 (22.27 kgs.)

7-8 27-5/8" (702mm) 56 (25.45 kgs.) N/A

NOTES: 1 QM option available with 1-8 light square configurations. 2 QMEA option available with 1-6 light square configurations. 3 QMEA arm to be used when mounting two fixtures at 90° on a single pole.
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Standard

Street Side

House Side

Street Side

House Side

Street Side

House Side

Optics Rotated Left @ 90° [L90] Optics Rotated Right @ 90° [R90]

OPTIC ORIENTATION

Asymmetric Area Distributions

Symmertric Distributions

T3
(Type III)

SL2
(Type II with Spill Control)

SL3
(Type III with Spill Control)

T4FT
(Type IV Forward Throw)

T4W
(Type IV Wide)

SL4
(Type IV with Spill Control)

Specialized Distributions

Asymmetric Roadway Distributions

AFL
(Automotive Frontline)

SLL
(90° Spill Light Eliminator Left)

SLR
(90° Spill Light Eliminator Right)

T2R
(Type II Roadway)

RW
(Rectangular Wide Type I)

T3R
(Type III Roadway)

5NQ
(Type V Square Narrow)

5MQ
(Type V Square Medium)

5WQ
(Type V Square Wide)

T2
(Type II)

OPTICAL DISTRIBUTIONS

LUMEN MULTIPLIERLUMEN MAINTENANCE

100

0 10 20 30 40 50 60 70 80 90 100
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Hours (Thousands)

Calculated per IESNA TM-21 Data Projected
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Up to 1A, up to  50°C
1.2A, up to  40°C

page 3

Ambient 
Temperature

Lumen Multiplier

0°C 1.02

10°C 1.01

25°C 1.00

40°C 0.99

50°C 0.97

Drive Current Ambient Temperature
TM-21 Lumen 
Maintenance 

(60,000 Hours)

Projected L70 
(Hours)

Up to 1A Up to 50°C > 95% 416,000

1.2A Up to 40°C > 90% 205,000

TGuzman
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NOMINAL POWER LUMENS (1A)

page 5 GLEON GALLEON LED

Number of Light Squares 1 2 3 4 5 6 7 8 9 10

Nominal Power (Watts) 59 113 166 225 279 333 391 445 501 558

Input Current @ 120V (A) 0.51 1.02 1.53 2.03 2.55 3.06 3.56 4.08 4.60 5.07

Input Current @ 208V (A) 0.29 0.56 0.82 1.11 1.37 1.64 1.93 2.19 2.46 2.75

Input Current @ 240V (A) 0.26 0.48 0.71 0.96 1.19 0.41 1.67 1.89 2.12 2.39

Input Current @ 277V (A) 0.23 0.42 0.61 0.83 1.03 1.23 1.45 1.65 1.84 2.09

Input Current @ 347V (A) 0.17 0.32 0.50 0.64 0.82 1.00 1.14 1.32 1.50 1.68

Input Current @ 480V (A) 0.14 0.24 0.37 0.48 0.61 0.75 0.91 0.99 1.12 1.28

Optics

T2

4000K/5000K Lumens  6,256  12,225  18,242  24,104  29,865  35,739  42,265  47,888  53,420  59,144 

3000K Lumens  5,915  11,559  17,248  22,789  28,236  33,790  39,960  45,277  50,506  55,919 

BUG Rating  B1-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G4  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

T2R

4000K/5000K Lumens  6,642  12,979  19,366  25,589  31,705  37,941  44,870  50,840  56,711  62,789 

3000K Lumens  6,280  12,271  18,311  24,193  29,976  35,872  42,423  48,068  53,619  59,365 

BUG Rating  B1-U0-G1  B2-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T3

4000K/5000K Lumens  6,377  12,461  18,593  24,568  30,439  36,426  43,077  48,810  54,447  60,282 

3000K Lumens  6,029  11,781  17,580  23,229  28,781  34,441  40,731  46,150  51,480  56,997 

BUG Rating  B1-U0-G2  B2-U0-G2  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

T3R

4000K/5000K Lumens  6,518  12,739  19,006  25,113  31,116  37,235  44,036  49,895  55,658  61,622 

3000K Lumens  6,029  11,781  17,579  23,229  28,779  34,440  40,729  46,148  51,478  56,995 

BUG Rating  B1-U0-G2  B2-U0-G2  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T4FT

4000K/5000K Lumens  6,414  12,533  18,702  24,710  30,616  36,637  43,328  49,093  54,763  60,631 

3000K Lumens  6,064  11,849  17,681  23,363  28,946  34,638  40,966  46,417  51,776  57,325 

BUG Rating  B1-U0-G2  B2-U0-G3  B2-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

T4W

4000K/5000K Lumens  6,331  12,372  18,459  24,391  30,221  36,163  42,769  48,459  54,056  59,849 

3000K Lumens  5,986  11,697  17,452  23,061  28,572  34,192  40,436  45,817  51,108  56,585 

BUG Rating  B1-U0-G2  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

SL2

4000K/5000K Lumens  6,245  12,205  18,212  24,062  29,813  35,677  42,192  47,807  53,326  59,042 

3000K Lumens  5,904  11,539  17,218  22,750  28,187  33,732  39,891  45,199  50,418  55,822 

BUG Rating  B1-U0-G2  B2-U0-G3  B3-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5  B4-U0-G5 

SL3

4000K/5000K Lumens  6,376  12,460  18,591  24,564  30,436  36,421  43,072  48,803  54,439  60,273 

3000K Lumens  6,028  11,780  17,578  23,224  28,776  34,435  40,723  46,141  51,471  56,986 

BUG Rating  B1-U0-G2  B2-U0-G3  B2-U0-G3  B3-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B4-U0-G5  B4-U0-G5 

SL4

4000K/5000K Lumens  6,058  11,838  17,664  23,340  28,918  34,605  40,924  46,370  51,727  57,269 

3000K Lumens  5,727  11,193  16,701  22,067  27,341  32,718  38,692  43,841  48,906  54,146 

BUG Rating  B1-U0-G2  B1-U0-G3  B2-U0-G4  B2-U0-G4  B2-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5 

5NQ

4000K/5000K Lumens  6,577  12,851  19,176  25,336  31,392  37,566  44,426  50,337  56,151  62,170 

3000K Lumens  6,218  12,151  18,131  23,955  29,680  35,517  42,003  47,592  53,089  58,779 

BUG Rating  B2-U0-G1  B3-U0-G2  B4-U0-G2  B4-U0-G2  B5-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4 

5MQ

4000K/5000K Lumens  6,697  13,088  19,528  25,803  31,970  38,258  45,243  51,264  57,185  63,313 

3000K Lumens  6,332  12,374  18,463  24,395  30,227  36,171  42,776  48,468  54,066  59,861 

BUG Rating  B3-U0-G1  B4-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G4  B5-U0-G5  B5-U0-G5  B5-U0-G5 

5WQ

4000K/5000K Lumens  6,715  13,122  19,580  25,871  32,055  38,360  45,365  51,401  57,337  63,482 

3000K Lumens  6,348  12,406  18,513  24,461  30,307  36,268  42,891  48,599  54,210  60,021 

BUG Rating  B3-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G5  B5-U0-G5  B5-U0-G5  B5-U0-G5 

SLL/SLR

4000K/5000K Lumens  5,604  10,949  16,337  21,586  26,745  32,004  37,850  42,886  47,838  52,965 

3000K Lumens  5,298  10,351  15,446  20,409  25,287  30,258  35,786  40,547  45,229  50,077 

BUG Rating  B1-U0-G2  B1-U0-G3  B2-U0-G3  B2-U0-G4  B3-U0-G4  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5  B3-U0-G5 

RW

4000K/5000K Lumens  6,517  12,735  19,002  25,107  31,109  37,227  44,025  49,883  55,644  61,607 

3000K Lumens  6,162  12,040  17,965  23,738  29,413  35,197  41,623  47,163  52,609  58,247 

BUG Rating  B3-U0-G1  B3-U0-G2  B4-U0-G2  B4-U0-G2  B5-U0-G3  B5-U0-G3  B5-U0-G3  B5-U0-G4  B5-U0-G4  B5-U0-G4 

AFL

4000K/5000K Lumens  6,541  12,781  19,072  25,199  31,221  37,362  44,185  50,065  55,846  61,831 

3000K Lumens  6,184  12,084  18,032  23,825  29,519  35,325  41,775  47,334  52,801  58,459 

BUG Rating  B1-U0-G1  B2-U0-G2  B2-U0-G2  B3-U0-G2  B3-U0-G3  B3-U0-G3  B3-U0-G3  B3-U0-G3  B4-U0-G4  B4-U0-G4 

* Nominal data for 70 CRI.
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0-10V (DIM)
This fixture is offered standard with 0-10V dimming driver(s). The DIM option provides 0-10V dimming wire leads for use with a lighting control  panel or other control method.

Photocontrol (P, R and PER7)
Optional button-type photocontrol (P) and photocontrol receptacles (R and PER7) provide a flexible solution to enable “dusk-to-dawn” lighting by  sensing light levels. Advanced  
control systems compatible with NEMA 7-pin standards can be utilized with the PER7 receptacle.

After Hours Dim (AHD)
This feature allows photocontrol-enabled luminaires to achieve additional energy savings by dimming during scheduled portions of the night.  The dimming profile will automatically 
take effect after a “dusk-to-dawn” period has been calculated from the photocontrol input. Specify the  desired dimming profile for a simple, factory-shipped dimming solution  
requiring no external control wiring. Reference the After Hours Dim  supplemental guide for additional information.

Dimming Occupancy Sensor (MS/DIM-LXX, MS/X-LXX and MS-LXX)
These sensors are factory installed in the luminaire housing. When the MS/DIM-LXX sensor option is selected, the occupancy sensor is connected  to a dimming driver and the entire 
luminaire dims when there is no activity detected. When activity is detected, the luminaire returns to full light  output. The MS/DIM sensor is factory preset to dim down to  
approximately 50 percent power with a time delay of five minutes. The MS-LXX sensor  is factory preset to turn the luminaire off after five minutes of no activity. The MS/X-LXX is also 
preset for five minutes and only controls the  specified number of light engines to maintain steady output from the remaining light engines.

These occupancy sensors includes an integral photocell that can be activated with the FSIR-100 accessory for “dusk-to-dawn” control or daylight  harvesting - the factory preset is OFF. 
The FSIR-100 is a wireless tool utilized for changing the dimming level, time delay, sensitivity and other  parameters. A variety of sensor lens are available to optimize the coverage. 
pattern for mounting heights from 8’-40’.

LumaWatt Pro Wireless Control and Monitoring System (LWR-LW and LWR-LN)
The Eaton’s LumaWatt Pro powered by Enlighted is a connected lighting solution that combines a broad selection of energy-efficient LED luminaires with a powerful integrated  
wireless sensor system. The sensor controls the lighting system in compliance with the latest energy codes and collects valuable data about building performance and use.  
Software applications turn the granular data into information through energy dashboards and specialized apps that make it simple and help optimize the use of building resources, 
beyond lighting.

WaveLinx Wireless Outdoor Lighting Control Module (WOLC-7P-10A)
The 7-pin wireless outdoor lighting control module enables WaveLinx to control outdoor area, site and flood lighting. WaveLinx controls  outdoor lighting using schedules to provide 
ON, OFF and dimming controls based on astronomic or time schedules based on a 7 day week.

LumenSafe Integrated Network Security Camera (LD)
Eaton brings ease of camera deployment to a whole new level. No additional wiring is needed beyond providing line power to the luminaire. A variety of networking options allows  
security integrators to design the optimal solution for active surveillance. As the ideal solution to meet the needs for active surveillance, the LumenSafe integrated network camera is a 
streamlined, outdoor-ready fixed dome that provides HDTV 1080p video. This IP camera is optimally designed for deployment in the video management system or security software platform 
of choice. 

For mounting heights up to 20' (-L20)
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Sample Number: GLEON-AF-04-LED-E1-T3-GM-QM

Product  
Family 1, 2 Light Engine

Number  
of Light  
Squares 3

Lamp Type Voltage Distribution Color Mounting

GLEON=Galleon AF= 1A Drive Current 01= 1
02= 2
03= 3
04= 4
05= 5 4

06= 6
07= 7 5

08= 8 5

09= 9 6

10= 10 6

LED= Solid State Light 
Emitting Diodes

E1=120-277V
347=347V 7

480=480V 7, 8

T2=Type II
T2R=Type II Roadway
T3=Type III
T3R=Type III Roadway
T4FT=Type IV Forward Throw
T4W=Type IV Wide
5NQ=Type V Narrow
5MQ=Type V Square Medium
5WQ=Type V Square Wide
SL2=Type II w/Spill Control
SL3=Type III w/Spill  Control
SL4=Type IV w/Spill Control
SLL=90° Spill Light Eliminator Left
SLR=90° Spill Light Eliminator Right 
RW=Rectangular Wide Type I
AFL=Automotive Frontline 

AP=Grey
BZ=Bronze
BK=Black
DP=Dark Platinum
GM=Graphite Metallic
WH=White

[Blank]= Arm for Round or 
               Square Pole
EA=Extended  Arm 9

MA= Mast Arm Adapter 10

WM=Wall Mount
QM= Quick Mount Arm 
          (Standard Length) 11

QMEA= Quick Mount Arm 
             (Extended Length) 12

Options (Add as Suffix) Accessories (Order Separately)

7027=70 CRI 2700K 13

7030=70 CRI 3000K 13

8030=80 CRI 3000K 13 
7050=70 CRI 5000K 13 
7060=70 CRI 6000K 13

600= Drive Current Set to Nominal 600mA 15

800= Drive Current Set to Nominal 800mA 15

1200= Drive Current Set to Nominal 1200mA 15, 16

F= Single Fuse (120, 277 or 347V. Specify Voltage)
FF=Double Fuse (208, 240 or 480V. Specify Voltage)
2L=Two Circuits 17, 18

DIM=External 0-10V Dimming Leads 19, 20

AHD145=After Hours Dim, 5 Hours 22

AHD245=After Hours Dim, 6 Hours 22

AHD255=After Hours Dim, 7 Hours 22

AHD355=After Hours Dim, 8 Hours 22

HA=50°C High Ambient 23

L90=Optics Rotated 90° Left
R90=Optics Rotated 90° Right
MT=Installed Mesh Top
TH=Tool-less Door Hardware
HSS=Installed House Side Shield 28

CE=CE Marking 29

LCF=Light Square Trim Painted to Match Housing 27

P=Button Type Photocontrol (120, 208, 240 or 277V. Must Specify Voltage) 21

PER7=NEMA 7-PIN Photocontrol Receptacle 21

R= NEMA Photocontrol Receptacle 21

MS-L20=Motion Sensor for ON/OFF Operation, 9' - 20' Mounting Height 24 

MS-L40W=Motion Sensor for ON/OFF Operation, 21' - 40' Mounting Height 24

MS/DIM-L08= Motion Sensor for Dimming Operation, Maximum 8' Mounting Height 24

MS/DIM-L20=  Motion Sensor for Dimming Operation, 9' - 20' Mounting Height 24 

MS/DIM-L40W=Motion Sensor for Dimming Operation, 21' - 40' Mounting Height 24

MS/X-L08=Bi-Level Motion Sensor, Maximum 8' Mounting Height 24, 25

MS/X-L20=Bi-Level Motion Sensor, 9' - 20' Mounting Height 24, 25

MS/X-L40W=Bi-Level Motion Sensor, 21' - 40' Mounting Height 24, 25

MS-L08=Motion Sensor for ON/OFF Operation, Maximum 8' Mounting Height 24

LWR-LW=LumaWatt Pro Wireless Sensor, Wide Lens for 8' - 16' Mounting Height 26

LWR-LN=LumaWatt Pro Wireless Sensor, Narrow Lens for 16' - 40' Mounting Height 26

ZW =WaveLinx-enabled 4-PIN Twistlock Receptacle 19, 33

ZW-SWPD4WH=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, White  19, 33

ZW-SWPD4BZ=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, Bronze 19, 33

ZW-SWPD5WH=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, White  19, 33

ZW-SWPD5BZ=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, Bronze 19, 33

OA/RA1016=NEMA Photocontrol Multi-Tap - 105-285V
OA/RA1027=NEMA Photocontrol - 480V
OA/RA1201=NEMA Photocontrol - 347V
OA/RA1013=Photocontrol Shorting Cap
OA/RA1014=120V Photocontrol
MA1252=10kV Surge Module Replacement
MA1036-XX=Single Tenon Adapter for 2-3/8" O.D. Tenon
MA1037-XX=2@180° Tenon Adapter for 2-3/8" O.D. Tenon
MA1197-XX=3@120° Tenon Adapter for 2-3/8" O.D. Tenon
MA1188-XX=4@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1189-XX=2@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1190-XX=3@90° Tenon Adapter for 2-3/8" O.D. Tenon
MA1191-XX=2@120° Tenon Adapter for 2-3/8" O.D. Tenon
MA1038-XX=Single Tenon Adapter for 3-1/2" O.D. Tenon
MA1039-XX=2@180° Tenon Adapter for 3-1/2" O.D. Tenon
MA1192-XX=3@120° Tenon Adapter for 3-1/2" O.D. Tenon
MA1193-XX=4@90° Tenon Adapter for 3-1/2" O.D. Tenon
MA1194-XX=2@90° Tenon Adapter for 3-1/2" O.D. Tenon
MA1195-XX=3@90° Tenon Adapter for 3-1/2" O.D. Tenon
FSIR-100=Wireless Configuration Tool for Occupancy Sensor 24

GLEON-MT1=Field Installed Mesh Top for 1-4 Light Squares
GLEON-MT2=Field Installed Mesh Top for 5-6 Light Squares
GLEON-MT3=Field Installed Mesh Top  for 7-8 Light Squares
GLEON-MT4=Field Installed Mesh Top for 9-10 Light Squares
GLEON-QM=Quick Mount Arm Kit 11

GLEON-QMEA=Quick Mount Extended Arm Kit 12 
LS/HSS=Field Installed House Side Shield 28, 30

WOLC-7P-10A=WaveLinx Outdoor Control Module 19, 31

SWPD4-WH=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height,  White 19, 33, 34

SWPD4-BZ=Wavelinx Wireless Sensor, 7’ – 15’ Mounting Height, Bronze 19, 33, 34

SWPD5-WH=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, White 19, 33, 34

SWPD5-BZ=Wavelinx Wireless Sensor, 15’ – 40’ Mounting Height, Bronze 19, 33, 34

NOTES: 
1 Customer is responsible for engineering analysis to confirm pole and fixture compatibility for all applications. Refer to our white paper WP513001EN for additional support information. 2 DesignLights Consortium® 
Qualified. Refer to www.designlights.org Qualified Products List under Family Models for details. 3 Standard 4000K CCT and minimum 70 CRI. 4 Not compatible with MS/4-LXX or MS/1-LXX sensors. 5 Not compatible 
with extended quick mount arm (QMEA). 6 Not compatible with standard quick mount arm (QM) or extended quick mount arm (QMEA). 7 Requires the use of an internal step down transformer when combined with 
sensor options. Not available with sensor at 1200mA. Not available in combination with the HA high ambient and sensor options at 1A. 8 Only for use with 480V Wye systems. Per NEC, not for use with ungrounded 
systems, impedance grounded systems or corner grounded systems (commonly known as Three Phase Three Wire Delta, Three Phase High Leg Delta and Three Phase Corner Grounded Delta systems). 9 May be 
required when two or more luminaires are oriented on a 90° or 120° drilling pattern. Refer to arm mounting requirement table. 10 Factory installed. 11 Maximum 8 light squares. 12 Maximum 6 light squares. 
13 Extended lead times apply. Use dedicated IES files for 2700K, 3000K, 5000K and 6000K when performing layouts. 14 Reserved 15 1 Amp standard. Use dedicated IES files for 600mA, 800mA and 1200mA when 
performing layouts. 16 Not available with HA option. 17 2L is not available with MS, MS/X or MS/DIM at 347V or 480V. 2L in AF-02 through AF-04 requires a larger housing, normally used for AF-05 or AF-06. Extended 
arm option may be required when mounting two or more fixtures per pole at 90° or 120°. Refer to arm mounting requirement table. 18 Not available with LumaWatt Pro wireless sensors. 19 Cannot be used with other 
control options. 20 Low voltage control lead brought out 18" outside fixture. 21 Not available if any “MS” sensor is selected. Motion sensor has an integral photocell. 22 Requires the use of P photocontrol or the PER7 
or R photocontrol receptacle with photocontrol accessory. See After Hours Dim supplemental guide for additional information. 23 50°C lumen maintenance data applies to 600mA, 800mA and 1A drive currents. 24 The 
FSIR-100 configuration tool is required to adjust parameters including high and low modes, sensitivity, time delay, cutoff and more. Consult your lighting representative at Eaton for more information. 25 Replace X with 
number of Light Squares operating in low output mode. 26 LumaWatt Pro wireless sensors are factory installed only requiring network components LWP-EM-1, LWP-GW-1 and LWP-PoE8 in appropriate quantities. See 
www.eaton.com/lighting for LumaWatt Pro application information. 27 Not available with house side shield (HSS). 28 Only for use with SL2, SL3, SL4 and AFL distributions. The Light Square trim plate is painted black 
when the HSS option is selected. 29 CE is not available with the LWR, MS, MS/X, MS/DIM, P, R or PER7 options. Available in 120-277V only. 30 One required for each Light Square. 31 Requires PER7. 32 Reserved. 33 WAC 
Gateway required to enable field-configurability: Order WAC-PoE and WPOE-120 (10V to PoE injector) power supply if needed. 34 Requires ZW. 35 Reserved.

LumenSafe Integrated Network Security Camera Technology Options (Add as Suffix)

Product Family Camera Type Data Backhaul

L=LumenSafe Technology* D=Dome Camera, Standard
H=Dome Camera, Hi-Res
Z=Dome Camera, Remote PTZ

C=Cellular, Customer Installed SIM Card
A=Cellular, Factory Installed AT&T SIM Card
V=Cellular, Factory Installed Verizon SIM Card
S=Cellular, Factory Installed Sprint SIM Card

W=Wi-Fi Networking w/ Omni-Directional Antenna
E=Ethernet Networking

*Consult LumenSafe system pages for additional details and compatibility.

LumenSafe Technology

http://www.cooperindustries.com/content/public/en/lighting/connected_systems/lumensafe-integrated-network-security-camera/_990709.ssd.html
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Special Land Use Permit Application
Planning Division

Form will not be processed until it is completely filled out.

1. Applicant
Name: Layery Michigan Dealership Properties No. 1,LLC
Address: 440 Lake Park

Birminsham, MI 48009
Phone Number: (248) 645-5930
Fax Number: (248) 540-1260
Email address: fredlavery@USAutoGroup.com

3. Applicant's Attorney/Contact Person
Name: Richard D. Rattner. Esq .
Address: 380 N. Old Woodward Avenue. Suite 300

Birmingham, MI 48009
Phone Number: (248)642-0333

Fax Number: (248) 642-0856
Email address: rdr@wwrplaw.com

5. Required Attachments
I. Two (2) paper copies and one (1) digital copy of all

project plans including:
i. A detailed Existing Conditions Plan

including the subject site in its entirety,
including all property lines, buildings,
stnictures, curb cuts, sidewalks, drives,
ramps and all parking on site and on the
street(s) adjacent to the site, and must show
the same detail for all adjacent properties
within 200 ft. of the subject site's propeity
lines;

ii. A detailed and scaled Site Plan depicting
accurately and in detail the proposed
construction, alteration or repair;

iii. A certified Land Survey;
iv. Interior floor plans;

6. Project Information
Address/Location of the property: 907-911 Haynes Avenue
Former Spa Mariana Site
Name of development: Fred Lavei-y Renovation
Sidwell#: 19-36-281-030
Cun-ent Use: Office/Personal Sei-vices
Proposed Use: Accessoi-y Use to Principal Business
Area of Site in Acres: .41 acres
Current zoning: B2/Triangle Overlay MU5-MU7_
Is the property located in the floodplain? No
Name of Historic District Site is located in:
Date of Historic District Commission Approval:
Date of Application for Preliminary Site Plan:
Date of Preliminary Site Plan Approval:

2. Property Owner
Name: Lavery Michigan Dealership Properties No. 1.LLC
Address: 440 Lake Park

Birmingham, MI 48009
Phone Number: (248) 645-5930
Fax Number: f248) 540-1260
Email address: fredlavery@USAutoGroup.com

4. Project Designer/Developer
Name: Luckenbach, Ziegelman, Gardner Architects PLLC
Address: 555 S. Old Woodward, Ste. 2L

Birmingham, MI 48009
Phone Number: (248) 644-0600
Fax Number:
Email address: rziegelman@lzarch.com

v. A Landscape Plan;
vi, A Photometric Plan;
vii. Colored elevation drawings for each building

elevation;
5. Specification sheets for all proposed materials, light fixtures

and mechanical equipment;
6. Samples of all proposed materials;
7. Photographs of existing conditions on the site including all

structures, parking areas, landscaping and adjacent structures;
8. Current aerial photographs of the site and surrounding

properties;
9. Warranty Deed, or Consent of Property Owner if applicant is

not the owner;
10. Any other data requested by the Planning Board, Planning

Department, or other City Departments.

Date of Application for Final Site Plan:
Date of Final Site Plan Approval:
Date of Application for Revised Final Site Plan:
Date of Revised Final Site Plan Approval:
Date of Design Review Board Approval:
Is there a current SLUP in effect for this site? SLUP for 34350
Woodward Ave, previously 835 Haynes
Date of Application for SLUP:_
Date ofSLUP Approval:
Date of Last SLUP Amendment:
Will proposed project require the division of platted lots?

Will proposed project require the combination of platted lots?



7. Details of the Proposed Development (attach separate sheet if necessary)
Applicant proposes to amend the existing SLUP for its dealership property at 34350 Woodward Ave, previously 835 Haynes,
demolish the existing 2-story commercial building on the adjacent parcel at 907 - 911 Haynes, and redevelop it as a contiguous part
of the existing car dealership to be used for parking inventory and electric vehicle infrastructure. This is an accessory _use to
Applicant's principal business operation of the Lavery Porsche Dealership on its parcel.

8.

9.

Buildings and Structures
Number of Buildings on Site: 1
Height of Buildings & # of Stories: 2 stories, 29'

Floor Use and Area (in Square Feet)
Proposed Commercial Structures:
Total basemeiit floor area: N/A
Number of square feet per upper floor:^
Total floor area:

Floor area ratio (total floor area - total land area):

Open space:
Percent of open space:
Proposed Residential Structures:
Total number of units: N/A
Nuinber of one bedroom units:
Number of two bedroom units:

Nuniber of three bedroom units:
Open space:.
Percent of open space:
Proposed Additions:
Total basement floor area, if any, of addition: N/A
Number of floors to be added:

Square footage added per floor:
Total building floor area (including addition):
Floor area ratio (total floor area - total land area):

Open Space:
Percent of open space:_

10. Required and Proposed Setbacks
Required front setback: 5'
Required rear setback:
Required total side setback: 0
Side setback:

11. Required and Proposed Parking
Required number of parking spaces: 25^
Typical angle of parking spaces: See drawings
Typical width of maneuvering lanes: See drawings
Location of parking on site: At side of dealership
Location of parking off site: N/A
Number of light standards in parking area:
Screenwall material:

Use of Buildings: Demolish/surface lot
Height of Rooftop Mechanical Equipment: N/A

Office Space:
Retail Space:
Industrial Space:_
Assembly Space:
Seating Capacity^
Maximum Occupancy Load.

Rental units or condominiums?
Size of one bedroom units:
Size of two bedroom units:
Size of three bedroom units:
Seating Capacity^
Maximum Occupancy Load:_

Use of addition:
Height of addition:^
Office space in addition:
Retail space in addition^
Industrial space in addition:^
Assembly space in addition:
Maximum building occupancy load (including addition):

Proposed front setback: 5'
Proposed rear setback N/A
Proposed total side setback: 0_
Second side setback: 0

Proposed number of parking spaces: 27
Typical size of parking spaces:
Number of spaces <180 sq. ft.:_
Number of handicap spaces: 2

Shared parking agreement? No
Height of light standards in parking area:
Height ofscreenwall: 3'



12. Landscaping
Location of landscape areas: Existing laiidscaping in front_and
to side of dealership building and between 3435Q^/OQdward
Ave., previously 835 Haynes, and 909 Haynes shall remain, as
will some of the trees along S. Elm and Haynes Streets. See
drawings attached.

13. Streets cape
Sidewalk width: Same as existing
Number of benches:
Number of planters:_

2
12 planter bases with trees

Number of existing street trees: 12
Number of proposed street trees: 12 with planter base
Streetscape plan submitted? _Yes

14. Loading
Required number of loading spaces:
Typical angle of loading spaces: Parallel

1

Screenwall material: Wood/metal as existing
Location of loading spaces on site: Where currently located
behind Dealership at 34350 Woodward Ave.

15. Exterior Waste Receptacles
Required number of waste receptacles: 0
Location of waste receptacles: Remains in current location at
34350 Woodward Ave.
Screenwall material: Wood/Metal Gate

16. Mechanical Equipment
Utilities and Transformers:

Number of ground mounted transformers: 1 at 34350
Woodward Ave. and 1 DC transformer battery box at 909
Haynes.

Size of transformers (L'W'H):_See attached drawings
Number of utility easements:_See attached drawings_
Screenwall material :_Wood/metal gate and bushes
Ground Mounted Mechanical Equipment:
Number of ground mounted units: 1 batteiy box__ Size
of ground mounted units (L'W'H): See attaclied drawings
Screenwall material: Bushes

Rooftop Mechanical Equipment:
Number of rooftop units:_None at 907-91 1 Haynes
Type of rooftop units: None at 907-911 Haynes

Screenwall material: Metal siding
Location ofscreenwall: Extension of building facade

Proposed landscape inaterial: New concrete screen wall
along 907 to 911 Haynes consistent in size and materials to
that already existing along 34350 Woodward Ave., previously
835 Haynes, with new and relocated trees along the lot line at
907- 911 Haynes. New landscaping at the NE_and SE
corners of 907-911 Haynes, and along the Lot line of 907;
and 911 Haynes. New trees to be added and relocatedjo
conform to City's tree spacing requirements. See Drawings
attached.

Description of benches or planters: See drawings

Species of existing trees: See drawings

Species of proposed trees: See drawings

Proposed number of loading spaces: 4 angled spaces.

Typical size of_loading spaces: See drawings
Height ofscreenwall: 8' — as existing
Typical time loading spaces are used: 1 hour
Proposed number of waste receptacles :^_for combined lots.
Size of waste receptacles: Same as existing at 34350
Woodward Ave., previously 835 Haynes.

Height ofscreenwall: 8'H

Location of all utilities & easements: See attached drawings

Height ofscreenwall: 8' existing wall

Location of all ground mounted units:See attached drawings

Height ofscreenwall: 48 "H

Location of all rooftop units: No change to existing units on
roofofPorsche building.
Size of rooftop units (L'W'H
Percentage of rooftop covered by mechanical units:
Height of screenwall:
Distance from rooftop units to all screenwalls:

17. Accessory Buildings
Number of accessory buildings:
Location ofaccessoiy buildings:

None

18. Building Lighting
Number of light standards on building: See attached drawings

Size of accessory buildings:_
Height of accessory buildings:_

Type of light standards on building:



Size of light fixtures (L'W'H):
Maximum wattage per fixture:
Light level at each property line:

19. Site Lighting
Number of light fixtures: 5
Size of light fixtures (L.W'H): 21 3/4" x 33 3/4" x 3 15/16"
Maximum wattage per fixture: 558 Watts
Light level at each property line: See photometric

20. Adjacent Properties
Number of properties within 200 ft.:6-see attached Schedule A
Property #1
Number of buildings on site:_
Zoning district:
Use type:,
Square footage of principal building:
Square footage ofaccessoiy buildings:
Number of parking spaces.
Property #2
Number of buildings on site:
Zoning district:
Use type:.
Square footage ofprmcipal buildinrg:_
Square footage ofaccessoiy buildings:
Number of parking spaces:
Property #3
Number of buildings on site:
Zoning district:
Use type:_
Square footage of principal building:.
Square footage ofaccessoiy buildings:
Number of parking spaces:_
Property #4
Number of buildings on site:
Zoning district:
Use type:,
Square footage of principal building:_
Square footage of accessory buildings:_
Number of parking spaces:.
Property #5
Number of buildings on site:
Zoning district;
Use type:
Square footage of principal building:
Square footage of accessory buildings:
Number of parking spaces:_

Height from grade:_
Proposed wattage per fixture;

Type of light fixtures: GLEON GALLEON LED
Height from grade: 16'
Proposed wattage per fixture: I 13 Lum. Watts
Holiday tree lighting receptacles: NA

Property Description:^

North, south, east or west ofpropei-ty?
Propei'ty Description:

North, south, east or west ofpropei-ty?

Property Description:

North, south, east or west of propei-ty?

Property Description:

North, south, east or west of property?

Property Description:

North, south, east or west of property?
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SPECIAL LAND USE PERMIT APPLICATION CHECKLIST - PLANNING DIVISION

Applicant: Lavery Michigan Dealership No. 1, LLC Case #: _ Date:

Address: 440 Lake Park Drive, Birniingham, Ml 48009 Project: 909/9 11 Haynes / Porsche Dealership SLUP

All site plans and elevation drawings prepared for approval shall be prepared in accordance with the following specifications and other
applicable requirements of the City of Birmingham. If more than one page is used, each page shall be numbered sequentially. All
plans must be legible and of sufficient quality to provide for quality reproduction or recording. Plans must be no larger than 24" x
36", and must be folded and stapled together. The address of the site must be clearly noted on all plans and supporting documentation.

Site Plan for Special Land Use Permit
A full Site Plan detailing the proposed changes for which approval is requested shall be drawn at a scale no smaller than
1" = 100' (unless the drawing will not fit on one 24" X 36" sheet) and shall include:

X 1. Name and address of applicant and proof of ownership;

X 2. Name of Development (if applicable);

X 3. Address of site and legal description of the real estate;

X 4. Name and address of the lajid surveyor;

X 5. Legend and notes, including a graphic scale, north point, and date;

X 6. A separate location map;

X 7. A map showing the boundary lines of adjacent land and the existing zoning of the area proposed to be
developed as well as the adjacent land;

X 8. Aerial photographs of the subject site and surrounding properties;

X 9. A detailed and scaled Site Plan depicting accurately and in detail the proposed construction, alteration or
repair;

X 10. A detailed Existing Conditions Plan including the subject site in its entirety, including all property lines,
buildings, structures, curb cuts, sidewalks, drives, ramps and all parking on site and on the street(s)
adjacent to the site, and must show the same detail for all adjacent properties within 200 ft. of the subject
site's property lines;

N/A 11. Interior floor plans;

X 12. A chart indicating the dates of any previous approvals by the Planning Board, Board of Zoning Appeals,
Design Review Board, or the Historic District Commission ("HDC");



X 13. Existing and proposed layout of streets, open space and other basic elements of the plan;

N/A 14. Existing and proposed utilities and easements and their purpose;

X 15. Location of natural streams, regulated drains, 100-year flood plains, floodway, water courses, marshes,
wooded areas, isolated preserve-able trees, wetlands, historic features, existing structures, dry wells, utility
lines, fire hydrants and any other significant feature(s) that may influence the design of the development;

X 16. General description, location, and types of structures on site;

X 17. Location of sidewalks, curb cuts, and parking lots on subject site and all sites within 200 ft. of the property
line;

X 18. Details of existing or proposed lighting, signage and other pertinent development features;

X 19. Elevation drawings showing proposed design;

X 20. Screening to be utilized in concealing any exposed mechanical or electrical equipment and all trash
receptacle areas;

X 21. Location of all exterior lighting fixtures;

X 22. A Photometric Plan depicting proposed illuminance levels at all property lines;

X 23. A Landscape Plan showing all existing and proposed planting and screening materials, including the
nuniber, size, and type ofplantings proposed and the method of irrigation; and

X 24. Any other information requested in writing by the Planning Division, the Planning Board, or the Building
Official deemed iniportant to the development.

Elevation Drawings

Complete elevation drawings detailing the proposed changes for which approval is requested shall be drawn at a scale no
smaller than 1" = 100' (unless the drawing will not fit on one 24" X 36" sheet) and shall include:

X 25. Color elevation drawings showing the proposed design for each facade of the building;

X 26. List of all materials to be used for the building, marked on the elevation drawings;

X 27, Elevation drawings of all screenwalls to be utilized in concealing any exposed mechanical or electrical
equipment, trash receptacle areas and parking areas;

X 28. Details of existing or proposed lighting, signage and other pertinent development features;

N/A 29. A list of any requested design changes;

N/A 30. Itemized list and specification sheets of all materials, light fixtures and inechanical equiptment to be used,
including exact size specifications, color, style, and the name of the manufacturer;

X 31. Location of all exterior lighting fixtures, exact size specifications, color, style and the name of the
manufacturer of all fixtures, and a photometric analysis of all exterior lighting fixtures showing light levels
to all property lines; and

X 32. Any other information requested in writing by the Planning Division, the Planning Board, or the Building
Official deemed important to the development.



The undersigned states the above inforniation is true and correct, and understands that it is the
responsibility of the applicant to advise the Planning Division and / or Building Division of any additional
changes made to an approved site plan. The undersigned further states that they have reviewed the
procedures and guidelines for Site Plan Review in Birmingham, and have complied with same. The
undersigned will be in attendance at the Planning Board meeting when this application wilt be discussed.

Signature ofOwne^^/^fU-'w^? u ^,
}('f LA^A^^ \f

T^~
Date: /; I 2SI IJR

Print Name: Frederick A. Lavery', Jr., Authorized Representative

Signature of Applicant: (^^.^.7J&. ^i^ (? Ji-l-)^.^^J Date: 'l rz- r] /
Print Name: Frederick A. Lavery, Jr. l-^q-t'hAi^e.d K^|y<'v£0^i'<'<>"
Signature of Architect: ^ _ _ Date:

Print Name:

Application #;

Office Use Only

Date Received: Fee:

Date of Approval: Date of Denial: Accepted by:



Die tindcrsigned siiites file above inronnation is true niid corrf.et, and understanrts tliai it is (he
responsibility ofttie iipplicant to advi-sf the PIainning Division and / or Biiilding Division ofaiiy sidditional
chsinges iiiatie to nil approved site plan. The undcrsigited fuflhcr states (Iiaf (licy have reviewed the
precedures and guidetines for Site Pirn Itcview in BifniingIiDin, itiid hiive coinplicd widi same. rhe
uiidorsigiied will he in nttendancc at tiic Plnnriiiig Boiti'd meedng n'hcn thi;i sippiicatioii will be (lisciis.'icd.

Signiiturt' of Owner:

Print Name: Frederick- A. Lavery, ,tr., Autlionzect :Reoresctl(a(ive

Signature of Applicant:

Date:

D-Aie:

; •• -Pri nt N am e : I-'i-ederick A, Lsiven-. Jr.

. ofArchitm<^bvc--l-i'-^t^<=awtoe-Signs ttire ofArchitEtft-

Print Name: "-Jo*^4 4-^-. •^A^Cf^Sr^3-.-^
Date: l^.^.^t^

Offiw Use Only

Applicatioii #; ____'pw.e Received: . Fee;

Ditle of Approval: _Date ofDfiiial; _Acceptfd by: J
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Notice Signs - Rental Application
Community Development

1. Applicant
Name: Lavery Michigan Dealership No. 1. LLC
Address: 440 Lake Park

Property Owner
Name: Same
Address:

Bu-iTiingham, MI 48009
Phone Number: c/o Richard D. Rattner, Esq.
Fax Number: __(248) 612-0333
Email address: rdr@wwrplaw.com

Phone Number:
Fax Number:
Email address:

2. Project Information
Address/Location of Property: 907-911 Haynes
Name of Development: Lavery Porsche Dealership
Area in Acres:

Name of Historic District site is in, if any: None
Current Use: Office/parking
Current Zoning: B2/Triaiigle Overlay MU5-MU7

3. Date of Board Review
Board of Building Trades Appeals:
City Commission:
Historic District Commission:
Planning Board:

Board of Zoning Appeals;
Design Review Board:
Housing Board of Appeals:

The undersigned states the above information is true and correct, and understands that it is the
responsibility of the applicant to post the Notice Sign(s) at least 15 days prior to the date on which the
project will be reviewed by the appropriate board or commission, and to ensure that the Notice Sign(s)
remains posted during the entire 15 day mandatory posting period. The undersigned further agrees to
pay a rental fee and security deposit for the Notice Sign(s), and to remove all such signs on the day
immediately following the date of the hearing at which the project was reviewed. The security deposit
will be refunded when the Notice Sign(s) are returned undamaged to the Community Development
Department. Failure to return the Notice Sign(s) and/or damage to the Notice Sign(s) will result in
forfeiture of the security deposit.

Signature of Applicant: ^r^A&^P C\\-^n^>€.y^-^<\.. Date: '^\ \^ \ ]°[
v~ ~ "-'' a^ ^^1

Application #:
Office Use Only

Date Received: Fee:

Date of Approval: Date of Denial: Reviewed by:
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December 2, 2019

Williams Williams Rattner & Plunkett, P.C.
Attorneys and Counselors
380 NorthOldWoodward Avenue

Suite 300
Birmingham,Michigan 48009

Tel:(248)642-0333
Fax:(248)642-0856

Richard D. Rattner

rdrfBwwrplaw.com

Planning Board
City of Birmingham
151 Martin Street
Birmingham, MI 48009

Re: Amendment to Special Land Use Permit - Lavery Porsche, 34350 Woodward Ave.
(formerly 835 Haynes) and 907-911 Haynes, Birmingham, MI 48009 ("Applicant")

Dear IVtembers of the Planning Board:

Please accept this letter as the Applicant's request to amend its Special Land Use Permit
for 34350 Woodward Avenue to include the property located at 907-911 Haynes. The 34350
Woodward parcel is ciu'rentiy zoned B-2 General Business and is in the MU-7 zone of the
Triangle Overlay District. The 907-91 1 Haynes property also is zoned B-2 General Business and
is in the MU-5 zone of the Triangle Overlay. Auto show rooms and sales agencies are permitted
uses in the MU-5 and MU-7 zones of the Triangle Overlay pursuant to a Special Land Use
Pennit.

Backeround

In 2016, the Planning Board and City Commission approved a temporary expansion of
the existing SLUP for the dealership property at 34350 Woodward Avenue to include the
property at 907-911 Haynes Street. This expansion allowed the existing Bardha salon building to
be used as dealership offices during completion of renovations of the neighboring Audi
dealership at 34602 Woodward. While the Applicant desired a permanent expansion in 2016, the
Applicant had not finalized a site plan design to incorporate the 34350 Woodward Avenue and
the Haynes Street parcels into one unified property. With a finalized site plan design, the
Applicant now desires to move forward with an expansion of the SLUP and, concurrently with
this request, has applied to combine the 34350 Woodward and the 907-911 Haynes Street lots
into one parcel with one seamless design.

Under the temporary SLUP, the 907-911 Haynes property could be used as offices for the
car dealership while Spa Mariana remained on the second floor. The Applicant proposes to
modify the site plan of Woodward Avenue Porsche dealership and Haynes Street parcels after
demolition of the existing building at 907-911 Haynes, pursuant to the enclosed site plan in order
to accommodate changes to the dealership's business. The site plan will not change the use of the
property from an auto sales agency, but it will allow for a change in the type of vehicles offered
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for sale at the dealership. By 2025, under United States and European Union regulations, Porsche
must have an all-electric (full electric and hybrid) fleet of vehicles. Porsche is mandated to
significantly reduce its use of internal combustion engines by 2025. The result is that an electric
and hybrid vehicle fleet is being sold by the Porsche dealership at 34350 Woodward. This new
fleet of electrified cars requires new electric vehicle infrastructure. Four parking spaces at 34350
Woodward will be converted for electric vehicle charging stations and will no longer be
available for customer and inventory parking. All four of the charging stations will be available
for public use — two AC stations and two DC charging stations will be open to the public. (See
the enclosed articles regarding the need for investment in electric vehicle charging
infrastructure.) Also included in the site plan design is relocation of customer parking from
34350 Woodward to 907-911 Haynes to accommodate the charging stations and new car
parking, plus an. extension of the screening wall along Haynes, an update to the Haynes
streetscape that is compliant with the Triangle Overlay standards, and the addition of green areas,
trees and shrubbery. Further, since the SLUP for the Porsche dealership was issued in 2010, the
dealership has been and continues to be a thriving Birmingham business with an overall sales
growth rate of approximately 20%, The sales growth has an associated increase in inventory
volume.

Triangle District Plan

A review of the Applicant's request to expand the SLUP must include a discussion of the
Triangle District Urban Design Plan, adopted by the City in 2007 ("Triangle Plan"). The
Triangle Plan is an urban design for a vibrant, mixed-use neighborhood with homes, shops,
restaurants, offices and a public plaza. Central to the Triangle Plain is the creation of Wortli
Plaza at Worth Street and Haynes, directly across from 907-909 Haynes. Worth Plaza would be
created by an extension of Worth Street through the Walgreen's parking lot and continuing
through the 907-911 Haynes parcel, dead-ending at Bowers. Worth Plaza, according to the
Triangle Plan, is the focal point for development of the Trimgle District. Unfortunately, other
than the vision of Worth Plaza set forth in the Triangle Plan, Worth Plaza has not been built and
Worth Street has not been extended through the 907-911 Haynes parcel. The Applicant
understands that the City has no plans to build Worth Plaza, nor extend Worth Street to Bowers
at any time soon.

The Triangle Plan also calls for a more efficient means of accommodating parking, with a
managed parking system using a combination ofon-street parking and structures, with limited
surface parking. "Construction of a parking structure is an imperative element of the plan and
should be implemented during the first phase." Triangle Plan, p. 20. Once a managed parking
system is in place, the Triangle Plan anticipates new development ofmixed-use buildings in the
place of areas now used for surface parking. In fact, the Triangle Plan includes the development
ofamixed-use building to cover the entire block consisting partly of the subject property at

1346710
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34350 Woodward and 907-911 Haynes. See Triangle Plan, p. 31. Today, however, after more
than a decade since the Triangle Overlay District was created, there is no managed parking
system for the Triangle District. A parking garage has not been built in the Triangle District to
alleviate the need for surface parking, nor does it appear there are any plans for a parking
structure and implementation of a managed parking system. Although these improvements would
facilitate the redevelopment of those surface parking areas for the envisioned, large, mixed-use
buildings, the simple facts are that nothing has been done to permit the Triangle Plan to come to
fruition.

The Applicant's proposed site plan in no way forecloses the installation of Worth Plaza
and the extension of Worth Street once the managed parking system is implemented or any other
envisioned improvement in the Triangle Plan. The use of the 907-91 1 Haynes site for the
Porsche dealership electric car infrastructure and parking is an appropriate place-holder until the
time comes when a future parking deck and managed parking system becomes a reality, Worth
Plaza is built, and the entire block between the extended Worth Street and Woodward is
redeveloped into a mixed-use building. It is not possible to support an MU-5 or MU-7 building
on the subject property simply because without parking capacity, such as a structure, the use is
not supported by the City's parking infrastructure. Further, if a building were to be newly
developed on the subject property (907-911 Haynes), there is no practical way the vision of a
Worth Plaza can be accomplished without a very costly condeinnation ofamulti-story building.
What the petitioner requests in this Application is that 907-911 Haynes be continued as a surface
use. In this way, the land is open to future use for development in accordance with the Triangle
Plan.

Compliance with Current Zoning

The Applicant's proposed site plan for an expansion of the existing SLUP is consistent
with the vision of the Triangle Plaii. The requested SLUP does not foreclose the future
development of Worth Plaza, or the extension of Worth Street, or the construction of a large
mixed-use building over the entire block, once the Triangle Plan is further implemented to
include a managed parking system. Further, the Ordinance standards for approval of the
expaiision of the SLUP as set forth below are satisfied. The proposed site plan incorporating 907-
911 Haynes into the rest of the dealership property will provide a new coherence to the entire
property to create a permitted ancillary use for the subject property and redevelop the streetscape
along Haynes while awaiting future development. In addition, the streetscape will be improved
to comply with the requirements of the Triangle Overlay District.

The 34350 Woodward parcel is currently zoned B-2 General Business and is in the MU-7
zone of the Triangle Overlay District. The 907-911 Haynes property also is zoned B-2 General
Business and is in the MU-5 zone of the Triangle Overlay. Auto show rooms and sales agencies

1346710
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are permitted uses in the MU-5 and MU-7 zones of the Triangle Overlay pursuant to a Special
Land Use Permit.

The electric car charging stations and parking will be screened in accordance with Article
4, Section 4.53 of the Zoning Ordinance, with a 36-inch masonry screen wall. Four new canopy
trees will be added to the existing trees, plus street lights, a bicycle rack, benches, a trash
receptacle, and new sidewalk materials will be installed to create a streetscape that is compliaiit
with the requirements of the Triangle Overlay Zone. Further landscaping and trees will be added
to a greenbelt area on the inside of the screening wall, plus two additional green areas on the east
and west corners of the 907-91 1 Haynes property, as depicted on the site plan. The total parking
area is 29,000 square feet. The landscape requirement is 5% of the parking area, or 1450 square
feet of landscaping. The Applicant proposes 2575 square feet of landscaped area under the
combined site plan, exceeding the required landscaping for parking lots set forth in Article 4.20
F of the Zoning Ordinance.

The site plan includes the elimination of one driveway entrance on Haynes Street at the
southwest comer of the 907-911 Haynes parcel and leaves the other access points to the
dealership unchanged. With the elimination of a driveway, the streetscape along Haynes will be
improved with public electric car charging stations, new trees, benches, trash receptacle and a
green area adjacent to the screening wall. The screened loading area directly to the east of the
dealership building will remain unchanged.

Under the 2016 temporary expansion of the SLUP, some of the 33 off-street parking
spaces located on the 907-91 1 Haynes property were used for parking demonstration vehicles
and for office tenant parking, See Minutes of the April 27, 2016 Planning Board Meeting. Under
the proposed site plan for the combined lots, 907-911 Haynes will continue to be used for
dealership vehicle parking and additional customer parking due to the loss of customer parking at
34350 Woodward for electric charging stations. There are 66 proposed parking spaces on the
combined lots, 43 of which sit on the 907-911 Haynes property (28 standard spaces and 15
compact spaces). There are ten more parking spaces on the 907-911 Haynes property included in
the current proposed site plan compared with those existing under the temporary SLUP. The
proposed site plan surpasses the parkiiig required in the B-2 zone for the 5730 square feet
dealership, which is 23 parking spaces (5730/300= 19.10 spaces, plus three additional spaces for
the three service bays).

In the MU-5 and MU-7 zones, the off-street parking on the combined dealership property
is permitted as accessory to the dealership in accordance with Article 03, section 3.07.

1346710
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The Requirements for Special Land Use Permit Approval
of Article 07, Section 7.21 are Satisfied

The Ordinance at Article 07, section 7.21 provides five standards for approval of a
special land use peimit. Article 07, section 7.21 states:

"The City Commission shall approve a request for a regulated use if it determines that all
of the following standards are met:

1. The use will be compatible with adjacent uses of land, considering the proximity of
dwellings, churches, schools, public structures, and other places of public gatherings.

2. The use will not adversely impact the capabilities of public services and facilities
including sewers, water, schools, transportation, and the ability of the City to supply such
sen'ices.

3. The use will not adversely impact any cultural or historic landinarks.

4. The use in in compliance with all other requirements of the Zoning Ordinance.

5. The use is in compliance with federal, state, and local laws and regulations."

All the above standards are met for the expansion of the existing SLUP to include the
907-911 Haynes pai-cel.

1. The use will be compatible with adjacent uses of land, considering the proximity of
dweUings, chyrches,_schQols,_pubUc stryctu_res, and other places of public gatherings.

The use of the 907-911 Haynes property as an ancillary use for the dealership is
compatible with the adjacent uses of car dealerships, parking lots, office buildings, a bank drive-
thru, a drug store, and an abandoned auto repair shop. With the demolition of the salon building,
ten new parking spaces will be created for the dealership, and the design of the parking area
flows consistently with the existing Porsche dealership. The screen wall will continue east on
Haynes Street from the existing screen wall next to the dealership. The inclusion of 907-911
Haynes in the dealership SLUP will have no impact on residential structures or other gathering
spaces, as none are located within the vicinity.

1346710
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2. The use will not adversely impact the capabilities of public services and facilities
ii-tcludiiigLsewers, water, schools, transportation, and the abilitv_ofthe City to supply such
services.

The proposed expansion of the SLUP will have no material impact on public services and
facilities. A new DC electric transformer and DC battery box will be installed to support the car
charging stations. No other additional utility services will result from the use of the 907-911
Haynes property as an ancillary use of the dealership. The Applicant will be providing a public
service to the community with the installation of electric car charging stations that will be
available for public use. In fact, the current public parking capacity in this part of the Triangle
District could not reasonably support an MU-5 or MU-7 building on this property.

3. The use will not adversely impact any cultural or historic landmarks.

No historical or cultural landmarks are affected by the proposed expansion of the Porsche
dealership SLUP.

4. The use in in compliance with all other requirements of the Zoning Ordinaiice.

As set forth in this letter above, the proposed site plan design complies with the
requirements of the Zoning Ordinance for the MU-5/MU-7 Triangle Overlay District. The site
plan design for electric car charging, infrastructiu-e, and parking is a continuation of the use of
the property as an auto dealership and is accessory to the dealership. Such use of 907-91 1
Haynes for off-street parking is permissible in the MU-5/MU-7 zones.

During the Planning Board's consideration of the 2016 temporary SLUP expansion, some
concern was expressed that the expansion of the SLUP to 907-911 Haynes was not consistent
with the vision of the Triangle District. The Triangle Plan, however, has yet to be implemented.
Phase I of the Triangle Plan calls for an extension of Worth Street through the 907-911 Haynes
parcel to connect it to Bowers Street. In addition, the Triangle Plan calls for a new parking
structure that is "essential to realizing the vision of the Plan." See Triangle Plan, p. 26. There are
no present approvals for the extension of Worth Street, nor is there a pending proposed
development for a new parking garage in the Triangle District. The Applicant's proposed site
plan design does not prohibit the future development of 907-911 Haynes to include the extension
of Worth Street or of a multi-story mixed used building when the Triangle Plan is implemented.
The proposed expansion of the SLUP for use as additional dealership parking and electric car
infrastructure is a fitting placeholder for future Triangle District development.

1346710
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5. The use is in compliance with federal, state, and local laws and regulations.

The use of the property as a Porsche dealership is in full compliance with all federal,
state, and local laws and regulations by which it is governed.

Conclusion

For the reasons outlined above, the Applicant requests the Planning Board recommend
that the City Commission approve the Applicant's proposed site plan for the combined Porsche
dealership property.

Please contact the undersigned for any additional information that may be needed for the
Planning Board to conduct its review.

Very truly yours,

WILLIAMS, WILLIAMS, RATTNER & PLUNKETT, P.C.

,iCk^AsQ t\o^A^A^
Richard D. Rattner

Enclosures

Site Plan Drawings
Electric Vehicle Charging News Articles (Grain's and Shift)
ec: Mr. Fred Lavery

Mr. Robert Ziegelman

1346710
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ji ^ Sî?re y
•Sl II

^ p:§§v

n 0g-^
m w S'I S

o &-S E»-S C?q h^1if i d t«Jg. a

c"
lhbs-S>!i^l ? s.as

I N'
1^ r5

%
C3 03 s, ^

^1 g ^
iS~

^
^

Orq.65 t:
a.£,§-i ^s-e-
l^i h^

iiiSCTC)§m. s-E c;fit e:a. s-s ^ ^s. a.

I&. s. s <s53 s§ CLas w
<t a

if Efm ? ?

88
s

1
v

I
s»3 s

t

0
•<

I-m

h» r^a
w

8
<B

j
It

s

^
®

8
s
0

3

s'

I
s

s
&
s,

s
^
&

w

s
<t»

I
»

^
^

•<

^~



61i!l.!iSi
llilffi^Pl
I-1^1"
&
8
s
•a ^
ff>

cna,

illl!
I i lit
ilil!
I i I

p

S li 11
s'1!^,lliiS
iilii
I III!

g- slliij
ffl

IjJII
Ill It
i?i

3

§•ffillli11^1-1

§ 9.s n &^ ^111§s s
^^ 0 p 0s3 s

ISg. •a
0 s

I'ills, §. 3%
s s.s s

li
!llt
till
ill!
1ii
it?

^ts

p

K"5"n'
d5

nll§i|
llrlli
j I II 11
11 til?
:!'i^^
l§& Is-3'
till!
tiii

;^ g. ? s ~6'

^^ ^•bi
^8 s'^s ^ •i!III?!0
•sas s

&iv 5- Fig. 5
Pl s "§^

.g- to
ff ^ g-^
5-6, tS-

Ss,S11n

K- HiB
§'&s:& §sIII. ws. s 5-&g'^ 5-s-ti gsi?^3. m

Q s §'?
s "

09

w
IB^III
llitlll
jlllljl
Htif
|i ^11.1

s § I
5' iu . ~ S'  

Eg II III.
&|P||i
I III! g-sIIGIIS

s-
.2-11^%

lllllil
§°•'§<'«

B S. ', »

IIPr1;'

g-
a

0 e.I s'^
§ B>

s
»• a

ss 00g&^s. &s, 0s- sg'g).g
s 01& p

I '§
S-ss, g 0.

s-s-
^K^' n

g §^>gI <t•y s ?ie§^R:s

^gg- 0.

|Sj^^ ^
3-|2|&1 a
03

sI §1:1 g§
^^ Si-
8

g-

^
3

3 3

•I!

lie I
l~g-t

liii
jilt
'lill

^
g

?0. w

e ?
sc&

9w

lljg
11 II1111

IJI
Sill

^'."
ill1
TO a §• s-

ills.
lltl

.S.l-g-8
till
Kli^

il

•d1% F3s
-I

H-s,

K'y s
3.&sH' ra

^ 0

S Q &% s
N B'& aq&.

§.s^
s'a.

soyi

II >
s.i c

"n:Qrq

0^w

^3
p
v
rt)

%9.
££

> sw

&8,d

§. s-&.

It 0: III'I
|s':
5

^p
11,%'

llffl
ISEii
li{?l
lilll

?§ aflit;

j
t

<n 5< 3 <
Iffs

a ff &

is ^s-
m s

y

>-h

^

w^^^

'.;'•;?

m »

•;;.

mill It I
1iS{{
tllM

K' •-'

lltfl
lit?1
K § gs s'
Itlll

s^&5
S^i^

8,e

g

I
1:

t^l'l^

1111
rlll
i!tl
IIIJ

111^
1111

a> s
g. s§§

s,&s § 0•gy
CL. a-

8-SS
D M

^§i
K

•&n
5 V

3TO
l'gtg
§ S'g
s.g 5-

^-t

^e-
" TO

r7
D.

s. I
5' P-&
s? B>

gg E2.
a
^.& s,

Ill es
111.1s Ii S^&S6-§ §.§g-

^il 9^ •tf

1§-9
p>

&
s?
&•

ll^i
ilii:

S § .cn1111
|§il
IIP
ll^i
lili
l^g:

1 0
.8

8

ill
ffS

s' 8 ^
It &
g 5-a
<

iia-

3 s&
0

£
s-D.
a

s >a

&&
&^

Piltl.

'"V g'S
03 0 ^

I ~1 III;
£"a. §' 53It I It

lltil
lllit

s8 It><& g 5' & (B

iSgSI r
0-
s&3

2. 0ils ^a B
3 § s 13-5- g'^s, s^.?^ 3^liiQ

5-

^<s'

it 11^
liHr

tt

8

I

lllli
g-.g'&i'?
&i li&g'
lift 11

IIiffi
Hiffl
111511
i1f??l

g
t

5-
IS
y sB-

s •?
g >a
a. s. w

»s V.
ae' g ss g«- 5-

e. ^S 2.
ss
&B tv
gB

&&.a
•s £S §s- lis& sBllgI
  Si

11?1
§-1. § -^

118
1§J?
^£-SJ
1111
l?ll
Ill8
fll

"as

Ns' 8.^§
w2

S§1

l§i!JI
^i^it
s-gi ! IIiiiiii

•s 1-1.I.
8!lljj; III!.

0.

5-

It If 11®i
^Ir;
'BS^

I
I
8
§

Î
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Charge providers want to make juicing up an EV faster, more pleasant I

I
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harging an electric vehicle can take several hours,
depending on the charger, level of discharge, battery
size and the vehicle's capability to accept a jolt of 240-
or 480-volt DC juice.

But charging is as dull as watching paint dry. So if your EV
ne-eds a charge while you're driving across town or across coun-
try, what can you do instead of staring at the state-of-charge
display? How about shopping, seeing a movie, catching a meal
or hitting the Internet?

Charge providers are Grafting shorter and mare pleasant expe-
riences. That starts with strategically placing powerful chargers,
from 50 to 350 kilowatt-hours, at locations that are well lit and
feel safe, such as retail busi-
nesses that are open 24/7,
restaurants, hotels and enter-
tainment venuss — places
with Wi-Fi and dean bath-
rooms and where you can get
waited on while you wait.

Automakers^are investing
billions to meet emissions
requirements and create

multisegment EV portfolios.
Buyers want greater range,
better affordability and more
charge points. Focus groups
confirm that easier, quicker
charging positively affects
EV-purchase consideration.

Electrify America, a sub-
sidiary of VW Group of
America, is managing the
company's investments in
EV education and in grow-
ing the nation's charging
infrastructure. It was established as part of the settlement
with the EPA and the California Air Resources Board for VW's
excess diese! emissions. Its management expects that by
December 2021, the company will install or hava under devel-
opment about 800 stations with a total of 3,500 chargers in
its network.

28 shift • nDvember2010
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Other large charging networks include EVgo and ChargePoint.
"The charging site should be easy to see and should be posi-

tioned close to the entrance to the retail amenities, whether it's
a shopping mall, a grocery store, a restaurant or the National
Corvette Museum," says Wayne Killen, director of infrastructure
planning and business development at Electrify America. "It's
easy to get inside, as opposed to around the back of the parking
lot or around on the side in a place where you don't think it's a
premium experience."

Killen points out that with apps from carmakers, such as
FordPass, and charge providers, owners can check charge-sta-
tion availability, pay digitaily and roam a shopping center while

keeping up on charging prog-
ress and finish time.

Charging speed is getting
better. Killen says charges
take 30 to 90 minutes or
even less. For example,
the Porsche Taycan EV can
accept a 270-kWh charge at
a 350-kWh Electrify America
station, going from 5 percent
to 80 percent chargsd in a
bit more than 22 minutes,
Barely enough time to stroll
away for a leisurely cup of
coffee, sip some soup or
pick out some cool socks.

Each Electrify America
facility has tour to 12
charging stations. Chances
are there won't be a line for a
quick-charge spot.

Killen says choosing char-
ger locations aiso depended

on convenience to major highways, visibility, security and even
how environmentally friendly the local utility was in terms o-f
power generation.

Even considering emissions from power plants, driving an EV
is equivalent to cruising in a 51-mpg internal combustion engine
vehicle. Green, clean — and getting more convenient. •



835/909 HAYNES
PORSCHE DEALERSHIP

SLUP HISTORY

DATE BQARD/COMMISSION DECISION
2010 City Commission Special Land Use Pem-iit granted for the Porsche

Dealership at 835 Haynes.
03/23/2016 Planning Board Hearing on Planning Board Application for

temporary expansion ofSLUP to include use of 909
Haynes as part of an auto sales agency. Planning
Board adjourned the hearing to 04/24/2016.

04/27/2016 Planning Board Hearing on application to expand SLUP adjourned
from 03/23/2016. The Plamiing Board approved to
expansion of the SLUP to temporarily include 909
Haynes as part of an auto sales agency.

06/27/2016 City Commission Public Hearing on application to expand SLUP as
reconimended by the Planning Board on
04/27/2016. City Commission granted the
temporary expansion of the SLUP to include 909
Haynes.

01340S92.DOCX



SCHEDULE A

TO SLUP APPLICATION

Properties within 200' of 907-911 Hayness

611 Elm Street - single story commercial building

870 Bowers Avenue - parking lot

874/880 Bowers - garages and 2 story commercial building

999 Haynes Street - 3 story office building and parking lot

34300 Woodward Avenue - Walgreens Pharmacy, parking lot

1000 Haynes Street - Citizen's Bank and drive thru

1006 Bowers Avenue - single story commercial building



Parcel Number - 08-19-36-28.1-028 | City of Birmingham I BS&A Online Page 1 of 1

611 E(.M ST BIRMINGHAM. M! AWWs-WoS iPf(;perty Address;
: Pirffli Number: 08-19-i6-281-028 Account Nunibti; 10171 •;-113.<

i Property Owner: ELSMAN. JAMES
Suwnwfy Stfftfi'mafiQn
» C[3m(Ti<;r(,;W/lr.dust!'iai Building Sunimary

•?'i iiUlit. •

To'.il'iufr'"
^.;tS^'i^.ys;';<

Asaessed Vaius: (•",— ] T.iiahlt vsl'js: t—.'
PropffT-ty Tni.l< •rtfOnnaliOrs found
Utility Bt!!Jr;Q irtforn^iion lcund

> t" Spftci.il AiisosSfnBf.tji fouiid
> 9 Building Depaftiti^nt rscojds fouhd

"' Invokes ):ound. AtriQunt &uy; \'"'\*'

'•

;

Access additional record information for a small convenience fee. *
> Add'liona! areas of infonnation include; Pivpyfy >ti^ff^!!(iWi. Juy •'r^ornwadn. 5pfai!i Asifssmswji ^hrfr-^^Gft, Uti'ay ^iit :Mitie PufchaSiEf Cipfians ;^•A?,, !nvitii€€&

A^;l;'io."t<ii (••'«;rd ;rir:~i)-T'ialic<n ir, ;:<-' ?Cit al; "^ii-'^o^Tip ••;. c;-;lf y"i ';;h-:--" Pi;r-;.h-5;;A Opl;:;r,;' !.lutti3n 'b' I'crt;- .n^-ifniu'iii.Ti

Option 1: ! am the current resident or oivner of this record. (No Charge)
Homeov/ners and current residents can view the;r in<'oi-'nat'on free of charge please cilck  & below button to proce-sd. Ptep.se note th.at once a
BSfiiA Online account has viewed theii- records foe free, They w;l; no iongsi' bs able to wew oiher properties for free.

Note: You must have a BS&A On'ine accojnr in order to access you;' inrot'nnstion for free, please cl.lck _tLe('° to c;-eats 3 new accourst.

!

AiXf*;'; "hii Ppi'oi'd f:-;; Free •

Option 2: Pay-as-you-go (12.00 Charge)
Process this as a singse transaction using youc C''edft Card. if ycu use this site frequently, you might want tc consider depositing funds into a B3&A
Online account to ?ave yourse!f the hassle of i-e-entenng ycur credit ca'-o information with each transaction. Cd^hofe to create a new 8S&A Online
account.

Note: This record v/i![ be available to you one time oniy. If-you'd like to view th-i .'-ecofd for ionge'', please consider creating a 6 SSiA Online account.
Accepted forn-is of payment are Visa. MasterCard, Ducover, and Amcrfcan Express

D!^^c\^f.yf^^^.^lrnvJ:^i.tJeiGf':'^. a.:a^r'{Jin ;:^:.w^''.:!::e^ii ':flra <^^';i^^[
Name:

Address: [
City: j

State: •

zip: r"
Card Number;

Security Code;

Expiration: :oi

Cost of Service: $2.00

Wh^ •- tns;^

: 2019

Refund Polky: Dye to the natire of this ser/tci?, .'n most cases refunds wi!i not. be issued, i-iowever, if there is a profcleni w>6\ ike quaii^y of the data
transm'ssior iinc you •rter? nat ab'e w rawve the da:a you feqttesTed, please ^ake -JS aware ot the prcalem and we w;li rectify the situation.
Submit

"Dinlaimer: 3SfltA Software provides SSSiA Online as d way fo; mL'nicipaIii.ies to dispi3y inforTvation oniine and Is eot )'G4ponsibie for the coittent or accuraq' of the da-.a heresn. This daw is provideri forreferen.ceo"tywdWTHOUrWARR/\NTYyf any kind. expressed or inferred. FIeaie cwtact you'!OC3; munidpalily if'/ou befievc ihew are srrore irt fie data.

https://bsaonline.com/SiteSearch/SiteSearchDetails?SearchFocus=Tax&SearchCategory=... 7/31/2019



Parcel Number - 08-19-36-281-003 [ City of Birmingham j BS&A Online Page 1 of 1

; 870 BOWERS AV£ BIKMINuHAM. M! 13009.6714 (Fn.perty Adiire:.i,
Parcel Nuiiiber; 03-'l9-35-391-003 Account Nijinb^r: 60000-^7455

, Property Owner. BIRMINGHAM BOWERS LI.C
^ffi/na/y fnfQrnwtlvn
> Assess«dValuKS"-,">|Ta»aiil«Vtlu6:t"-.— >
& Property Tax informatior1 found
^ Ufiiity filing infoftnatioi^ fou.'td

> *<* Special A'issiism^ntsfouiui
> 20 Suilding Pepflrtircnt records founrt

Access additional record information for a small convenience fee. ' I
;> Additional ared; of JnformAiion include: ^'^'{y ^^'i-in^fr. Ja^ ^^rrrta^r:. 5^^iA^e^w^n>\ h^,rrr^iiu'\. Ut'tUi;/aiii !i^ ' Hide Purdiaie Optifiiil , |

•• A(?aftWlV fv<^l:l iritWilf!^,-^ !-; h^ '.;f Bfi hc«;'"^f.'.Jii-';. i;if:k IJW 'SllWf P'.i^h^-;!:' OM^I^^E' biitT?.;-^ lii. iri^-^ irTOft-niltlO^.

Option 1: S am the current resident or owner of this record. (No Cliargei
Homeownsrs and currem residents can vie^/ their infof'ristion free of charge piease click the below button to proceed. Please note thar once3
BS&A Online account has viewed their records foe free, they w;!i no longer be sb'e to view other properties for free,

'

Note: You must it3w a S5&A O^ins 3<;ccunt in ordsr to access your inforr'ction for free. please £ii< to create 5 new accouiit.

I A<:;£<'i Ehi? K<i'<;0i^ (<>• ':n

i

Option 2: Pay-as-you-go ($2.00 Charge)
Process this as a single trgnsaciion using your-Crecfit Card. If you use this site frequentty, you might v^anr to consider depositing funds [f<to a BS&A
Online account to S5ve yourself the hassle o? re-enTer!ng your •;redii card iiifornnatlan with each transacUon. Cli^kjifife to create a new BS&A Online
account.

Note: This record wi!i be zvai'abie to you one time oniy. If you'd like to viev/ this rsccrci for •ongsr, please conside!- creating s 5S&A Online account.
Accepted forms of payment are Visa, MasterCard, Discover, and American Express

fiS'usSStUSS,

Natne; ;

Address:

C'!ty:

Slate: ;

Zip:;
Card Nuinber;

^^?;?rt^j^r^f?H^.^..^{9 j^^i^i^^-on^^^^

Security Code;

Expiration:

CostofScreice: $2.00

i '2019

Refund Pafky: Di-'e to rhti 'latuTe of this service, m most c.ises refunds will.'.ol be is;Eted. Hcwsver. if ihere is a problem with the qu.iiity of !hc dzo
transfflfssicn and you wsre no; aWs to receive :he dara you requested. p!ea;e make us aware o1 the prooicm and we w:il rccti^/ the sitjatian

;

Submit

*'Dit<:tairn»T: 8S&A Softsvare pny/'d^s SS&A Or-siine as a way for munscipatities to dispfav (nfomigtiof, arsine and is noi respcttsible for the cont<nt o' .iccuracy oi' iht data '-•e-fiia This data is provided forrefers-nce only and WtTHOSjT WARRANTY cf any kind, CKpressed o-- icfsnecj. Please contact your local municipality if yoLi beiieve 'here aic srrofs in tnii catB.

Copyright ;£)ZC13

https://bsaonIine.coi-n/SiteSearch/'SiteSearchDetails?SearchFocus=Tax&SearchCategory=... 7/31/2019



Parcel Nuniber - 08-19-36-281-029 | City ofBirm.ingham j BS&A Online Page 1 of 1

999 HAYNES AVE BIRMiNGi-.AM, Mi 4S009..671; fProp»r!y Addf&5S)
! Parc*! Number: 08.lg.36.281.0Z9AnouniNumlitf 10137-24)f0

! Property Owner: S99 HAYNES ASSOCIATES
! S^-wmat-y infwmvtivn
> C6mmgfCt«)!/l'i.^Lfstriai BLiitding Sumitiafy >

VlUu,ll-" ^ rufKuildinijl; "•
?'>^ISq*-f.; •" „

Aiscsstd Value: $••',— i raiable Value. $—.'
Preperty Tax infofmaticd fdur.d
Utility Billing infom'iflfior. found

> •"'SpecialAjiscSSnients found
> 14 Buildliig Dapanfflent fiords found
> *" InwiGcs' Found. Afifl&urit DUB: *,<'T*."'

Access additional record information for a small convenience fee.''
^ Additional areas of jnfontiatlon iiiciude: ^s^iiy h]fw:r^i\Q'z T^ ^foa^aUun. S^aa' A'.^wr^^1: Snf^rmawf:, U{ii:iy ^;( ; Hide Purchase Optionsinfo.. invoices

! f e^<3lvW}atr€W{^i^uifiViW\^^w 'W^i 'v^'.W.W^i'i. .•i-.ii: •,h$ lrhe;^'i'rr;1^4y 0!.u^;" bijti^^f'-irffio.-ii;(i;^"Ma!!^

Option 1: i am the current resident or owner of this record. (No Charcit','
Ho.-neov/ners and current residents can view their information free of char9e please click the bsiout/ button to pi'oceed, Piease note that once aBS&A Online account has viewed their fecords for free, they will no longer be able tc view other properties for free.

:

Note: You must havs a BS&A Onl'ne account in cii'de;- to access your information for free, please c[ick here to create a new occoLint.
;

Access ihis, ff^c^i'd ?u; I:<^e ;

i

Option 2: Pay-as-you-go ($2.00 Ccarge)
Process this as a single transaction using your Credit Card. if you use (his site frequently, you might want to consider depcsitina funds into a flSfiA
Online account to save youcsel-f the hassle OT re-entering yoi.jr credit card infof'mation with each transaction. ClkkJi.efe to Ct-eate <) tiew BS&A Online
account

Note: This record will be available to you one time only. If you'd like to view this recced for longer, p'ease consider creating a BS&A Online account.
Accepted forms of paymenT are Visa, MastcrCard, Discover, and American Express

-BS4--^S

^f^^^^)'::^-^!^^'ri{\^1^ ^ ^ ap^a!\ ^ yw; i^ds': e:--:rd s:<-^WS:n.
Name; ^ ;

Address;

City: :

Slate: I

Z'p: !
Card Number:

Security Code- ,

Expiration: foi | '2019
Cost of Service: $2.00

•-:";-; ..7.:-^:.^::.^--- • ••

J

Wil<!f5 tl-l;S^

Refund Poli<y; Oue to the 'u-.ure of this service, in ffiosi cases refL'nds wi;! not be issued. Hoy-'&VBr, i' tliere is 3 problem witii the quality of Vhe data
trans.Tission and you were not able co r«;f;iv(> the daia you rcqueitcd, piease make us av/sre of the prabierti a»ic: we will recrify the stLfation.
Submit •:

t
I

**Di«:l»imar. BS&A Software pro-^.des SS&A Online as d way for municipalittfs tc dijplay informat.iori online ana is r>ot f'esponsible far die cor'tent or .icc'jrscy of tlic dara licrein. This data is Dfo'/ided forrefsrancc on'y anc WfTHOUT WARRANTY oi any '<ind, cxpre-sseri or infsr.'-sd. Please cuPtact youc local mjnfcipalitV ifycu bdiwe there are e:-ws id the ciata.

CopynghKSSOig liic.

https://bsaonline.com/SiteSearch/SiteSearchDetails?SearchFocus=Tax&SearchCategory=... 7/31/2019



Parcel Number - 08-19-36-282-006 | City of Birmingham ] BS&A Online Page 1 of 1

34SOO WOODWARD AVE BiRMiNGi-iAM. Ml .'t30t?9.:U9]'3 '"roperty Address)
: Pared Number: 08-19-36.'26^-00& Account Nutriber: IIZSO-OOQOO

; Prt>p<ny Owner. 8600 ORLAMOO 1.1.C
Sumi^fiy IftfQtWfftwft
> Convn^fciai/lndusiflat Suitdinq Sunirrwiry

Yriiuilt •••

!t,ld!Sq.«;
!ttif ?y>i\;ii!^s;

/issgssed Valus: 5"',"' | Taxflfcil? ^aiue: S"'
Property Tdx infat-mation found
Ulifi^ G'uilng infarrfiAtion Itiund

> "' Special Assessments found
1 Buikiing Oftpartwfi-it recftfrts found

> t" invoke P&urtd, Amount Dus: *i'*'*."

Access additional record information for a small convenience fee. '
> Additronaf areas of infoinnatjon include: ^^ii-';fy •n^!'fr^!'o^. rw i{;fcfrn"3i^n, S^^; Ai.^wncr^ i^fo/'r.^iiaH, Uf:l,iy ^i!W/0., ^tvcaua

I ' "" '
i ' A.1t;<(!0,i^;e<:GrLl;,'^iynnaii^T!i- ir"" for 3:; i~?.:3n't?i:.A-rwr5. .;kfc;[<^'Sl'c.>y F'uisi^Sf Op;^^ tMjflflr^f';f ;;'^-e ii-tibnr'iiiKir;.

i

tiide Purchase Options j

Option 1: f am the current ressdent or owner of this record. (No Charge)
HomeownerA and •:ui-f-ent residents can view their infocr'nation free of charge piease click the below button to proceed. Please note i;hat once a
6S&A Ondne account has vieweci their records ioi' free, they wil! ;io longs.-' be abie to view other properties for free.

Note: You must h;ive a 3S5(A Online accouni; in ofder to access your" information foe free, piease slj^^h^rg to create a new account-

I : Acc&s-f li-ii;, F(^0i^ !yr !:'i;e

Option 2; Pay-as-you-go ($2.00 Charge)
Process this as a aingie transaction using your- Credit Carci, if you use this Site frequently, you might want to consider depositing funds into 3 BS&A
Online account to save yourself the hsssie of ;'e-enterin§ ycur Ci-edit card information with each transaction. Cli';J<_her^ to create a new BS&.A Online
account.

Note: This record will be avaHable To you- GHS time oniy. It' you'd iike to view this record For longer, p'ease ccr'iside!- creating a BS&A Oniine account
Accepted fonr.s of payment are Visa, ^4as(e^Carc(, Diicover, and American Express

I
P^die •snteryw' ^/w^i'Oi'i P^^.ai.lc CL)c^at.f or:.XC'-:r c.i't'''j'i i~-or^ <?'-F^r'?^;f

:'

Name;

Address:

City:

State:

7ip-.
Card Number

Security Code; .

Expiration: ;Q-]

Cost of Sen/ice: $2.00

-;

W-^f'S thii;^

2019

Refund Polky: Cue 'G ttw ndturc of [his sen'ice, in most cases refundi wit; not be iiiuetf. Howe'/er, 'f itier? is a probiam w;th the qus'fty o{ '.he data
iransmiisicp and you ware nd able to receiw tils (iatu you reques^d, please make tii aware or the prcbiffm and v.-e w)!) rectify ths at-jatiofl.

Submit

"Disdaimer: 8£&/\ Software pro'/ides BSAtA. Oniiny os a w^- iw mun'crFaIities to diypiav in'oniation online and is not reipoosible for tli<? ccnEent cu .ar.curacy uf f,hs data herein. This diita is provided 'orrefersnce only and Vv'tTHOUT WARRANTY d any '<ind. eiprssseci or irferred. PieBse cantac; your ;o<:g) municip'itity if you believe tl'.ere are errors ji-; d-x daia.

Copyright ;£; 2019

https://bsaonline.com,'/SiteSearch/SiteSeai-chDetails?SearchFoc.us=:Tax&SearchCategor}'=... 7/31/2019



Parcel Number - 08-19-36-283-024 | City of Birmingham j BS&A Online Page 1. of 1

I 1000 HAVNES AVE EiRMINuKAM. Mi 480TO.B?,'? iPrpperty Addr?;:,)
; Parcel Numbar: 08.19-3t-283-02.i Accouilt Number. 10139.11213

; Property Owner: CITiZENS BANK/CHARTER ONE SANK
Sumffistry fnformaiwn
> ConniereJal/lndLisiriAl Buildif.^ Sufnmsiy

Yl ii!.i;il;

iv\sl Sq.F!
S OF;^;:Jditi^^.:

*"' Spscis! Assessingnu found
22 Bitiidii^ D<?paiftnent r^fords fouiirf
"• invoices Found. Amount Due; ''.'+\"

» AitUSM v«iu<: s—.'" i Tatable Valus: S'",'
> Pr[>i?iSrty fa-': ttitbCrt^tiOn tetJild
> Utiliiy G'Jlina iliforn^i;<in found

Access additional record information for a small convenience fee, "
> Additional areas of infonnatioii inciude: Pft'-pes'fy '^^'•f^l^'i. rj;c if'fonf'utb^. ip^i^'i A^ws'r^nts infwn'a^wn: i.!fi!:!\' ^
fn/o., r'^-wc^}

'

'. .Hicl6..pu(^h:3i>? opti?ns -'

• AJdiikinii^ '^^y<i •nib-'wdi^;) ^ o-e^ w ^i; h^mK.L^w^ .:?;^-: '.h- ^riow F'lif-cl^-i^ C^-^^' ^U!;^T 'c^ wye ii^rmiii ..?'•>

! Option 1: ( am the ciirrenf resident or owner of this record. (No Charge)
Homeowners and current residents can wew thaii- ii-sfbrmation frea of charge p'ease click ths bslow button to proceed, Piease note that once 9

; 8S&A Oniine account has viev/ed thesr records i:or free, they wil; no ionger be ab\e tc ^ew othsr pf'operties for -ree.
Note: You must have a 3S&A On!in<? account in order to access your !'nfoi-iT>3tioi-! for free, please ^sJLb££& '•o create a new account

Ac-ceis rhii i:i^cc;!-d K.r F:?p<?

Option 2: Pay-as-you-go ($2.00 Charge-)
Process this 3& a single transaction using your' Credit Carci. \f y'jy use this 5ite frequently, you might v/ant to consider depositing funds into a B5&A
Online account to save yourseif the hgssle or re-entering ^our credit card ii-sfc-rmation with each tran^dclion. C.ldsiisre t" create a new BS&A Online
account

Note: This record w'\ be available to you one iime only. .'f you'd like to view ihis record for longer, please consider creating a BS&A On'ine account.
Accepted forms of payment gre Visa. MiisterCard, Discover, and American Express

^^^.^^?r.^^.<^^^^^^^^>^c?.;^?pl::;'?(?'^ ^ yaa cr^-a'! ••:an'.l ^ioif.'fne'd
Name: f |
Address:' \

City: •
Sta;?: i ^

z,p: ! ;
Card Number: '• [

<

[

Security Code:.;
^-;••:•-:

i; ,oi

Cost of Service: (2,00

wtw^i^f

J 1^1?.

Refund Policy: Due TO the na-.ure o<' tto sai'vice, in mosl cises fefL'nds wt! noi be issued, howevsr. if "Jiefe is a pccfctem with th? quaf';y oi ths data
transmiision and you were not able to receive ;he daTu you reqyetred. pieaie mal<e us a.varc of Ihe pi'ob^.T. ard we will TGC.W t'w siiuition.

i

Submit

**Di*c{<im«r 35&LA Softwdre .otcv'ides BSAsA OrJjne as a way icr munic'paNties to disptey information online and is fid tesuofisible for the cement w accurac/ of the daia hfTein. This ciata is prcvided forreferenceonl-yandWTTHOUI'WARRANTyofanyiiincf.^p'-assedorinferTaci. PScaiecont-irtyc-jr local rnu!iic;p<i>-t/if you aelicve ther" are errors in the d30.

Copyright S 2C19 inc.

https://bsaonline.cora/SiteSearch/SiteSearchDetails?SearchFocus=Tax&SearchCategory=... 7/31/2019



Parcel Number - 08-19.36-281-017 ] City of Birmingham | BS&.A Online Page 1 of 1

i
1006 BOWERS AVE EiKM.NGHAM. Ml AW.W-672S iPropsrty Adtlresi)
Parcel Nuf7ib?r: 08-19-36-281-017 Account Number 10157-24122

: Property Owner: ROSSO DEVELOPMENT CO
Stiwmwy {nfist'mQtian

Cofnmcreidl/'fncfustri,)! Building SuiiiidaiY
Vf3alii.'--

T^Lr ;f[!:l
ts -V. ii!iiii^;iy^

> Ass«.e<l Valu«: S—.— i r»Mbl» Valu9; i'",'
> Pfcpe^ Ta>< inforrrtaibn found
> Utility Sil!;ng inform^tloii iw-id

"* Special AsiffSjnients found
S Suiltfiii^ DepACtmertl lecorrii fou^id

Access additional record information for a small convenience fee. '
> Addfliona! areas of information inciudc: Pf'w^ny h^i-warw:. Tax tnlvs-n^iiOf:. Sp^^: Aywwrs.Wt ln^-f,f^l;w. U;;l\ty Siii ;^/b. H!deput'<:'hase 00?'??5:I

I

\

' .fldy^iiSl'iAi ic'.lf:-;';! i']!&m^tlcn i'. ';'-'i; '01 v,l ?ii-.i;"-;'o«"~i??r., diet'. r\~^ "s.f'^w l-'y;'rf;Js--; Opl:w'.,' l;'j:;-'."'; ;~:': myr^ ii-.^jf.'T'ist^"'.
I

Option 1: ! am the current resident or owner of this record. (No Charge)
Homeowners and current residents csn view their ir.fcrmation free of charge please click file beiow bLitton to proceed. Please note that once a8S&A Online acccunt has viewed their t-ecofds for free, they wil! no ionger be able to \new other properties for free.
Note: You nust have a 3S&A Online account <n order to access your inro"nation for free, please click hereto a'eate a new account.

^.{.Wi "•}'n !?ff':crd k'r ;;'^c

Option 2: Pay-as-you-go ($2.00 Charge)
P.-ocess this as s single t.'-ansaction -using your Credit Card. if you use this site fTequentiy. you might '/'-ant to consider depositing funds into a BS&.A
Online account to save yourseif the hassle of re-entering your credit card information with each transcCtio-n. Clkkj^^rg to create 3 new BS&A Online
account.

Note: This record wifl be available to you one time only. If you'd like to view this record for ionger, piease consider cfeating 5 BS&A Online account
Accepted forms of payment are Visa. (VtasterCard, Discover, and American Express

.

Mamf

Address:

City:

State: ;

Zip:
Card Numb"r;;

Security Code:

Expji'atiof-i: ,o-j

Cost of Service: (2.00

^^;E>ISC-VES
@-« ._._diS^

^^^.e!^er w^.^!<?'!^!'^..^^lP^W.^.!'PRVUrs.o().y^r.^!^^ v'taie?r";rlt-

V/SA
as:i?:SB,£,.i

^rs;-^!-.^^

;' .2019

Refund Policy; Oyg to the •-uiture of [his service, in most cast's re^iji'»ds wii not be iisued, Ho'wever, if There is a problem with '.he quality sf S:he dtita
transiTiissicr! and you were e'er: gbie to recsivc the tiasa you requested, plaase make us awarp of the prob!em and we will rectify -he $;tuat;:oti.
Submit

^Disclaimer SSStA Soff.vare pf^^'dei 3S&iA Oniine as a way for muRJciaaiices t,0 dispiay information online and is c.oc respcc,;!b!e for the content or accurac/of the claia herein. rhisdaca isc:rovi;i<;d forreference on!y and WITl-iOUT WASKANTy cf any kind, exFresiL'd orirferred. Pifiase ccn'ect your foca! .'ntjf'iapslEty'if/ou believe ^iere at-e-.'n-ocs in ciie daia.

Copyright ^2019

https://bsaonline.com//SiteSearch7SiteSearchDetails?SearcliFocus=:Tax&SearchCategory=... 7/31/2019
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(S LIBER 48188 PAGE 142

MAY 15 2015

^(' £"%%;3,2r-'

0100541

LIBER 48188 PAGE 142
$22.00 DEED - COMBINED
$4.00 REMONUMENTATION
$17,200.00 TRANSFER TX COMBINED
OS/18/2015 03:32:24 PM RECEIPTS SG415
PAID RECORDED - Oakland Count)', Ml
Lisa Brown, Clerk/Register of Deeds

iviim^
OAKLAND
05/U/201S
SS4IS

m .REAL ESTATE*
TRANSFER TAX?

12,200.00 CO
$15,000,00 ST
001002777

*

WARRANTY DEED

•^)
.3
-ij
:J
,0n-

^. .'•r-
l~-3

u.f'
B.-;.J^

- '-L:

n: -.sU)

^.
L-1Li-1

ec

THEODORE N. MITCHELL AND KATHY MITCHELL. husband and wife,
GREGORY MtTCHELL AND ATHINA MITCHELL, husband and wife, AND MARK
MITCHELL AND MARTHA MITCHELL, husband and wifs (collectiveiy, "Grantor"),
whose address is 339 N. Center Street, Northvilte, Michigan 48167 ("Grantor"),
conveys and warrants to Lavery Michtean Dealersfai.p propertiea*Michigan limited
liability company ("Grantee''), whose address JS33583 Woodward Aye. Binnin£hau*fr)e
premises situated in the City of Birmingham, Oakland County, Michigan, more
specifically described as: **MI 43009
*No. 1, LLC, a Mlcligaa llalCed liabJLlity company

See Exhibit A hereto

for the sum set forth on the Real Estate Transfer Tax Valuation Affidavit filed herewith,
subject only to the exceptions set forth on Exhibit B hereto.

If the land being conveyed is unplatted, the following is deemed to be included:
cn

u~> Grantor grants to Grantee the right to make all division(s) under
!= Section 108 of the Land Division Act, Act No. 288 of the Public Acts of

1967, as amended.g
n

g
1/3

s

This property may be located within the vidnfty of farmland or a
farm operation. Generally accepted agricultural and management
practices which may generate noise, dust, odors, and other associated
conditions may be used and are protected by the Michigan Right to Farm
Act.

Dated:A^nly.^i^ OK-l-B

^•p
^

Oe;

[SIGNATURES BEGIN ON NEXT PAGE]

\^Cf60^^
Warranty Deed

^^



LIBER 48188 PAGE 143
•>

GRANTOR:

^(^
Theodore N. Mitchell

I"MM Ml k lift.
Kathy Mjtchel/, hisAvife

Gregory^chelf

kijki^^ f^^ri.U^L
Athina Mitchetl, his wife

VA^^A^W
Mark itc

^1
^

frtha Mitchell, hl^ wife
^

STATE OF MICHIGAN

COUNTY OF Oft^-tft^3
)
) ss.

a,The foregoing i.pstrument was acknowledged before me in ';-^H-K-|pnd County,
Michigan, this lle"^ day of June, 2010, by Theodore N. Mitchell and Kathy Mitchell, his

yife.

^j^o rn^^
/rint name: ^5flncir<x. ^ST. ]rn.e-ll(t

Notary Public
State of Michigan, County of
My commission expires
Acting in the County of

Sandra J Melki
_Notary Public of Michigan

Oakland County
-• Expires 05/13C013

Warranty Deed



LIBER 48188 PAGE 144

STATE OF MICHIGAN

CQUNrfOF(Qa^i4-
)
) ss.
)

The foregoing instrument was acknowledged before me in (L--^-rjftod _ County,Michigan, thislC?J^_ day of June, 2010, by Gregory Mitched and Athina Mitchell, his wife

^ot^u
rint name:

^u.^
ndro^r^. rLjs-i^

Notary Public
State of Michigan, County of
My commission expires
Acting in the County of.

SandraJMelki
^taary Pubfc of Mfctiigan

.Oakland County
"Expires 05/13/201.3.

Anirg in iho-County o(_£-?g£wld__

STATE OF MICHIGAN

COUNTy i

)

oFOfl^lnnc^ i)
The foregoing instrument was acknowledged before me in L-^A k IA nd County,
Michigan this \is^ day of June, 2010, by Maik Mitchetl and Martha Mitchell, his wife.

^J2^^L.Q V^L^^
Print name: <.^?ba',4A ^ ^Yte-lti
Notary Public
State of Michigan, County of
My commission expires
Acting in the County of

Sandia J Melki
Nptaiy Public of Mtehig an

Oakland County
-• Expires 05/1J/2013

',

Drafted by and when recorded return to:
Howard N. Luckoff, Esq.
Honigman Miller Schwartz and Cohn LLP
2290 First Nationa! Building
660 Woodward Avenue
Detroit, Ml 48226

Send subsequent tax bills to: Grantee

Recording Fee: $.

Transfer Tax: See Real Estate Transfer Tax Valuatton Affidavit

Warranty Deed



LIBER 48188 PACE 145
••.

EXHIBIT A

LEGAL DESCRIPTION

Land situated in the City of Birmingham, Oakland County, Michigan, more
particularly described as:

Lot 3 of "Bowers Addition", according to the piat thereof recorded in Liber 8 of
Plats, Page 26, Oakland County Records, except that part taken for highway;
also together with:

All of Lots 4 and 5 of "Bowers Addition", according to the plat thereof recorded in
Liber 8 of Plats, Page 26, Oakland County Records; also together with

Lot 6 of "Bowers Addition", according to the plat thereof recorded in Liber 8 of
Plats, Page 26, Oakland County Records, except the Easterly part, beginning at
the Northeast Lot comer; thence West 1.35 feet along the Lot line; thence
Southeriy 65.50 feet parallel to the East Lot line; thence South 52.89 feet to the
Southeast Lot comer; thence Northeriy along said Lot line to the beginning.
Sidwell #:
Commonly Known As:

19-36-281-022
835 and 845 Haynes Street

Warranty Deed
A-l



I'. •••»

LIBER 48188 PAGE 146

EXHIBIT B

EXCEPTIONS

1, Taxes and assessments for the year 2010 and thereafter which constitute a lien
on the Property but are not yet due and payable.

2. Highway Easement recorded in Liber 53, Page 355 of Miscellaneous Records,
Oakland County Records, Michigan.

OAKLAND. I Mil 70.1

Warranty Deed
B-1



LIBER 47102 PAGE 586 0107208

^^"y^J^SU'<ES5CESTt?l;ArE
;J.(i(f<if«noUUiEf(5ofTliLES^^^^^^l^^';»s!ih8;'i^dc"'i|'"^

!,i"")(8.?iidllK fi<< 11^ P'e'iws'totii;
^p'!l<s'iiSU'!1c''" " ww by ths'r(cofS-'i''l"« o'ffice

JUN86SS
ANDREW E.MEfSHER.CouniyTniasure,
Sec. US, Act ?06,1S93 as amended'

OO^KC2

LIBER 47102 PAGE 586
$19.00 DEED - COMBINED
14.00 REMQNUMENTATION

06/06/2014 03:17:34 PM RECEIPT* 53438
PAID RECORDED - Oakland County, Ml
Lisa Brown, Clerk/Register of Deeds

COVENANT DEED

Agim Bardha and Sheriban Bardha, husband and wife (collectively, "Grantor"),
whose address is 550 Bates, Birmingham, Michigan 48009, hereby sells, conveys,
grants and bargains to Lavery Michigan Dealership Properties No. 1 , LLC, a Michigan
limited liability company ("Grantee"), whose address is 440 Lake Park Drive,
Birmingham, Michigan 48009, the premises situated in the City of Birmingham. Oakfand
County, Michigan, more specifically described as:

See Exhibit A hereto

for the sum set forth on the Real Estate Transfer Tax Valuation Affidavit filed herewith.

Grantor, for itself, its successors and assigns, covenants, grants, bargains, and
agrees to and with Grantee, its successors and assigns, that, subject to the exceptions
set forth on Exhibit B hereto, Grantor has not done, committed or knowingly suffered to
be done or committed any act, matter, or thing whatsoever, whereby the premises
hereby granted, or any part thereof, is, or shall or may be, charged or encumbered in
title, estate or otherwise.

(f the land being conveyed is unplatted, the following is deemed to be included;

Grantor grants to Grantee the right to make all division(s) under
Section 108 of the Land Division Act, Act No. 288 of the Public Acts of
1967, as amended,

This property may be located within the vicinity of farmland or a
farm operation. Generally accepted agricultural and management
practices which may generate noise, dust, odors, and other associated
conditions may be used and are protected by the Michigan Right to Farm
Act,

^f
^

(.0
>-a
S^J co

I-)'
^•^•^
> <-i> 0
v^?^

^'-> 33a
~t-7r^

5C
0-

|J3

1^

[SIGNATURES ON NEXT PAGE]

REVENUE TO BB AFFDOED
AFTER RECORDING

6k - LG

Covenant Deed
Page I of 2

3°. ^
0(X: C<d

A



LIBER 47102 PAGE 587

SIGNATURE PAGE TO COVENANT DEED FROM
SHERIBAN AND AGIM BARDHA TO LAVERY MICHIGAN DEALERSHIP

PROPERTIES NO. 1.LLC

GRANTOR:

•sas^
ardh'a ^

^
Agim<8-frdha

Dated as of June 2, 2014

STATE OF MICHIGAN

COUNFC OF OAKLAND

)
)SS.
)

This instrument was acknowledged before me in Oakland County, Michigan, on the 2nd
of June,2014, by Sheriban Bardha and Ag[m Bardha;

/I

Name )}F Notary Public; ^U\/- (.. S«.W<\^i^.
N^t^ry Public, State of M>cMc,A»> , County of no.^.VflLiX/
My commission expires: •-< |l^|'jk.o _.
Acting in the County of _jQaj^Ac^d. .

Drafted by and-wh de^-wh 4o:
Sarah Baumgartner, Esq.
Honigman Miller Schwartz and Cohn LLP
660 Woodward Avenue
2290 First National Building
Detroit, Ml 48226-3506

Send subsequent tax bills to: Grantee

Recording Fee: $_ _

Transfer Tax: See Real Estate Transfer Tax Valuation Affidavit

When Recorted Return to:
rwa Source. Inc. -
Commerdd Team

682 Woodward Avenue
Datrort.Ml _

TSti"^-I^^V_

Covenant Deed

Page 2 of 2

14933055.3



LIBER 47102 PAGE 588

EXHIBIT A - LEGAL DESCRIPTION

Tax Id Number(s); 19-3fr-281-030

Land Situated in the City of Birmingham in the County of Oakland in the State of Ml

Town 2 North, Range 10 East, Section 36, BOWERS ADDITTION SUBDIVISION, as recorded in Liber 8,Page
26 of Plats, Oakland County Records. Easterly pan of Lot 6 beginning at Northeast lot comer, thence
Westerly 1.35 feet along North lot line, thence South 01 degrees 00 minutes 00 seconds West 6S.SO feet
parallel to East lot line, thence Southeasterly 52,89 feet to Southeast lot corner, thence Northerly 118.42
feet along East lot line to beginning, also alt of Lots 7,8 and 9, also Westerly part of Lot 10 measures
1Q.14fest along North lot line and 10.58 feet along South lot line.

Client Reference: 907 & 91 1 Haynes St,, Birmingham, M! 48009



LIBER 47102 PAGE 589

EXHIBIT B

EXCEPTIONS

1. Lease dated June 3, 2010 between Sheriban and Agim Bardha and Spa Mariana, LLC,
successor in interest to Corpo Chair Massage, LLC.

Covenant Deed

B-2
I49330i5.3



 

MEMORANDUM 
 

Planning Division 
DATE:   January 16th, 2020 
 
TO:   Planning Board Members 
 
FROM:  Nicholas Dupuis, City Planner 
 
SUBJECT: 501 S. Eton – Whistle Stop Diner – Design Review 
 
 
The owner of the Whistle Stop Diner located at 501 S. Eton has submitted a Design Review 
application for an interior and exterior renovation of an existing one story commercial building 
currently separated into three tenant spaces. The renovations proposed include an expansion into 
an adjacent tenant space, a new canopy, new signage, outdoor dining, a new walk in cooler, and 
several other exterior changes.  
   
1.0 Land Use and Zoning 

 
1.1 Existing Land Use – The existing land use is commercial. 

 
1.2 Zoning – The property is zoned MX (Mixed-Use) 

 
1.3 Summary of Adjacent Land Use and Zoning –  

 
 North South East West 

Existing Land 
Use Commercial Commercial Mixed-Use 

Single-
Family 

Residential 

Existing 
Zoning District 

MX (Mixed 
Use) 

MX (Mixed 
Use) 

MX (Mixed 
Use) 

R3 (Single-
Family 

Residential) 

Overlay Zoning 
District N/A N/A N/A N/A 

 
2.0 Setback and Height Requirements 
 

The attached summary analysis provides the required and proposed bulk, area, and 
placement regulations for the proposed project. 

 
3.0 Screening and Landscaping 

 
3.1 Dumpster Screening – No changes are proposed to the existing dumpster location or 



screening. The dumpster is currently placed at the southeast corner of the property in 
the existing parking lot, and could be considered screened on one side by a row of 
arborvitae plantings. The Planning Board may wish to require the applicant to 
fully screen the existing dumpster. 
 

3.2 Parking Lot Screening – There are no changes proposed to the existing parking lot 
screening. The parking lot is currently screened by a masonry screen wall and 
landscaping on the front (west) and side (south) of the lot, with the rear of the 
property/lot screened by an existing 6 ft. wood fence. 

 
3.3 Mechanical Equipment Screening – A parapet wall on the front and sides of the building 

screens the existing rooftop mechanical equipment. The plans submitted suggest a 
new rooftop mechanical system will be installed and screened by a perforated metal 
screenwall. The plans indicate that the rooftop units are yet to be selected, and that 
the screenwall will be fabricated and installed at a height that will fully screen the 
rooftop mechanical units. Thus, the applicant must provide specification sheets 
for all proposed rooftop mechanical units and the dimensions of the 
proposed screenwall to verify the units will be fully screened. 

 
3.4 Landscaping – No changes are proposed to the landscaping on site. There currently 

exists landscaping on the north end of the property including Arborvitae and shrubs. 
The City easement adjacent to their property contains grass and three street trees. 

 
3.5 Streetscape Elements – The streetscape currently contains three street trees and a 

news box. There are currently no streetlights installed on the easement, which 
measures 130.2 ft. With streetlights every 40 ft., the easement would need three to 
complete the streetscape. The Planning Board may wish to require the 
applicant to install bike racks, benches, streetlights and/or waste 
receptacles to continue the streetscape established to the north and south. 

 
4.0 Parking, Loading and Circulation 
 

4.1 Parking – The subject site currently contains an off-street parking facility with 13 
parking spaces. The proposed restaurant expansion will require one space per 75 sq. 
ft. of floor area, while the commercial tenant to the south will require one space per 
550 sq. ft. of floor area. A parking requirement breakdown is provided below: 

 
Land Use Sq. Ft. Required Parking  
Restaurant (Whistle Stop) 2,718 36 
Commercial (Yoga) 1,175 3 
Total: 3,893 39 

 
For the proposed expansion, the applicant is required to provide 39 off-street parking 
spaces, which is an additional 26 spaces from the existing 13-space lot. The applicant 
has been working with the neighboring property owners at Griffin Claw to forge a 
shared parking agreement between the two properties, as the hours of operation are 
conducive to such an agreement. However, the City has not received an executed 
parking agreement for the 26 outstanding space. Therefore, the applicant must 



provide 26 additional off-street parking spaces, enter into a shared parking 
agreement with the adjacent property owner, or obtain a variance from the 
Board of Zoning Appeals. 
 
It is worth noting that public on street parking exists in front of the subject property 
along S. Eton St., as well as on both sides along Hazel St. and Palmer St. totaling 
roughly twelve parking spaces. 
 

4.2 Loading – Because the building is less than 5,000 sq. ft. in floor area, there are no off-
street loading spaces required. 

 
4.3 Vehicular Circulation and Access – Vehicular circulation and access is proposed to 

remain, as it exists, with vehicles accessing the off-street parking facility via a drive at 
the south side of the property. 

 
4.4 Pedestrian Circulation and Access – Pedestrian circulation and access is proposed to 

remain, with access to the main entrance via the public sidewalk along S. Eton St. In 
the event of a shared parking agreement between two property owners, the 
Planning Board may wish to require or inquire upon enhanced pedestrian 
facilities for those patrons crossing Palmer St. to reach the Whistle Stop 
Diner. 

 
5.0 Lighting 

 
The applicant is proposing four new MRD LED light fixtures on the side and rear of the 
building, twenty-five ID+ LED downlights, and twelve Covelum LED Litebars. Article 4, 
Section 4.21 requires (among other things) that: 
 

1. All luminaries shall be full cutoff or cutoff. Exception to cutoff luminaries can be 
made at the discretion of the Planning Board if the light is found to be not obtrusive 
or distracting, designed for architectural enhancement, or is compatible with the 
surrounding neighborhood.  

2. The intensity of light on a site shall not exceed six-tenths (0.6) maintained foot-
candles at any property line that abuts a single-family residential zoned property 
or one and one half (1.5) maintained foot-candles at any property line for any 
other zoned property. 

 
The 12 LED litebars do not appear to be cutoff as defined by the Zoning Ordinance. 
However, the Planning Board may find the fixtures to be architectural enhancements and 
unobtrusive. 
 
Additionally, there is a small portion of light at the rear property line that exceeds 1.5 
foot-candles, and the entire frontage line exceeds 1.5 foot-candles. The applicant must 
revise the lighting proposals and photometric plan to not exceed 1.5 foot-
candles at all property lines or obtain a variance from the Board of Zoning 
Appeals. 

 
6.0 Departmental Reports 



 
6.1 Engineering Division – The Engineering Division has not provided any comments at 

this time. All comments will be made available at the Planning Board review meeting. 
 

6.2 Department of Public Services – The Department of Public Services has not provided 
any comments at this time. All comments will be made available at the Planning Board 
review meeting. 

 
6.3 Fire Department – The Fire Department has no concerns at this time. 

 
6.4 Police Department – The Police Department has not provided any comments at this 

time. All comments will be made available at the Planning Board review meeting. 
 

6.5 Building Division – The Building Division has not provided any comments at this time. 
All comments will be made available at the Planning Board review meeting. 

 
7.0 Design Review 

 
As noted above, the applicant is proposing a thorough renovation of the existing façade 
to go along with the proposed fresh new interior renovations. The work would consist of 
the removal of the existing awning/parapet to reconstruct a new parapet in brick to match 
the existing façade. The applicant is also proposing a wood element across the front 
façade (spilling over on the side) covered by a perforated metal panel which will house 
the proposed signage (signage discussed below). Additionally, the applicant is proposing 
two new steel and wood canopies, new guardrails, and a perforated metal screening 
system for the rooftop units. The following table details the newly proposed materials: 
  
Feature Material Color 
Parapet & Infill Brick To match existing 
Wood Panel 1” x 6” Cedar Raw cedar/unpainted 
Metal Panel Perforated Metal Black 
Metal Screening (Rooftop) Perforated Metal Bunglehouse Gray 
Entryway Guardrail Metal Tube Black 
Canopies Steel & Wood Black 

 
The applicant is also proposing a new outdoor dining area located on the large easement 
between the public sidewalk and S. Eton St., which will be constructed of brown Trex 
Decking and a black metal railing. Article 4, Section 4.44 of the Zoning Ordinance requires: 
 

1. Outdoor dining areas shall provide and service refuse containers within the outdoor 
dining area and maintain the area in good order. 

2. All outdoor activity must cease at the close of business or as noted in subsection 
3 below. 

3. When an outdoor dining area is immediately adjacent to any single-family or 
multiple-family residential district, all outdoor activity must cease at the close of 
business or 10:00 p.m., whichever is earlier. 

4. Outdoor dining may be permitted on the sidewalk throughout the year with a valid 
Outdoor Dining License, provided that all outdoor dining fixtures and furnishings 



must be stored indoors each night between November 16 and March 31 to allow 
for snow removal. 

5. All tables and chairs provided in the outdoor dining area shall be constructed 
primarily of metal, wood, or material of comparable quality. 

6. Table umbrellas shall be considered under Site Plan Review and shall not impede 
sight lines into a retail establishment, pedestrian flow in the outdoor dining area, 
or pedestrian or vehicular traffic flow outside the outdoor dining area. 

7. For outdoor dining located in the public right-of-way: 
a. All such uses shall be subject to a license from the city, upon forms 

provided by the Community Development Department, contingent on 
compliance with all city codes, including any conditions required by the 
Planning Board in conjunction with Site Plan approval. 

b. In order to safeguard the flow of pedestrians on the public sidewalk, such 
uses shall maintain an unobstructed sidewalk width as required by the 
Planning Board, but in no case less than 5 feet. 

c. Outdoor dining is permitted to extend in the right-of-way in front of 
neighboring properties, with the written permission of the property 
owner(s) and with Planning Board approval, if such property is vacant or 
the first floor storefront(s) is/are vacant. Outdoor dining areas may extend 
up to 50% of the width of the neighboring lot(s) storefront(s), or up to 
50% of the lot(s) frontage, if such lot is vacant. 

d. City Commission approval is also required for outdoor dining extensions 
onto neighboring property if the establishment making such a request holds 
a bistro license. 

e. An elevated, ADA compliant, enclosed platform may be erected on 
the street in front of an eating establishment to create an outdoor dining 
area from April 1 through November 15 only if the Engineering Department 
determines there is sufficient space available for this purpose 
given parking and traffic conditions. 

f. No such facility shall erect or install permanent fixtures in the public right-
of-way. 

 
The outdoor dining area is proposed as seasonal, with the entire platform being removed 
for the winter months. The twenty-six chairs are proposed as red in color, and the ten 
tables are proposed in black. No trash receptacle is shown on the plans. The applicant 
must submit specification sheets on the proposed tables and chairs to ensure 
they are constructed primarily of metal, wood, or material of comparable 
quality and submit new plans with outdoor dining hours and a trash receptacle 
within the outdoor dining area.  
 
On the rear of the building, the applicant is proposing to add a 164 sq. ft. walk in 
cooler/freezer to support the expansion of the restaurant. The proposal is to add a 
prefabricated freezer with slanted roof to roughly the middle of the façade, cutting space 
for one new interior access door and refitting an existing door. Additional work on the rear 
will involve one new door, the removal of a roll down door (and subsequent infill to match 
existing), and replacing one window with a door. It is unclear if the rear and side elevations 
will receive a new coat of paint. 
 



Finally, the applicant is also proposing new internally illuminated channel letter signage. 
The building contains roughly 91 ln. ft. of frontage, which allows for 91 sq. ft. of signage. 
Illumination is permitted in this district, with electrical raceways measuring no greater 
than 4 in. The applicant has not submitted details on the proposed signage. Therefore, 
the applicant must provide details to the Planning Division and/or the Design 
Review Board for approval for all proposed signage. 

 
8.0 Required Attachments 

 
Article 7, Section 7.26 states that Each Site Plan submitted to the Planning Board in 
accordance with the requirements of the Zoning Ordinance shall be on such forms and 
contain such information as the Planning Board shall determine necessary, including but 
not limited to a site plan, photometric plan, landscape plan, elevation drawings, interior 
floor plans, current aerial photos of the subject site and surrounding properties, 
specification sheets for all lighting and exterior mechanical equipment, and samples of all 
exterior building materials. All site plans submitted for review and approval must show 
the subject site in its entirety, must include all property lines, buildings and structures, 
and must show the same details for all adjacent properties within 200 feet of the subject 
site’s property lines. 
 
The applicant has submitted the following documents: 

 
 Submitted Not Submitted Not Required 
Existing Conditions Plan ☐ ☐ ☒ 
Scaled Site Plan ☒ ☐ ☐ 
Certified Land Survey ☐ ☐ ☒ 
Interior Floor Plans ☒ ☐ ☐ 
Landscape Plan ☐ ☐ ☒ 
Photometric Plan ☒ ☐ ☐ 
Colored Elevation Drawings ☒ ☐ ☐ 
Material Specification Sheets ☒ ☐ ☐ 
Material Samples ☐ ☒ ☐ 
Existing Site Photographs ☒ ☐ ☐ 
Aerial Photographs ☒ ☐ ☐ 
Proof of Ownership ☒ ☐ ☐ 

 
9.0 Approval Criteria 

 
In accordance with Article 7, section 7.27 of the Zoning Ordinance, the proposed plans 
for development must meet the following conditions: 
 

1) The location, size and height of the building, walls and fences shall be such that 
there is adequate landscaped open space so as to provide light, air and access to 
the persons occupying the structure. 

2) The location, size and height of the building, walls and fences shall be such that 
there will be no interference with adequate light, air and access to adjacent lands 
and buildings 



3) The location, size and height of the building, walls and fences shall be such that 
they will not hinder the reasonable development of adjoining property and not 
diminish the value thereof. 

4) The site plan, and its relation to streets, driveways and sidewalks, shall be such as 
to not interfere with or be hazardous to vehicular and pedestrian traffic. 

5) The proposed development will be compatible with other uses and buildings in the 
neighborhood and will not be contrary to the spirit and purpose of this chapter. 

6) The location, shape and size of required landscaped open space is such as to 
provide adequate open space for the benefit of the inhabitants of the building and 
the surrounding neighborhood. 

 
10.0 Recommendation 

 
Based on a review of the site plan revisions submitted, the Planning Division recommends 
that the Planning Board APPROVE the Design Review for 501 S. Eton St. – Whistle Stop 
Diner – with the following conditions: 
 

1. The applicant must provide specification sheets for all proposed rooftop 
mechanical units and the dimensions of the proposed screenwall to verify the units 
will be fully screened; 

2. The applicant must provide 26 additional off-street parking spaces, enter into a 
shared parking agreement with the adjacent property owner, or obtain a variance 
from the Board of Zoning Appeals; 

3. The applicant must request that the Planning Board approve the LED Litebars as 
architectural enhancements and/or unobtrusive; 

4. The applicant must revise the lighting proposals and photometric plan to not 
exceed 1.5 foot-candles at all property lines or obtain a variance from the Board 
of Zoning Appeals; 

5. The applicant must submit specification sheets on the proposed tables and chairs 
to ensure they are constructed primarily of metal, wood, or material of comparable 
quality and submit new plans with outdoor dining hours and a trash receptacle 
within the outdoor dining area; 

6. The applicant must provide details to the Planning Division and/or the Design 
Review Board for approval for all proposed signage;  

7. The applicant must submit material samples; and 
8. Comply with the requests of the Planning Board all City departments. 

 
11.0 Sample Motion Language 
 

Motion to APPROVE the Design Review for 501 S. Eton St. – Whistle Stop diner – with 
the following conditions: 
 

1. The applicant must provide specification sheets for all proposed rooftop 
mechanical units and the dimensions of the proposed screenwall to verify the units 
will be fully screened; 

2. The applicant must provide 26 additional off-street parking spaces, enter into a 
shared parking agreement with the adjacent property owner, or obtain a variance 
from the Board of Zoning Appeals; 



3. The applicant must request that the Planning Board approve the LED Litebars as 
architectural enhancements and/or unobtrusive; 

4. The applicant must revise the lighting proposals and photometric plan to not 
exceed 1.5 foot-candles at all property lines or obtain a variance from the Board 
of Zoning Appeals; 

5. The applicant must submit specification sheets on the proposed tables and chairs 
to ensure they are constructed primarily of metal, wood, or material of comparable 
quality and submit new plans with outdoor dining hours and a trash receptacle 
within the outdoor dining area; 

6. The applicant must provide details to the Planning Division and/or the Design 
Review Board for approval for all proposed signage;  

7. The applicant must submit material samples; and 
8. Comply with the requests of the Planning Board and all City departments. 

 
Motion to POSTPONE the Preliminary Site Plan Review for 501 S. Eton St. – Whistle Stop 
– pending receipt of the following: 
 

1. _________________________________________________________________ 
2. _________________________________________________________________ 
3. _________________________________________________________________ 

 
OR 

 
Motion to DENY the Preliminary Site Plan Review for 501 S. Eton St. – Whistle Stop – for 
the following reasons: 
 

1. _________________________________________________________________ 
2. ________________________________________________________________ 
3. _________________________________________________________________ 
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Zoning Compliance Summary Sheet 
 Final Site Plan Review 

501 S. Eton St. – Whistle Stop 
 
 
Existing Site: 1-story commercial building 

Zoning: MX – (Mixed Use) 
Land Use: Commercial 

 
Existing Land Use and Zoning of Adjacent Properties: 
 

  
North 

 
South 

 
East  

 
West 

 
Existing 
Land Use Commercial Commercial Mixed-Use Single-Family 

Residential 

 
Existing 
Zoning 
District 

 

MX (Mixed Use) MX (Mixed Use) MX (Mixed Use) 
R3 (Single-

Family 
Residential) 

Overlay 
Zoning 
District 

N/A N/A N/A N/A 

 
 

Land Area:   Existing: 0.26 ac. 
Proposed: 0.26 ac. (no changes proposed) 

Dwelling Units: Existing: 0 units 
Proposed: 0 units (no changes proposed) 

 
Minimum Lot Area/Unit: Required: 1,500 sq. ft. (one bedroom) 

2,000 sq. ft. (two bedroom) 
2,500 sq. ft. (three or more bedroom) 

Proposed: N/A (no changes proposed) 

Min. Floor Area /Unit: Required: 400 sq. ft. (efficiency) 
600 sq. ft. (one bedroom) 
800 sq. ft. (two bedroom) 
1,000 sq. ft. (three or more bedroom) 
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Proposed: N/A 

Max. Total Floor Area: Required: 100% 
6,000 sq. ft. for commercial, office, and service uses 

Proposed: 3,893 sq. ft. 

Min. Open Space: Required: N/A 
Proposed: N/A 

Max. Lot Coverage: Required: N/A 
Proposed: N/A 

Front Setback: Required: 0 ft. 
Proposed: 5 ft. (no changes proposed) 

Side Setbacks Required: 0 ft.  
Proposed: 8 ft. (no changes proposed) 

Rear Setback: Required: 10 ft.  
Proposed: 1.5 ft. – 41 ft. (no changes proposed) 

Min. Front+Rear Setback Required: N/A 
Proposed: N/A 

 
Max. Bldg. Height: Permitted: 45 ft., 4 stories 

Proposed: 16 ft., 1 story 

Min. Eave Height: Required: 18 ft. 
Proposed: 14 ft. (no changes proposed) 

Floor-Ceiling Height: Required: 12 ft. 
Proposed: None listed  

Front Entry: Required: On frontage line 
Proposed: On frontage line (no changes proposed) 

Absence of Bldg. Façade: Required: 32 in. screenwall 
Proposed: 32 in. screenwall (no changes proposed) 

Opening Width: Required: 25 ft. 
Proposed: 3 ft. (no changes proposed) 

Parking: Required: 39 off-street 
Proposed: 13 off-street 

The applicant must provide 39 off-street parking 
spaces, enter into a shared parking agreement 
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with the adjacent property owner, or obtain a 
variance from the Board of Zoning Appeals. 

Min. Parking Space Size: Required: 180 sq. ft. 
Proposed: 180 sq. ft. 

Parking in Frontage: Required: Off-street parking contained in the first story shall not be 
permitted within 10 feet of any building facade on a 
frontage line or between the building facade and the 
frontage line. 

Proposed: No parking in 1st story (no changes proposed) 

Loading Area: Required: 0 loading spaces 
Proposed: 0 loading spaces (no changes proposed) 

Screening:   
  

Parking: Required: 32 in. masonry screen wall 
Proposed: 32 in. masonry screen wall (no changes proposed) 

Loading: Required: Minimum 6 ft. screen wall 
Proposed: N/A 

Rooftop Mechanical: Required: Fully screened from public view 
Proposed: Perforated metal screen wall 

The applicant must provide specification sheets for 
all proposed rooftop mechanical units and the 
dimensions of the proposed screenwall to verify the 
units will be fully screened. 
 

Elect. Transformer: Required: Obscured from public view 
Proposed: N/A 

Dumpster: Required: 6 ft. masonry screen wall with wood gate 
Proposed: None (no changes proposed) 

The Planning Board may wish to require the 
applicant to fully screen the existing dumpster. 
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MEMORANDUM 
 

Planning Division 
 
DATE:   January 2, 2020 
 
TO:   Planning Board Members 
 
FROM:  Nicholas Dupuis, City Planner 
 
APPROVED:  Jana Ecker, Planning Director 
 
SUBJECT: 1026 Canterbury – Solar Panel Installation – Design Review 
 
 
Article 4, Section 4.09 of the Zoning Ordinance requires roof-mounted solar electric systems to 
be located on a rear- or side-facing roof, which do not front any street, unless such installation is 
proven to be ineffective or impractical. If installation is not practical on a rear- or side-facing roof, 
any other placement in all zoning districts shall be subject to a Design Review by either the 
Planning Board (non-historic properties) or the Historic District Commission (historic properties).  
 
The applicant is proposing an addition of solar panels to the street-facing front facade and the 
side facing façade of the non-historic home at 1026 Canterbury, which requires a Design Review 
by the Planning Board. The proposed installation will consist of 9 Panasonic 330A AC solar panels 
on the second story roof. The solar panels are black in color with black mounting rails/hardware, 
are proposed to be flush-mounted, and will not project vertically above the peak of the roof to 
which it is attached. The applicant is also proposing two Tesla Power Wall battery systems, both 
of which will be located inside the home. 
 

1.0 Land Use and Zoning 
 

1.1 Existing Land Use – The subject property is single-family residential. 
 

1.2 Zoning – The property is zoned R-1 (Single-Family Residential) 
 

1.3 Summary of Adjacent Land Use and Zoning –  
 

 North South East West 

Existing Land 
Use 

Single-Family 
Residential 

Single-Family 
Residential 

Single-Family 
Residential 

Single-Family 
Residential 

Existing 
Zoning District 

R-1 (Single-
Family 

Residential) 

R-1 (Single-
Family 

Residential) 

R-1 (Single-
Family 

Residential) 

R-1 (Single-
Family 

Residential) 

Overlay 
Zoning District N/A N/A N/A N/A 



 
2.0 Setback and Height Requirements 

 
There are no changes proposed to the setbacks or height of the building. 

 
3.0 Screening and Landscaping 

 
3.1 Dumpster Screening – Not applicable.       

 
3.2 Parking Lot Screening – Not applicable. 

 
3.3 Mechanical Equipment Screening – Not applicable. 

 
3.4 Landscaping – No changes proposed. 

 
3.5 Streetscape – No changes proposed. 

 
4.0 Parking, Loading and Circulation 

 
4.1 Parking – No changes proposed. 

 
4.2 Loading – Not applicable. 

 
4.3 Vehicular Circulation and Access – No changes proposed. 

 
4.4 Pedestrian Circulation and Access – No changes proposed. 

 
5.0 Lighting 

 
There are no changes in lighting associated with the proposed solar panel installation. 

 
6.0 Departmental Reports 

 
6.1 Engineering Division – The Engineering Division has no concerns at this time. 

  
6.2 Department of Public Services – The Department of Public Services has no 

concerns at this time. 
 

6.3 Fire Department – The Fire Department has no concerns at this time. 
 
6.4 Police Department – The Police Department has no concerns at this time. 

 
6.5 Building Division – As requested, the Building Department has examined the 

plans for the proposed project referenced above. The plans were provided to 
the Planning Department for site plan review purposes only and present 
conceptual elevations and floor plans. Although the plans lack sufficient detail 
to perform a code review, the following comments are offered for Planning 
Design Review purposes and applicant consideration: 



 
Applicable Building Codes: 

 
 2015 Michigan Building Code. Applies to all buildings other than those 

regulated by the Michigan Residential Code. 
 2015 Michigan Residential Code. Applies to all detached one and two-

family dwellings and multiple single-family dwellings (townhouses) not 
more than three stories in height with a separate means of egress and 
their accessory structures. 

 2015 Michigan Mechanical Code. (Residential requirements for 
mechanical 

 construction in all detached one and two-family dwellings and multiple 
single-family dwellings (townhouses) not more than three stories in 
height with a separate means of egress and their accessory structures 
are contained in the Michigan Residential Code) 

 2015 Michigan Plumbing Code. (Residential requirements for plumbing 
construction in all detached one and two-family dwellings and multiple 
single-family dwellings (townhouses) not more than three stories in 
height with a separate means of egress and their accessory structures 
are contained in the Michigan Residential Code) 

 2017 National Electrical Code along with the Michigan Part 8 Rules. 
(Residential 

 requirements for electrical construction in all detached one and two-
family dwellings and multiple single-family dwellings (townhouses) not 
more than three stories in height with a separate means of egress and 
their accessory structures are contained in the Michigan Residential 
Code) 

 
Review Comments: 

 
 Building and electrical permits will be required for the installation of the 

solar panels. 
 

7.0 Design Review 
 
The proposed roof-mounted solar panels are made by Panasonic, and the dimensions 
are roughly 5 ft. x 3.5 ft. x 1.6 in. for one panel. The installation of 9 panels will be 
entirely on the front facing roof, and will measure 162 sq. ft. in area. 

 
The panels and installation hardware are black in color. The existing roof construction 
on the home consists of dark grey/black asphalt shingles. There will be service 
equipment (AC disconnect, utility meter) located on the east (side) facade of the 
house. 
 

8.0 Approval Criteria 
 

In accordance with Article 7, section 7.09 of the Zoning Ordinance, the proposed plans 
for development must meet the following conditions: 



 
1. All of the materials required by this section have been submitted for review. 

 
2. All provisions of this Zoning Ordinance have been complied with. 

 
3. The appearance, color, texture and materials being used will preserve property 

values in the immediate neighborhood and will not adversely affect any 
property values. 

 
4. The appearance of the building exterior will not detract from the general 

harmony of and is compatible with other buildings already existing in the 
immediate neighborhood. 

 
5. The appearance of the building exterior will not be garish or otherwise 

offensive to the sense of sight. 
 

6. The appearance of the building exterior will tend to minimize or prevent 
discordant and unsightly properties in the City. 

 
7. The total design, including but not limited to colors and materials of all walls, 

screens, towers, openings, windows, lighting and signs, as well as treatment 
to be utilized in concealing any exposed mechanical and electrical equipment, 
is compatible with the intent of the urban design plan or such future 
modifications of that plan as may be approved by the City Commission. 
 

9.0 Recommendation 
 
Based on a review of the plans submitted, the Planning Division finds that the proposed 
Design Plan meets the requirements of Article 7, section 7.09 of the Zoning Ordinance 
and recommends that the Planning Board APPROVE the Design Plan for 1026 
Canterbury. 
 

10.0 Sample Motion Language 
 
Motion to APPROVE the Design Plan for 1026 Canterbury. 
 

OR 
 
Motion to POSTPONE the Design Plan for 1026 Canterbury, pending receipt of the 
following: 
 
1.___________________________________________________________________ 
2.___________________________________________________________________ 
3.___________________________________________________________________ 
 

OR 
 
Motion to DENY the Design Plan for 1026 Canterbury for the following reasons: 



 
1.___________________________________________________________________ 
2.___________________________________________________________________ 
3.___________________________________________________________________ 





















































MEMORANDUM 
 

Planning Division 
 
DATE:   January 2, 2020 
 
TO:   Planning Board Members 
 
FROM:  Nicholas Dupuis, City Planner 
 
APPROVED:  Jana Ecker, Planning Director 
 
SUBJECT: 1800 Pine – Solar Panel Installation – Design Review 
 
 
Article 4, Section 4.09 of the Zoning Ordinance requires roof-mounted solar electric systems to 
be located on a rear- or side-facing roof, which do not front any street, unless such installation is 
proven to be ineffective or impractical. If installation is not practical on a rear- or side-facing roof, 
any other placement in all zoning districts shall be subject to a Design Review by either the 
Planning Board (non-historic properties) or the Historic District Commission (historic properties).  
 
The applicant is proposing an addition of solar panels to the street-facing front facade and the 
side facing façade of the non-historic home at 1800 Pine, which requires a Design Review by the 
Planning Board. The proposed installation will consist of 17 Panasonic 330 Watt AC solar panels 
on the second story roof. The solar panels are black in color with black mounting rails/hardware, 
are proposed to be flush-mounted, and will not project vertically above the peak of the roof to 
which it is attached. 
 

1.0 Land Use and Zoning 
 

1.1 Existing Land Use – The subject property is single-family residential. 
 

1.2 Zoning – The property is zoned R-2 (Single-Family Residential) 
 

1.3 Summary of Adjacent Land Use and Zoning –  
 

 North South East West 

Existing Land 
Use 

Single-Family 
Residential 

Single-Family 
Residential 

Single-Family 
Residential 

Single-Family 
Residential 

Existing 
Zoning District 

R-2 (Single-
Family 

Residential) 

R-2 (Single-
Family 

Residential) 

R-2 (Single-
Family 

Residential) 

R-2 (Single-
Family 

Residential) 

Overlay 
Zoning District N/A N/A N/A N/A 



 
2.0 Setback and Height Requirements 

 
There are no changes proposed to the setbacks or height of the building. 

 
3.0 Screening and Landscaping 

 
3.1 Dumpster Screening – Not applicable.       

 
3.2 Parking Lot Screening – Not applicable. 

 
3.3 Mechanical Equipment Screening – Not applicable. 

 
3.4 Landscaping – No changes proposed. 

 
3.5 Streetscape – No changes proposed. 

 
4.0 Parking, Loading and Circulation 

 
4.1 Parking – No changes proposed. 

 
4.2 Loading – Not applicable. 

 
4.3 Vehicular Circulation and Access – No changes proposed. 

 
4.4 Pedestrian Circulation and Access – No changes proposed. 

 
5.0 Lighting 

 
There are no changes in lighting associated with the proposed solar panel installation. 

 
6.0 Departmental Reports 

 
6.1 Engineering Division – The Engineering Division has no concerns at this time. 

  
6.2 Department of Public Services – The Department of Public Services has no 

concerns at this time. 
 

6.3 Fire Department – The Fire Department has no concerns at this time. 
 
6.4 Police Department – The Police Department has no concerns at this time. 

 
6.5 Building Division – As requested, the Building Department has examined the 

plans for the proposed project referenced above. The plans were provided to 
the Planning Department for site plan review purposes only and present 
conceptual elevations and floor plans. Although the plans lack sufficient detail 
to perform a code review, the following comments are offered for Planning 
Design Review purposes and applicant consideration: 



 
Applicable Building Codes: 

 
 2015 Michigan Building Code. Applies to all buildings other than those 

regulated by the Michigan Residential Code. 
 2015 Michigan Residential Code. Applies to all detached one and two-

family dwellings and multiple single-family dwellings (townhouses) not 
more than three stories in height with a separate means of egress and 
their accessory structures. 

 2015 Michigan Mechanical Code. (Residential requirements for 
mechanical 

 construction in all detached one and two-family dwellings and multiple 
single-family dwellings (townhouses) not more than three stories in 
height with a separate means of egress and their accessory structures 
are contained in the Michigan Residential Code) 

 2015 Michigan Plumbing Code. (Residential requirements for plumbing 
construction in all detached one and two-family dwellings and multiple 
single-family dwellings (townhouses) not more than three stories in 
height with a separate means of egress and their accessory structures 
are contained in the Michigan Residential Code) 

 2017 National Electrical Code along with the Michigan Part 8 Rules. 
(Residential 

 requirements for electrical construction in all detached one and two-
family dwellings and multiple single-family dwellings (townhouses) not 
more than three stories in height with a separate means of egress and 
their accessory structures are contained in the Michigan Residential 
Code) 

 
Review Comments: 

 
 Building and electrical permits will be required for the installation of the 

solar panels. 
 

7.0 Design Review 
 
The proposed roof-mounted solar panels are made by Panasonic, and the dimensions 
are roughly 5 ft. x 3.5 ft. x 1.6 in. for one panel. The installation of 17 panels will be 
split into three separate arrays: 

1. Front of house (southwest): 9 panels, 162 sq. ft. 
2. Front of house (southeast): 4 panels, 72 sq. ft. 
3. Rear/side of house: 4 panels, 72 sq. ft. 

 
The panels and installation hardware are black in color. The existing roof construction 
on the home consists of grey/brown asphalt shingles. There will be service equipment 
(AC disconnect, utility meter) located on the west facade of the house, on the portion 
that is significantly set back from the property line. 
 

8.0 Approval Criteria 



 
In accordance with Article 7, section 7.09 of the Zoning Ordinance, the proposed plans 
for development must meet the following conditions: 
 

1. All of the materials required by this section have been submitted for review. 
 

2. All provisions of this Zoning Ordinance have been complied with. 
 

3. The appearance, color, texture and materials being used will preserve property 
values in the immediate neighborhood and will not adversely affect any 
property values. 

 
4. The appearance of the building exterior will not detract from the general 

harmony of and is compatible with other buildings already existing in the 
immediate neighborhood. 

 
5. The appearance of the building exterior will not be garish or otherwise 

offensive to the sense of sight. 
 

6. The appearance of the building exterior will tend to minimize or prevent 
discordant and unsightly properties in the City. 

 
7. The total design, including but not limited to colors and materials of all walls, 

screens, towers, openings, windows, lighting and signs, as well as treatment 
to be utilized in concealing any exposed mechanical and electrical equipment, 
is compatible with the intent of the urban design plan or such future 
modifications of that plan as may be approved by the City Commission. 
 

9.0 Recommendation 
 
Based on a review of the plans submitted, the Planning Division finds that the proposed 
Design Plan meets the requirements of Article 7, section 7.09 of the Zoning Ordinance 
and recommends that the Planning Board APPROVE the Design Plan for 1800 Pine. 
 

10.0 Sample Motion Language 
 
Motion to APPROVE the Design Plan for 1800 Pine. 
 

OR 
 
Motion to POSTPONE the Design Plan for 1800 Pine, pending receipt of the following: 
 
1.___________________________________________________________________ 
2.___________________________________________________________________ 
3.___________________________________________________________________ 
 

OR 
 



Motion to DENY the Design Plan for 1800 Pine for the following reasons: 
 
1.___________________________________________________________________ 
2.___________________________________________________________________ 
3.___________________________________________________________________ 
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January 6, 2020 
                                                                                   VIA EMAIL 
Ms. Jana L. Ecker                                                          
Planning Director 
City of Birmingham 
151 Martin Street, P.O. Box 3001 
Birmingham, MI 48012 
 
RE: 770 S. Adams, Birmingham, MI 
 Site Plan and Traffic Impact Study Review   
 
Dear Ms. Ecker: 
 
Fleis & VandenBrink (F&V) staff have completed our review of 770 S. Adams Preliminary Site Plan and the 
revised Traffic Impact dated December 20, 2019 which was received by F&V on January 3, 2020.  Based on 
our review of the TIS we have the following comments and observations. 

1. Rowe PSC completed a Traffic Analysis which included the Form A – Transportation Study Questionnaire.  
Some of the data shown on the preliminary site plan is not consistent with the data on Form A; however, 
the impact of these inconsistencies does not impact the results of the traffic study.  Prior to final site plan 
approval the correct values should be provided. 

Variable Form A Preliminary Site Plan 
Parking Spaces 113 spaces 110 spaces 

Retail Square Footage 2,090 SF 2,100 SF 

2. The trip generation table presented in Table 1 of the TIS does not have the correct values for the projected 
daily trip generation for the proposed retail land use (shown in the TIS 1,577, correct value 433).  The 
correct trip generation comparison table is provided below.  The discrepancy in the values does not affect 
the results of the traffic study, and no changes are required to the TIS to address this error. 

 
3. The queuing analysis performed indicates that there will be minimal left-turn queueing on Adams Road at 

the parking garage access and at the Alley, with peak hour vehicles queue lengths at 1 vehicle or less. 

4. Angle parking should be considered in the public parking facility located adjacent to the south side of the 
building.  The alley is one-way westbound and the proposed head-in (90 degree) parking creates the 
potential for wrong-way drivers in the alley. If angle parking is not feasible, additional one-way and wrong-
way signage should be provided. 

In Out Total In Out Total
Existing General Office Building 710 20,574 SF 229 40 6 46 4 21 25

Multi-Family Housing (Mid-Rise) 221 61 DU 331 5 16 21 17 11 28
Shopping Center-Small 820 2,090 SF 433 1 1 2 15 16 31

535 -34 11 -23 28 6 34

Land Use ITE Code Size Unit

Proposed

Difference

Scenario
Average Daily 
Traffic (vpd)

AM Peak Hour (vph) PM Peak Hour (vph)
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SUMMARY 
• The proposed development plan is expected to generate less AM traffic than the previous office land 

use and an increase of approximately 3% in traffic volumes during the PM peak hour.  Generally, 
changes in traffic volumes 5% or less are indiscernible to adjacent street traffic.   

• At this time the proposed retail land use is unknown. If the proposed retail land is determined in the 
future to be more intense than was previously assumed for this site, further analysis may be required 
at that time. 

• Angle parking should be considered in the public parking facility located adjacent to the south side of 
the building.  The alley is one-way westbound and the proposed head-in (90 degree) parking creates 
the potential for wrong-way drivers in the alley. If angle parking is not feasible, additional one-way and 
wrong-way signage should be provided. 

• Prior to final site plan, the Form A or the site plan should be revised to reflect the correct values 
regarding parking counts and retail square footage. 

We hope that this report addresses the City’s needs regarding this project. If you have any questions, please 
do not hesitate to contact us at your convenience.   
 
Sincerely, 
 
FLEIS & VANDENBRINK ENGINEERING, INC. 
 
 
 
 
Julie M. Kroll, PE, PTOE   
Traffic Engineering Services Manager 
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Proposed development would demolish iconic Hunter
House Hamburgers building

Sharon Dargay, Hometownlife.com Published 9:20 a.m. ET Jan. 4, 2019 | Updated 11:59 a.m. ET Jan. 4, 2019

Hunter House Hamburgers will lose its iconic white building to the wrecking ball if proposed plans for a mixed-
use, five-story development at its site are approved.   

The restaurant would gain a space in the northeast corner on the ground floor of the new building, but Kelly
Cobb, who oversees operations for his family's restaurant, doesn't support the plan. 

“Hunter House has a number of concerns about the development and we have not approved the project,” Cobb
said during a recent phone interview. 

He declined to elaborate on specifics. 

The Birmingham Planning Board looked at site plans and a community impact study in December, but postponed a decision on the project. Kevin Byrnes,
Birmingham communications director, said the board wanted more information about a traffic study. 

More: Did Santa bring you a drone? Learn how to fly it at Schoolcraft College (/story/life/2018/12/26/got-drone-learn-fly-through-classes-schoolcraft-
college/2337191002/)

More: Perfect Game transforms former bowling alley into huge family fun center (/story/money/business/2018/12/18/farmington-hills-bowling-center-gets-
new-name-arcade-laser-tag/2263027002/)

More: Local slider joints deliver greasy goodness (/story/life/food/2017/03/12/local-slider-joints-deliver-greasy-goodness/98477998/)

In its report to the board, the city planning department also listed six unresolved issues, including mitigation strategies for noise and dust, in connection
with the community impact study. Fourteen other unresolved issues, including the minimum size of fifth-floor residential units, were related to the site
plans. 

The board’s next meeting is 7:30 p.m. Wednesday, Jan. 9, at city hall, 151 Martin. 

(Photo: Dan Dean |
hometownlife.com)

Buy Photo

Buy Photo

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CP3yQTckvXIDjCNSB5LcPtdeH0A7orrSyTZrTiYyTCPrntLX5ARABINLsuw1gyeatiZCk6A-gAa3Qtf8DyAEC4AIAqAMByAOZBKoExQJP0CedXoKoLKWOmzbvWG_G26s6M39VHwtQ6cquUZj0rX-mgouQe0bxDb90tAkZKCXDFoiT4qa2QkrsMiB0gwcjPmhjKsz7YDoOqO-gRufIHXwxvrteonKnjrwm5eRQ87Sc8RQ9IvUpZUphMI9nkoMZfKMNbgppgVCh137dT_I72PhVmgP2YdyU40puYIErJSSWFCMYejMoqKcwJCzu6Trip0xGCCwh7MeKfDtIuC7FgU_mt7QboAtLyrx84WmteYFO_S1wPB_63TiClk_sCxy21OF63ToTtGjN-X0SJKIk3jJRhu_59jDL6B-74FRPE-7cffxdCFTcx70VXgZFxoR5ukd5fVNa0JEEjeg4UgOOtXVLkzQQA-_wj_wPFoa54PDnEwuskHuuXTeV0iuTNJYZjvwClX6F_Pxu1nyTZsfb0wBPif8H4AQBoAYCgAe7r0qoB47OG6gH1ckbqAeoBqgH2csbqAfPzBuoB6a-G9gHAdIIBwiAYRABGAGxCTmor_FKTk9WgAoD2BMD&ae=1&num=1&cid=CAASEuRodF30rh3x04Rp4Zh6TPRETg&sig=AOD64_3EisDzFZKomzWjk8jGS9CQMyh5Ww&client=ca-pub-5717092533913515&adurl=https://www.us-mattress.com/%3Fgclid%3DEAIaIQobChMIwL31yoLV3wIV1AD5AB216wHqEAEYASAAEgJEXfD_BwE
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Inside of the Hunter House in Birmingham.  (Photo: Junfu Han | Staff Photographer)

The developer, Hesham Gayar of Grand Blanc, submitted an application for the combined community impact study and site plan review in late
November. 

Hotel, commercial uses

The half-acre site includes Hunter House and land currently leased to the city for public parking. The new development would consist of two levels of
underground parking, commercial and parking on the first floor, a hotel on the second through fourth floors and residential units on the fifth floor. Eighty-
one parking spaces would be located in underground parking and 14 ground-level spaces would be for Hunter House. The main entrance to The Maple
would be on Park, where a valet lane also is proposed.  

ADVERT I S EMENT

A report to planning board members noted that the “proposed development will help improve the visual appearance of the area, by creating a denser,
more compact development with enough height to create a street wall along Woodward.”

The report noted that the proposed development would “meet the spirit and intent” of the Downtown Birmingham 2016 Master Plan, creating a
“harmonious facade” along Maple. The Greenleaf Trust building on the south side of Maple at Park is of similar height and massing. 

Although the building dates to the 1950s, according to the Hunter House website, the community impact study notes that the property does not appear on
the National Register of Historic Places and is not in the city’s inventory of historic structures. 
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Hunter House is a favorite location to fuel up on hamburgers during the annual Woodward Dream Cruise. (Photo: Dan Dean)

Cobb’s grandparents, Al and Martha Papazian, bought the business from another family in 1982 and ran Hunter House Hamburgers together until Martha
died in the mid-1990s. Cobb’s mother, Susan Papazian Cobb, has been in charge of the Birmingham location for 20 years. Cobb became involved with
the family business five years ago. He runs the Ann Arbor location, oversees company operations and is in charge of the Hunter House food trucks. 

"We have property rights," Cobb said of the Birmingham location. He said the proposed project would trample on those rights. 

Gayar was unavailable for comment. 

 

Read or Share this story: https://www.hometownlife.com/story/news/local/birmingham/2019/01/04/five-story-building-may-replace-hunter-house-
hamburgers-birmingham/2449567002/
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