
 
 

WHITE LAKE TOWNSHIP 
INTER-OFFICE MEMORANDUM 

COMMUNITY DEVELOPMENT DEPARTMENT 
 
DATE: April 8, 2024 
 
TO:  Rik Kowall, Supervisor 
  Township Board of Trustees 
 
FROM: Sean O’Neil, AICP 

Community Development Director 
 
SUBJECT: Gateway Crossing 
 Preliminary site plan approval 

Property described as parcel numbers 12-20-426-003 (6350 Highland 
Road) and 12-20- 402-003 (6340 Highland Road), located at the southwest 
corner of Bogie Lake Road and Highland Road, consisting of 
approximately 5.36 acres. 

________________________________________________________________________ 
The above request is now ready for Township Board Consideration.  The matter was 
considered by the Planning Commission at their regular meeting of April 4, 2024, at 
which time the Planning Commission recommended approval of the preliminary site 
plan. The request is now ready to be considered by the Township Board. 
   
Please find enclosed the following related documents: 
 Draft minutes from the Planning Commission meeting held on April 4, 2024. 
 Review letter prepared by Justin Quagliata, Staff Planner, dated March 27, 2024. 
 Review letter prepared by Michael Leuffgen, Township Engineer, dated March 28, 

2024. 
 Review letter prepared by Jason Hanifen, Fire Marshal, dated March 26, 2024. 
 Wetland delineation report. 
 Traffic study 
 Preliminary site plan and elevations. 

 
 
Please place this matter on the next available Township Board agenda.  Do not hesitate to 
contact me should you require additional information. 



WHITE LAKE TOWNSHIP 
PLANNING COMMISSION 

APRIL 4, 2024 

CALL TO ORDER 
Chairperson Seward called the meeting to order at 6:30 P.M. 

Roll was called: 

Present: 
T. Joseph Seward, Chairperson
Steve Anderson
Debby Dehart
Pete Meagher
Matt Slicker
Merrie Carlock, Vice Chairperson
Mona Sevic

Absent: 
Robert Seeley 
Scott Ruggles, Township Board Liaison 

Others: 
Sean O’Neil, Community Development Director 
Justin Quagliata, Staff Planner 
Mike Leuffgen, DLZ 
John Iacoangeli, Beckett & Raeder 
Hannah Kennedy-Galley, Recording Secretary 

APPROVAL OF AGENDA 
MOTION by Commissioner Carlock, seconded by Commissioner Anderson to approve the agenda as 
presented. The motion carried with a voice vote: (7 yes votes). 

APPROVAL OF MINUTES 
A. March 7, 2024

Chairperson Seward noted a correction to the minutes: Page 2, the name Seifman needed to be 
corrected. 
MOTION by Commissioner Anderson, seconded by Commissioner Anderson, to approve the minutes 
of March 7, 2024 as corrected. The motion carried with a voice vote: (6 yes votes, Meagher abstained). 

CALL TO THE PUBLIC (FOR ITEMS NOT ON THE AGENDA) 
None. 
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PUBLIC HEARING 
A. Gateway Crossing 

Property described as parcel numbers 12-20-426-003 (6350 Highland Road) and 12-20-
402-003 (6340 Highland Road), located at the southwest corner of Bogie Lake Road and 
Highland Road, consisting of approximately 5.36 acres. 
Request: Preliminary site plan and special land use approvals 
Applicant: Najor Companies 

 
Staff Planner Quagliata gave a brief overview of the applicant’s request. 
 
Commissioner Sevic asked staff for clarification regarding ingress and egress to the property. Staff 
Planner Quagliata said it would be right in, right out only on M-59, and there was another proposed 
driveway on the east side of Bogie Lake Road 
 
Commissioner Meagher asked staff if the distance from Bogie Lake to the driveway was an MDOT or 
Township issue. Staff Planner Quagliata confirmed it was a Township issue, and the applicant would need 
to seek a variance from the ZBA. 
 
Commissioner Slicker asked for clarification regarding the traffic on the east side of the property. Staff 
Planner Quagliata said it was proposed to have traffic enter from the east drivewat Bogie Lake Road to 
avoid drive thru traffic on the north and west, as a driveway on Highland Road.  There was discussion to 
remove parking on the northeastern corner of the site to relieve traffic at the northwestern side of the 
building and to provide more safety to customers navigating the site. He added that there would be 
steady traffic within the site, and keeping the internal traffic moving safely was important. 
 
Commissioner Anderson asked staff about the sidewalk. Staff Planner Quagliata said the developer was 
required to remove the existing shoulder and convert it to greenbelt. Sidwalk would be installed along 
the property’s Highland Road frontage. 
 
Commissioner Dehart asked staff if there would be a left turn lane on Bogie Lake Road. Staff Planner 
Quagliata said no, there was a right-hand taper that would need to be improved to the Road Commission 
standards.  
 
Mr. Leuffgen briefly went over his engineering review. 
 
Commissioner Anderson asked Mr. Leuffgen if the traffic study was reviewed. Mr. Leuffgen confirmed, 
DLZ reviewed the study and was in agreement with the findings. 
 
Brian Najor, Najor Companies, was present to speak on behalf of his request. He had owned the property 
for many years, and was hoping to add to the Township’s growth. His development was demand driven, 
and tried to put his best foot forward in coming up with a plan for the site. The site was challenging due 
to the elevation changes. He had previously worked with Redwood to provide necessary easements, and 
had a good rapport with Redwood. 
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Scott Tousignant, Boss Engineering, clarified a few items. He said regarding the drive approaches, he had 
spoken with MDOT and they were satisfied with those locations. If the M-59 approach was shifted, the 
construction feasibility would be minimal, and it would be the same with the Bogie Lake approach if it 
were shifted south due to the change in elevation. The one-way stub near Bogie Lake Road would help 
direct drivers to the drive thru lane. In regards to the circulation, the elimination of three parking spaces 
would help alleviate some of the concern. The site circulation would be kept predictable and there would 
potentially be the opportunity for a turn around. 
 
Beau Wynn, Detroit Architectural Group, said the property would be well maintained and taken care of 
because it would remain a family-owned business. He briefly went over the building’s elevations and 
materials.  
 
Commissioner Carlock asked staff where the ordering and pick up areas would be. Staff Planner 
Quagliata said the drive thru would be on the south side of the building, and the window for pickup 
would be on the northeast area of the building. 
 
Commissioner Carlock asked Mr. Wynn about the panels on the elevations. Mr. Wynn said they were 
decorative brick.  
 
Commissioner Carlock asked staff about window coverage. Staff Planner Quagliata said the zoning 
ordinance required 30% window coverage on the east elevation of the building, and the applicant only 
proposed 9.27% coverage on their plan. The applicant would need to seek a variance for the reduction 
in coverage. 
 
Commissioner Anderson asked Mr. Wynn if drivers westbound be able to see mechanical units on the 
top of the building. Mr. Wynn said it was possible due to the elevation of the site. 
 
Commissioner Anderson asked Mr. Najor if all of the tenants were confirmed for the development. Mr. 
Najor said he was in talks with a few different tenants, and was in the process of securing the anchor 
tenant. 
 
Commissioner Dehart asked if the drive thru lane was missed, would a driver have to turn around to get 
into the lane. Mr. Tousignant said yes. 
 
Chairperson Seward opened the public hearing at 7:18 P.M. 
 
Paul Cronenwett, pastor of Grace Church, wanted to know if there was impact to his church’s driveway 
easement. It was confirmed there would be a positive impact due to the connection of the sidewalk 
pathway. 
 
Chairperson Seward closed the public hearing at 7:20 P.M. 
 
MOTION by Commissioner Meagher, seconded by Commissioner Anderson, to approve the special 
land use for Gateway Crossing, identified as parcel numbers 12-20-426-003 (6350 Highland Road) and 
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12-20-402-003 (6340 Highland Road), subject to addressing staff and consultant’s comments and 
approval of ZBA variances. The motion carried with a voice vote: (7 yes votes). 
 
MOTION by Commissioner Meagher, seconded by Commissioner Sevic, to recommend Township 
Board approve the preliminary site plan for Gateway Crossing, identified as parcel numbers 12-20-426-
003 (6350 Highland Road) and 12-20-402-003 (6340 Highland Road), subject to addressing staff and 
consultant comments and approval of ZBA variances. The motion carried with a voice vote: (7 yes 
votes). 

 
B. 2024 Master Plan 

 
Mr. Iacoangeli briefly reviewed the Master Plan process for the audience. 
 
Director O’Neil confirmed this was the only public hearing for this matter. The next step in the process 
was for the Planning Commission to take action to approve the Master Plan, and then the Township 
Board would take action as well.  
 
Director O’Neil thanked Mrs. Mary Earley for her help on editing the document on grammatical issues 
 
Chairperson Seward opened the public hearing at 7:33 P.M. 
 
Steve Woodard, 955 Schuyler, shared his concerns regarding the focus areas on the plan, in particular 
the area of Bogie Lake Road and Cedar Island Road. Mr. Iacoangeli said that focus area was reworked 
with the comments from resident participation and the Planning Commission. 
 
Jim Runestad, 2210 Teggerdine, spoke in concern over an abundance of proposed apartments and 
potential congestion in the Township. He wanted the Master Plan to reflecting the concerns and desires 
of the Township residents.  
 
Director O’Neil said a lot of the land use categories didn’t change in the plan, and multiple family uses 
were seen south of M-59, and the market has demanded the ranch style attached product that was 
geared toward empty nesters. There was interest in both purchasing and renting. 
 
Commissioner Slicker stated that internal community members may not want multiple family housing, 
but future residents might want multiple family housing. Director O’Neil said as time and demands 
changed, it would be difficult to predict what the demand for people looking to move to the Township 
would want. 
 
Mary Earley, 5925 Pine Ridge Court, had read the Master Plan in its entirety three times. She placed her 
trust in the Planning Commission and Township staff, and stated that Mr. Runestad’s comments were 
fearmongering. 
 
Director O’Neil said there was a letter from a developer that was concerning the Pontiac Lake Gateway 
District. 
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The Planning Commission favored a lower building height for the Pontiac Lake Gateway district. 
 
MOTION by Commissioner Meagher, seconded by Commissioner Sevic to adopt by resolution the 2024 
White Lake Master Plan and recommend approval to the Township Board. The motion carried with a 
roll call vote: (7 votes). 
(Meagher/yes, Dehart/yes, Carlock/yes, Seward/yes, Anderson/yes, Sevic/yes, Slicker/yes). 
 

C. Zoning Ordinance amendments 
 
Director O’Neil said he had not received a lot of feedback regarding the amendments. He highlighted 
the sections regarding height in the Pontiac Lake Gateway district. He added the ZBA saw countless 
variances regarding lot coverage, and it made sense to increase the allowable lot coverage by 5% - 10%, 
depending on lot size. There was discussion on renaming Agricultural and Suburban Farm. The 
Planning Commission favored leaving the districts as is. Parking was another significant standard that 
was discussed. The ordinance standard would remain the same, but the change would make the 
minimum the maximum, effectively reducing the standard by 75%. If an applicant wanted more than the 
maximum allowed parking, they would need to seek a variance. 
 
Commissioner Slicker was concerned with parking problems in the future with strip centers with 
different use vendors. Director O’Neil said it was a possibility that parking could fall short in that instance, 
but for the most part, the change would be beneficial. 
 
The Planning Commission shared their support of the change to the parking minimum/maximum. 
 
ZBA approvals were extended to 12 months, and final site plan approvals were extended to 2 years. 
 
Chairperson Seward opened the public hearing at 8:24 P.M. 
 
There was one letter regarding the amendments to be included into the record. 
 
Chairperson Seward closed the public hearing at 8:24 P.M. 
 
MOTION by Commissioner Meagher, seconded by Commissioner Carlock recommend the Township 
Board adopt the Zoning Ordinance amendments, subject to the omittance of sections 11, 12, 14, and 
15. The motion carried with a roll call vote: (7 yes votes). 
(Slicker/yes, Sevic/yes, Anderson/yes, Seward/yes, Carlock/yes, Dehart/yes, Meagher/yes). 
 
CONTINUING BUSINESS 
None. 
 
NEW BUSINESS 
None. 
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LIAISON'S REPORT 
The ZBA had three cases last month; three approvals were received. Triangle Trail had begun 
construction. The contract was awarded for Stanley Park Phase 1, the construction contract was waiting 
on approval. Hess-Hathaway was holding their sheep shearing on April 27. 
 
DIRECTOR'S REPORT 
The second reading of the Six Lake/Filling Station was approved; the Board approved the rezoning the 
General Business.  The new Civic Center building designs were due May 15. The pre-con for the 
Elizabeth Lake Road reconstruction was scheduled for the near future. 
 
OTHER BUSINESS 

A. New Hope White Lake PDA amendment 
 
Director O’Neil gave a brief overview of the request. 
 
Rumi Shazad, owner, was present to speak on behalf of his request. He said the addition of Sokol 
Healthcare Training on site would help staff his building, as well as provide training opportunities. The 
request was for the company to rent the office building on the property. 
 
Stephanie and Doug Sokol, were present. They stated they were a family and veteran owned business, 
and the building would have three staff. Classes would be run every two weeks for 10 days. They were 
licensed through the state, and held licenses to hold the CNA courses. They also held clinical training, 
which was another benefit of sharing the location with the assisted living.  
 
Commissioner Anderson asked Ms. Sokol what the criteria was of the applicants who would be attending 
the training. Ms. Sokol said she received a lot of applicants through Michigan Works, and accepted 
applicants from 17 years old. The applicants had to have a clear background check and a negative TB skin 
test. The majority of her students were high school and college graduates; the busiest time for training 
was late spring/early summer. 
 
Director O’Neil asked Mr. Shahzad if there would be any additional signage needed. Mr. Shazad said 
there would be signage outside of the office building. Director O’Neil said the sign on Williams Lake Road 
could be changed to include Sokol Healthcare. Mr. Shahzad said he would also be utilizing digital 
marketing. Mr. Sokol suggested basic vinyl sign on the window of the office building. 
 
Commissioner Dehart was in favor of the request; more nurses were needed everywhere. 
 
MOTION by Commissioner Meagher, seconded by Commissioner Carlock to recommend the Township 
Board approve of New Hope’s Planned Development Agreement, including signage amendments as 
discussed, subject to staff working with the developer on language. The motion carried with a voice 
vote: (7 yes votes). 
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B. Walmart temporary use request 
 
MOTION by Commissioner Carlock, second by Commissioner Dehart to recuse Commissioner Sevic 
from the Walmart temporary use request due to Walmart being her employer. The motion carried 
with a voice vote: (6 yes votes). 
 
Director O’Neil briefly went over the request.  
 
MOTION by Commissioner Slicker, seconded by Commissioner Anderson, to approve Walmart’s 
temporary use request subject to staff memo conditions. The motion carried with a voice vote: (6 yes 
votes). 
 
COMMUNICATIONS 
There would not be a meeting on April 18. 
 
NEXT MEETING DATE:  May 2, 2024. 
 
ADJOURNMENT 
MOTION by Commissioner Carlock, seconded by Commissioner Meagher to adjourn at 9:02 P.M. The 
motion carried with a voice vote: 
(7 yes votes). 



WHITE LAKE TOWNSHIP 
PLANNING COMMISSION 

 

REPORT OF THE  
COMMUNITY DEVELOPMENT DEPARTMENT  

 
 
TO:  Planning Commission 
 
FROM: Sean O’Neil, AICP, Community Development Director 
 

Justin Quagliata, Staff Planner 
 
DATE: March 28, 2024 
 
RE:  Gateway Crossing 
  Preliminary Site Plan and Special Land Uses – Review #4 
 

 
Staff reviewed the revised site plan prepared by Boss Engineering (revision date January 12, 

2024).  The following comments from the first review dated January 23, 2023, second review 

dated September 26, 2023, and third review dated February 8, 2024 are listed below.  Responses 

to those comments are provided in (green). 

 

Najor Companies (Brian Najor) has requested preliminary site plan and special land use (2) 

approval to construct a commercial/retail center on Parcel Number 12-20-426-003 and Parcel 

Number 12-20-402-003, located at the southwest corner Bogie Lake Road and Highland Road.  

The two legal descriptions on Sheet 1 conflict with the combined legal description on Sheet 

2 and the size of the parcels listed in the Site Data Table on Sheet 3.  Revise for consistency.  

The lot width listed in the Site Data table is also inconsistent with the combined legal 

description on Sheet 2 and the dimension labeled on the drawing.  Revise for consistency.  

(Comments addressed.  Acreage is now consistent between plan sheets and the Site Data 

Table).  Currently the parcels are zoned GB (General Business).  Combined the parcels 

comprising the subject site are approximately 5.836 acres in size (to be confirmed based on 

previous comments).  If the project proceeds to construction, an application to combine the 

parcels shall be submitted to the Assessing Department prior to issuance of a building 

permit. final site plan submission (comment remains as a notation).  The design engineer 

stated the Applicant acknowledges this requirement.     
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The Applicant is proposing to construct two one single-story buildings totaling 12,380 8,573 

8,620 square feet in size.  (Total area of the building and each tenant space size listed on 

Sheet 3 are all inconsistent with the preliminary floor plan.  Revise for consistency).  

(Comment addressed.  The total area of the building and each tenant space size listed on 

Sheet 4 are now consistent with the floor plan).  The size of the retail and coffee shop 

building labeled on the drawing (8,320 square feet) is two square feet less than the size of 

the building listed in the Site Data table on Sheet 3 (8,322 square feet).  Revise for 

consistency.  (Comment addressed.  The Site Data Table now shows the correct total area 

for the building and it matches what is shown on the site plan).  Special land use approval is 

requested as two one drive-thru windows are is proposed; the easterly unit of the east building is 

identified as a coffee shop and the westerly building is identified as a Culver’s drive-thru 

restaurant.  Special land use approval is also requested to allow outdoor dining at the retail and 

coffee shop building and Culver’s.  (The Culver’s building is no longer being proposed on 

this site). 

 

Based on the nature of the proposed project, the Applicant shall state whether the 

development would be a commercial condominium project or consist of another ownership 

arrangement.  (Comment addressed.  A note about the building having a single owner and 

leasable units as well as a west parcel for sale is now noted in the Site Data Table.  

However, it appears the proposed west parcel would share a driveway and drive aisle(s) 

with the east parcel; the appropriate easement agreements would need to be submitted for 

review and approval prior to scheduling a pre-construction meeting). 

 

Master Plan 

 
The Future Land Use Map from the Master Plan designates the subject site in the Planned 

Business category.  All development in Planned Business is required to adhere to strict access 

management principles in order to minimize traffic conflict and maximize safety throughout the 

M-59 corridor.  Connections to and segments of the Township community-wide pathway system 

are required as an integral part of all Planned Business development. 

 

The Future Land Use Map from the draft 2024 Master Plan designates the subject site in the 

Commercial Corridor category, which is intended to provide regional goods and services (such 

as large box-stores and drive-thrus) to residents and non-residents. 
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FUTURE LAND USE MAP 

 

 
 

Zoning 

 

Both parcels comprising the subject site are located in the GB (General Business) zoning district, 

which requires a minimum of 200 feet of lot width and one acre of lot area.  Both parcels meet 

the minimum standards for both lot area and lot width of the GB zoning district.  Retail 

commercial uses are a permitted principal use in the GB zoning district.  Beverage and restaurant 

establishments with drive-thru window service are a special land use in the GB zoning district. 

 

ZONING MAP 
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Physical Features 

 

There appear to be EGLE (Michigan Department of Environment, Great Lakes, and Energy) 

regulated wetlands on the site.  However, a wetland delineation was not provided.  A delineation 

prepared by a wetland specialist/ecologist must be provided by the Applicant at 

preliminary site plan.  (Comment outstanding.  Provide a copy of a delineation report).  

(Comment addressed.  A delineation report dated November 3, 2023 has been provided).  

EGLE has regulatory authority regarding the wetland boundary location(s) and jurisdictional 

status of wetlands on this site.  Prior to final site plan, wetland boundary verification shall be 

completed by EGLE.  Note the proposed layout may require revision in response to the 

EGLE review.  Based on the submitted plans, the Applicant proposes to grade within the 

Natural Features Setback.  Grading activities should not occur in the Natural Features 

Setback as the intent is to, as much as possible, leave said area in its natural state.  If 

grading is permitted to occur in the Natural Features Setback, the area must be restored to 

its natural, undisturbed state.  A Natural Features Setback restoration plan is required and 

must be submitted at final site plan.  (Comments remain as notations.  These requirements 

were acknowledged by the Applicant’s engineer in the response letter provided to the first 

and second review). 

 

The following should be conditions of any approval: 

 

• Prior to any construction or grading on the site, the Applicant shall install silt fencing at the 

upland edge of Natural Features Setbacks / limits of grading.  The silt fencing shall be 

removed after construction once the area is stabilized and vegetation has been established.  

 

• Wetland limits shall be clearly identified with permanent markers.  The size, number, 

location, and language on the markers shall be subject to the approval of the Community 

Development Director.  

 

Access 

 

The site fronts on Highland Road and Bogie Lake Road.  Highland Road (state trunkline) along 

the subject site is a four-lane divided highway designated as a Principal Arterial on the Township 

Thoroughfare Plan.  Development of the subject site requires the installation of an eight-foot-

wide sidewalk along the Highland Road property frontage (shown on plans; the existing paved 

shoulder shall be removed and converted to greenbelt).  (Comment addressed.  The existing 

paved shoulder along Highland Road will be removed and converted to greenbelt except 

for the area being used for the right-turn taper).  Along the east side of the property the 

northern portion of Bogie Lake Road is a four-lane road (three lanes going north (two right-turn 

lanes to eastbound Highland Road, one northbound lane through Highland Road), and one lane 

going south).  There is also an existing right-turn taper at the Bogie Lake Road driveway 

approach.  Bogie Lake Road along the southern portion of the property is a two-lane road. 
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While the zoning ordinance requires site plans incorporate (where feasible and appropriate) 

cross-access with neighboring sites, the property to the west is owned by ITC.  There is no 

opportunity for vehicle access through the ITC corridor, so constructing a frontage road to the 

west is not required. 

 

The zoning ordinance requires a minimum six-foot-wide sidewalk placed one-foot from the 

inside edge of the right-of-way along the Bogie Lake Road property frontage.  The plan shows 

eight-foot-wide sidewalk and boardwalk (195 linear feet of boardwalk) along Bogie Lake Road 

property frontage.  Direct pedestrian access from the frontage sidewalks to the buildings 

should be provided. (Comment addressed.  Direct pedestrian access is now provided from 

the sidewalks along Highland Road and Bogie Lake Road).  Note it appears the Applicant 

is proposing to construct offsite sidewalk to the west along Highland Road (whether or not 

the offsite sidewalk is in the road right-of-way shall be clarified on the plan).  Easements 

would be required from the adjacent property owner to construct offsite sidewalk (if not in 

the right-of-way).  (Comment addressed.  Per the design engineer, the sidewalk is located in 

the right-of-way).  The boardwalk details on Sheet 9 conflict with the boardwalk width 

shown on Sheet 3.  Revise for consistency.  (Comment addressed.  The boardwalk width on 

Sheet 9 is now shown to be eight-feet-wide).  Additionally, some of the sidewalk 

(boardwalk) along Bogie Lake Road is proposed outside of the right-of-way; the sidewalk 

(boardwalk) must be relocated inside the road right-of-way or an easement be provided.  

Right-of-way/easement widths for public walkways when not adjacent to or a part of street 

rights-of-way must be at least 15 feet and dedicated to the use of the public.  Only a 10-foot-

wide sidewalk easement is proposed.  Revise accordingly.  (Comment addressed.  The 

sidewalk easement has been changed to be 15 feet as required instead of the 10 feet 

previously proposed).  Furthermore, sidewalk shall be constructed to the south property 

line, or a variance is required from the Zoning Board of Appeals.  (Comment addressed.  A 

portion of the sidewalk is now proposed to the south property line (south side of the church 

driveway). 

 

DLZ reviewed the submitted traffic impact study (TIS) and stated the methodology is in line 

with standard practices and the findings are supported by the data provided.  Additionally, DLZ 

was in agreement with the conclusions and recommended treatments. 

 

The development would be accessed from a driveway on Highland Road and Bogie Lake Road.  

Both driveways  The Highland Road driveway would require variances from the zoning 

ordinance access management standards.  As a preface to the following comments regarding 

access management, the Planning Commission should note the zoning ordinance states direct 

access drives should generally be minimized in number and maximized in separation.  

Reasonable access is not necessarily the same as direct access.  The number of driveways 

permitted for a site shall be the minimum number necessary to provide safe and efficient access 

for regular traffic and emergency vehicles. 
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The minimum distance between a proposed driveway and the nearest intersection shall not be 

less than 455 feet when the speed limit is greater than or equal to 50 miles per hour (mph).  

Along the Highland Road frontage the speed limit is 55 mph.  The proposed distance of the 

Highland Road driveway to the Bogie Lake Road intersection is 300 feet.  Therefore, a 155-foot 

variance is required from the Zoning Board of Appeals.  (Comment outstanding; however, 

the Applicant intends to seek a variance from the Zoning Board of Appeals).  The minimum 

distance between a proposed driveway and the nearest intersection shall not be less than 350 feet 

when the speed limit is 45 miles per hour (mph).  Along the Bogie Lake Road frontage, the speed 

limit is 45 mph.  As the driveway is not 350 feet from the intersection, a variance is required 

from the Zoning Board of Appeals.  (Comment rescinded.  See response to following 

comment).  Note the dimension of the centerline of the Bogie Lake Road driveway to 

Highland Road on the site plan.  (Comment addressed.  A dimension (350.6 feet) has been 

added to the plan).  

 

Utilities 

 

The project would be served by both the municipal water and sanitary sewer systems.  The 

Township Engineering Consultant will perform an analysis of stormwater, location and capacity 

of utilities, and grading to ensure compliance with all applicable ordinances as well as the 

Township Engineering Design Standards. 

 

Staff Analysis – Preliminary Site Plan 

 

The development standards for the GB district require 50-foot front yard setbacks, 20-foot rear 

yard setbacks, and 15-foot side yard setbacks.  The proposed front (east) setback listed in the 

Site Data table on Sheet 3 is incorrect.  Revise accordingly.  (Comment addressed.  The 

proposed east setback in the Site Data Table is now shown correctly).  General Note 2 on 

Sheet 7 identifies the west setback as a front yard and not a side yard.  Revise accordingly.  

(Comment addressed.  The note has been revised).  The maximum building height allowed is 

35 feet or two stories, whichever is less.  Article 4, Section 17 of the zoning ordinance provides 

additional standards for drive-in or drive-thru window service, including a front yard setback of 

60 feet (see Page 8 of this report regarding this requirement). 

 

Building Architecture and Design 

 

Generally, exterior building materials should be comprised primarily of high quality, durable, 

low maintenance material, such as masonry, stone, brick, glass, or equivalent materials.  

Buildings should be completed on all sides with acceptable materials.  The proposed building 

materials for the Culver’s are a mix of stone (veneer) and EFIS (exterior insulation finishing 

system).  Canvas awnings are also proposed.  The proposed building materials for the multi-

tenant building are a mix of brick (veneer), fiber cement siding, and hardie paneling.  Metal 

canopies are also proposed. 
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While building materials will be reviewed in detail at final site plan, the Applicant should be 

aware of the Township’s architectural character requirements.  EFIS, fiber cement siding, and 

hardie panel are not considered high-quality materials.  Seventy (70) percent of all elevations of 

both buildings should be covered with some combination of brick or stone or glass.  

(Comment outstanding.  The building is unattractive in appearance, and the fiber cement 

paneling and siding are substandard materials.  All sides of the building will be visible 

from adjacent roads and must be comprised of high-quality materials.  Also, a 

brown/tan/taupe color scheme should be utilized on the building as opposed to dark grey, 

light grey, and black).  (Comment addressed.  The building materials have been revised to 

include almost all brick veneer with a light, medium, and dark brown color scheme).   

Furthermore, all buildings shall have windows at eye level covering at least 30 percent of 

the front facade (north and east elevations of the buildings).  Calculations for window 

coverage on the front facades shall be provided on the elevations at final site plan.  

(Comment remains as a notation.  This requirement was acknowledged by the Applicant’s 

engineer in the response letter provided to the first review).  While front facade window 

coverage calculations are not provided at this time, it appears the north elevation meets the 

30% requirement.  However, the east elevation does not meet the 30% requirement; if the 

east elevation is not updated to provide the required window coverage, a variance must be 

requested from the Zoning Board of Appeals.  (Glass coverage calculations have been 

added to the preliminary elevations.  The required window coverage is provided on the 

north elevation, but a variance is required on the east elevation as only 9.27% window 

coverage is proposed.  The required variance has been added to the variance list on Sheet 4 

of the plan set). 

 

A sample board of building materials to be displayed at the Planning Commission meeting 

and elevations in color are required by the zoning ordinance and must be submitted at final 

site plan.  Additionally, the address (street number) locations shall be shown on the 

building.  Six-inch-tall numbers visible from the street shall be required.  The address 

locations are subject to approval of the Fire Marshal.  (Comments remain as notations.  

These requirements were acknowledged by the Applicant’s engineer in the response letter 

provided to the first review). 

 

Outdoor patios are located on the site.  Details for the items to be located on the patios and 

details for the patios’ surfacing shall be provided at final site plan.  (Comment remains as a 

notation.  This requirement was acknowledged by the Applicant’s engineer in the response 

letter provided to the first review).  An ornamental paving treatment should be required by 

the Planning Commission.  The treatment should be something either decorative or something 

to provide aesthetic quality to the patios.  Potential options for ornamental paving treatments 

include, but are not limited to, CMU pavers; brick; stone; or stamped, stained, and sealed 

concrete.  Accessory items such as railings, benches, trash receptacles, outdoor seating (such as 

tables and chairs), or sidewalk planters located in the vicinity of sidewalks and/or outdoor 

seating areas are required to be of commercial quality and complement the building design and 

style.  These details shall be provided at final site plan.  (Comment remains as a notation.  

This requirement was acknowledged by the Applicant’s engineer in the response letter 

provided to the first review).  
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Landscaping and Screening 

 

Landscaping must comply with the provisions of the zoning ordinance and should be designed to 

preserve existing significant natural features and to buffer service areas, parking lots, and 

dumpsters.  A mix of evergreen and deciduous plants and trees are preferred, along with seasonal 

accent plantings.  A landscape plan will be provided and reviewed in detail during final site plan 

if the preliminary site plan is approved.  Following are initial comments relative to a landscape 

plan: 

 

• A snow storage plan was not provided.  Information on method of snow storage shall be 

provided at final site plan.  Winter maintenance of parking lot landscape islands 

(insufficient parking lot landscape islands for plant material – variance required from 

the Zoning Board of Appeals (add to list of variances to be requested on Sheet 4 or 

demonstrate the required amount of parking lot landscaping can be provided (this can 

be demonstrated without having a landscape architect prepare a landscape plan)) 

(Comment addressed at this level of review.  Proposed areas for parking lot landscaping 

have been shown on Sheet 4.  Note not all of the proposed areas identified will count as 

parking lot landscaping; this will be reviewed further when a landscape plan is 

submitted at final site plan)) shall be required where heavy applications of salt and de-

icing products occur through the use of salt tarps which minimize soil absorption and 

ultimately reduce plant disorders.  (Comments remain as notations.  The response letter 

provided to the first review states a snow storage plan will be provided at final site plan 

along with a landscape plan).  

 

Trash Receptacle Screening 

 

The zoning ordinance requires dumpsters to be surrounded by a six-foot-tall wall on three sides 

and an obscuring wood gate on a steel frame on the fourth side, located on a six-inch concrete 

pad extending 10 feet in front of the gate, with six-inch concrete-filled steel bollards to protect 

the rear wall and gates.  Furthermore, the zoning ordinance states dumpsters and trash storage 

enclosures shall be constructed of the same decorative masonry materials as the buildings to 

which they are accessory.  Brickform concrete (simulated brick pattern) or stained, decorative 

CMU block are not permitted where the principal building contains masonry.  Plain CMU block 

is also prohibited.  A dumpster enclosure detail was provided on Sheet PP-1.  (The 

aforementioned sheet has been renumbered as PP-3 with the second submittal).  (The 

aforementioned sheet has been renumbered as PP-4 with the third submittal).  (The 

aforementioned sheet has been renumbered as PP-5 with the third submittal). 

 

At the time of trash pick-up, the location of the dumpster enclosure could cause conflict 

with traffic entering and exiting the site.  The dumpster enclosure location should be 

evaluated when considering circulation around the site.  (Comment addressed.  One 

dumpster enclosure has been eliminated and the other dumpster enclosure location has 

been revised to reduce conflict with traffic). 
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Parking 

 

The parking calculations in the Site Data table on Sheet 3 are incorrect and shall be 

revised.  (Comment outstanding.  When units or measurements determining number of 

required parking spaces result in fractional space, any fraction up to and including one-

half shall be disregarded and fractions over one-half shall require one parking space).  

(Comment addressed.  Required parking calculations have been updated.  See following 

comments).  54 parking spaces are required for Culver’s, not 46.  31 parking spaces are 

required for the coffee shop, not 19.  The fast food standard shall be applied to the coffee 

shop.  (Comment outstanding.  Revise accordingly).  (Comment addressed.  Required 

parking calculations have been updated.  See following comments).  Retail tenant space #1 

requires 13 12 parking spaces, not 11 13.  Retail tenant spaces #2 and #3 each require nine 

parking spaces, not seven.  Additionally, gross floor area is utilized for fast food and retail 

uses, not useable floor area.  It is unacceptable to remove 15 percent of the floor area from 

the parking calculations.  (Comment addressed).  116 65 77 parking spaces and 8 stacking 

spaces are required to serve the development and 90 48 61 parking spaces and 16 stacking 

spaces are proposed; therefore, a 261716-parking space variance is required from the 

Zoning Board of Appeals.  (Revise parking variance note on Sheet 3 accordingly).  

(Comment addressed.  The applicable note on Sheet 4 has been updated). 

 

The Planning Commission should note per the proposed zoning ordinance amendment to 

the off-street parking requirements, a maximum of 77 parking spaces would be allowed on 

the site and a minimum of 58 parking spaces would be required.  Therefore, with 61 

parking spaces proposed, a parking space variance would not be required. 

 

Staff recommends the Planning Commission require the six easterly parking spaces be 

removed.  Traffic circulation at the northeast corner of the site will make these spaces 

dangerous and difficult to access; vehicles attempting to access these spaces could cause 

traffic conflicts with vehicles exiting the drive-thru and bypass lane.  Additionally, staff 

suggests the three northwesterly parking spaces be removed.  Traffic circulation at the 

northwest corner of the site will make these spaces dangerous and difficult to access; 

vehicles attempting to access these spaces could cause traffic conflicts with vehicle 

ingress/egress from/to the Highland Road driveway and vehicles entering the drive-thru.  

(Comment outstanding.  The nine aforementioned parking spaces remain as previously 

proposed.  A dimension (19 feet) has been added to the back side of the six parking spaces 

on the east side of the site; this has been noted as an attempt to demonstrate reduced 

interference from these parking spaces with the bypass lane.  Staff continues to recommend 

revisions to this area of the site plan; see recommendation on Page 15). 

 

Two-way drives are required to be a minimum of 24 feet in width.  At the east end of the 

northerly drive aisle, the proposed width is 22.8 feet.  Revise the site plan to increase the 

width to 24 feet; if not revised, a variance is required from the Zoning Board of Appeals.  

(Comment addressed.  The aforementioned two-way drive aisle has been revised to be 24 

feet in width). 
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The one-way drive (approximately 40 feet in length) north of the Bogie Lake Road 

driveway shall be removed.  (Comment outstanding.  See third comment in green in this 

paragraph).  One-way drives are required to be a minimum of 20 feet in width, so the 

proposed width of 12 feet would require a variance from the Zoning Board of Appeals.  

(Comment addressed.  The one-way drive aisle has been increased to 20 feet in width).  

However, removing this drive will improve vehicle circulation around the site.  Funneling 

traffic north through said area would conflict with drive-thru and bypass lane traffic 

(maintaining the bypass lane is important for the efficient and safe function of the drive-

thru).  Also, vehicles attempting to enter the drive-thru from the Bogie Lake Road 

driveway would also have to traverse west across the drive aisle north of the building 

where pedestrians are accessing vehicles north of said drive aisle and vehicles on both sides 

of said drive aisle are entering/exiting the site from the west.  Removing the 

aforementioned section of one-way drive aisle will also allow the landscape island in this 

area to be extended east to the east property line.  (Staff concerns remain regarding the 

internal traffic circulation near the northeast corner of the site.  Vehicles backing out of the 

easternmost parking spaces may have difficulties). 

 

The zoning ordinance requires each individual parking space be delineated by dual stripes, 

two feet apart centered on the dividing lines and painted white.  Revise the site plan and the 

typical parking space detail on Sheet 3.  If the required striping is not provided, a variance 

is required from the Zoning Board of Appeals.  (Comment addressed.  The plans as well as 

the parking space detail on Sheet 3 (now Sheet 4) now show white dual striping). 

 

All dimensions for drive widths and parking space depth shall be revised.  The site plan 

measures drive widths to the face of curb; road measurement surface is taken between the 

edges of the gutter pan (drive width shall be provided between the edges of the gutter pan).  

(Comment partially addressed.  There are still some drive aisles/maneuvering lanes with 

width measured to the curb, not the edge of the gutter pan.  Revise accordingly).  

(Comment addressed.  The measurements have been revised accordingly).  Furthermore, 

gutter pan shall not be included in the measurement of parking space depth. Revise the site 

plan and the typical parking space detail on Sheet 3.  (Comment partially addressed.  Sheet 

3 shows 18-foot-deep parking spaces in some areas of the site while other spaces are 17-feet 

in depth.  Gutter pan is also being counted as width in parking spaces abutting such.  

Revise accordingly).  (Comment addressed.  The typical parking space detail now shows 

the space length to be 17-feet and matching what is proposed on the site plan, and the space 

measurements have been revised accordingly).  

 

The typical parking space detail shows spaces 18 feet in length and the site plan shows the 

spaces 17 feet in length.  Revise for consistency.  (See previous comment.  While the typical 

parking space detail shows parking spaces 17 feet in depth, the plan shows 18-feet-deep 

spaces in some areas).  (Comment addressed.  See previous comment). 

 

While provided on the typical angled parking space detail, label the length and width 

dimensions of the angled parking on the site plan.  (Comment rescinded.  Angled parking is 

no longer proposed). 
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The sidewalk north of the southernmost parking spaces shall be increased to seven feet in 

width to be eligible for 17-foot-deep parking spaces abutting the aforementioned sidewalk.  

Otherwise, 18-foot-deep parking spaces shall be required.  (Comment outstanding.  

Clarification is required.  While in the response letter provided to the second review the 

Applicant’s engineer stated the sidewalk width has been increased to seven feet in width, on 

Sheet 4 there is a 6.5-foot dimension label appearing to indicate the width of said sidewalk).  

(Comment addressed.  The dimension has been revised and now shows the full seven-foot 

width).  Label the parking space depth and width, width of the sidewalk north of the 

spaces, and width of the sidewalk west of the spaces.  (Comment partially addressed.  

Parking space depth and width have been added, but the sidewalk width west of the spaces 

is not labeled and the width of the sidewalk north of the spaces is unclear (see previous 

comment)).  (Comment addressed.  Additional sidewalk width dimensions have been added 

to the site plan).  Additionally, staff recommends the 10 southernmost parking spaces be 

restricted to employee parking and designated/marked accordingly.  (Comment partially 

addressed.  The number of parking spaces south of the building has increased to 24.  Staff 

continues to suggest the southernmost spaces (12) be restricted to employee parking and 

designated/marked accordingly.  While in the response letter provided to the second review 

the Applicant’s engineer stated they acknowledge this recommendation, a note stating such 

could not be located by staff on Sheet 4).  (Comment addressed.  Site Plan Note 4 has been 

added to Sheet 4 of the plan set). 

 

For the proposed drive-thrus, eight vehicle stacking spaces inclusive of the vehicle at the 

window are required.  The site plan shall show nine-foot-wide and 18-foot-long stacking 

spaces, and the parking calculations in the Site Data table on Sheet 3 shall be revised to 

show the required and proposed stacking spaces.  (Comment addressed.  The Site Data 

Table now shows the correct number of required and proposed stacking spaces). 

 

Off-Street Loading Requirements 

 

The zoning ordinance requires two one loading spaces for a development of this size (one for 

each building).  Such loading and unloading spaces must be an area 10 feet by 50 feet, with a 15-

foot height clearance.  No loading spaces are proposed, so a variance is required from the 

Zoning Board of Appeals.  (Comment partially addressed.  A loading space is now 

provided northeast of the proposed dumpster enclosure (label the length and width); 

however, staff agrees with DLZ regarding the location presenting conflict with traffic 

entering and exiting the site from Bogie Lake Road).  (Comment addressed.  The loading 

space north of the proposed dumpster is now shown outside of the drive aisle). 
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Signs 

 

The zoning ordinance requires the area, quantity, location, and dimensions of all signs to be 

provided with the preliminary site plan.  The site plan shows the location of two one monument 

signs, each with a 10-foot setback from the Highland Road and Bogie Lake Road rights-of-way.  

(The proposed sign area of the monument sign is 125 square feet, which exceeds the 

allowed sign area by 65 square feet and would require a variance from the Zoning Board of 

Appeals (a note on Sheet 4 incorrectly states the allowed sign area is 65 square feet when 

the allowed sign area is 60 square feet based on the proposed sign setback; revise 

accordingly).  (Comment addressed.  The monument sign has been revised with additional 

setback and reduced sign area to comply with the zoning ordinance).  Freestanding signs 

on parcels containing a multi-tenant building in the GB zoning district are allowed six 

square feet of sign area for each one foot of setback, up to a maximum of 150 square feet in 

area (with a 25-foot setback)).  (The Applicant will be requesting a variance for sign area 

(has been added to the list of variances to be requested on Sheet 4)).  (Comment rescinded.  

See previous comment in green in this paragraph).  In instances where a parcel has frontage 

on two thoroughfares, a second freestanding sign may be permitted along the secondary 

thoroughfare.  This provision is contingent upon the second sign being no more than 50 percent 

of the size permitted the first sign, a minimum 150 feet of separation exists between any 

freestanding signs on the site, and all other setback requirements are met.  Sheet PP-1 shows a 

detail labeled “existing pylon sign.”  There is no existing pylon sign on the site.  (The 

aforementioned sheet has been renumbered as PP-3 with the second submittal).  

Furthermore, the zoning ordinance prohibits pylon signs.  Remove the aforementioned detail 

from the plan set.  (Comment addressed.  The aforementioned detail has been removed).  

Any proposed freestanding sign must be of the monument type (which is indicated on Sheet 3 of 

the site plan).  While monument sign details were not provided (a detail is now provided on 

Sheet PP-3) (the aforementioned sheet has been renumbered as PP-4 with the third 

submittal) (the aforementioned sheet has been renumbered as PP-5 with the third 

submittal), staff can administratively review and approve signage.  Any/all signage would be 

required to comply with the zoning ordinance.   

 

The Culver’s building elevations show three wall signs (one on every façade except the south 

elevation).  In instances where a parcel has frontage on two streets, an additional wall sign may 

be permitted on the building facing the secondary thoroughfare, which is no greater than five 

percent of the wall area on which the sign is placed.  Where permitted, wall signs must be 

located flat against the building’s front façade or parallel to the front façade on a canopy.  The 

wall sign on the west elevation shall be removed, or a variance is required from the Zoning 

Board of Appeals.  Additionally, wall signs cannot extend above the roofline of a building.  

Variances are required to install wall signs above the roofline of the building.  Staff does not 

support any variances for signage.  The building elevations should be revised to comply with 

the sign standards.  Note signage is not permitted on the awnings.  (These comments are no 

longer applicable as the Culver’s building is no longer being proposed on this site).   
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The multi-tenant (four tenants) retail and coffee shop building elevations show wall signs on 

every facade, except the south elevation.  In the case of a building with two or more tenants, one 

wall sign is permitted per tenant.  In instances where a parcel has frontage on two streets, an 

additional wall sign may be permitted on the building facing the secondary thoroughfare, which 

is no greater than five percent of the wall area on which the sign is placed.  The wall sign on the 

west elevation shall be removed, or a variance is required from the Zoning Board of 

Appeals.  (Comment outstanding).  (The Applicant will be seeking a variance for this wall 

sign (has been added to the list of variances to be requested on Sheet 4)).   (Comment 

rescinded.  The wall sign on the west elevation has been removed).  Additionally, wall signs 

cannot extend above the roofline of a building.  Variances are required to install wall signs 

above the roofline of the building.  (Comment outstanding).  (The Applicant will be seeking 

a variance for the placement of walls signs (has been added to the list of variances to be 

requested on Sheet 4)).  (Comment rescinded.  The wall signs on the north elevation have 

been removed.  The response letter provided to the third review stated until tenants are 

known sign placement is unknown, and sign permits will be sought as tenants are selected).  

Staff does not support any variances for signage.  The building elevations should be revised to 

comply with the sign standards.  (Comment remains as a notation).  Note signage is not 

permitted on the canopies.   

 

Outdoor Lighting 

 

Site lighting is required to comply with the zoning ordinance.  Information on site lighting will 

be provided and reviewed in detail during final site plan.  While the building elevations show 

wall-mounted lighting, outdoor lighting is reviewed and approved via a photometric plan and 

required attachments.  All luminaries shall be removed from existing sheets in the plan set.  

(Comment outstanding.  Note the type of wall-mounted sconce lighting (appears to be 

outward, unshielded lighting) shown on the preliminary elevations is not permitted in the 

Township and would require a variance from the Zoning Board of Appeals).  (Comment 

rescinded.  The sconce lighting has been removed from the plans.  A photometric plan 

indicating light sources and styles will be provided at final site plan). 

 

Staff Analysis – Special Land Use (Drive-thru) 

 
Special land uses for drive-thrus are evaluated using the general standards for all special land 

uses listed in Article 6, Section 10 of the zoning ordinance and the following specific standards 

for outdoor dining found in Article 4, Section 17 of the zoning ordinance: 
 

A. A front yard setback of at least sixty (60) feet shall be required. 

The coffee shop drive-thru tenant space is only 50 feet from the Bogie Lake Road right-of-way.  

However, the drive-thru window is over 60 feet from the Bogie Lake Road right-of-way.  The 

Applicant may request the Zoning Board of Appeals make an interpretation allowing the 

setback as proposed being conforming to the 60-foot front yard setback.  (Comment 

outstanding; however, the Applicant intends to seek an interpretation/variance from the 

Zoning Board of Appeals).  The Culver’s building is conforming. 
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B. Entrance and exit drives shall be at least one hundred (100) feet from any street intersection 

and two hundred (200) feet from any residential district. 

The Highland Road driveway is not 200 feet from the residential zoning district to the west.  

Therefore, a variance is required from the Zoning Board of Appeals.  (Comment 

outstanding; however, the Applicant intends to seek a variance from the Zoning Board of 

Appeals).  The Bogie Lake Road driveway is compliant. 

 

C. An outdoor lighting plan shall specify the type of fixtures to be used, light intensity, and 

method of shielding the fixtures so that light does not project onto adjoining properties or on 

any public or private street or right-of-way.  Dropped fixtures shall not be allowed.  The site 

plan shall include a photometric plan and catalog details for all proposed fixtures.  Outdoor 

lights must meet the performance standards of Section 5.18. 

Site lighting is required to comply with the zoning ordinance.  Information on site lighting will 

be provided and reviewed in detail during final site plan. 

 

Staff Analysis – Special Land Use (Outdoor Dining) 

 

Special land uses for outdoor dining are evaluated using the general standards for all special land 

uses listed in Article 6, Section 10 of the zoning ordinance and the following specific standards 

for outdoor dining found in Article 4, Section 18 of the zoning ordinance: 
 

A. The Planning Commission shall determine that the use is designed and will be operated so as 

not to create a nuisance to property owners adjacent to or nearby the eating establishment.  

As such, the proposed use shall meet the following minimum criteria: 

 

i. The establishment may operate only during the following hours:  

• Monday thru Thursday: 8:00 a.m. – 12:00 midnight 

• Friday: 8:00 a.m. – 2:00 a.m. 

• Saturday: 10:00 a.m. – 2:00 a.m. 

• Sunday: 10:00 a.m. – 10:00 p.m. 

Culver’s and tThe coffee shop would be required to adhere to said hours of operation.  

(Revise Site Plan Note 3 on Sheet 3.  The hours of operation pertain to the outdoor 

dining hours, not hours of operation for the coffee shop).  (Comment addressed.  

The note on Sheet 4 has been updated accordingly).   

 

ii. The use of exterior loudspeakers is prohibited where the site abuts a residential 

district or use. The noise level at the lot line shall not exceed 70 dB.  

Culver’s and tThe coffee shop would be required to adhere to said performance standard. 

 

iii. An outdoor lighting plan shall specify the type of fixtures to be used, light intensity, 

and method of shielding the fixtures so that light does not project onto adjoining 

properties or on any public or private street or right-of-way. Dropped fixtures shall 

not be allowed. The site plan shall include a photometric plan and catalog details for 

all proposed fixtures. Outdoor lights must meet the performance standards of Section 

5.18.  
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Site lighting is required to comply with the zoning ordinance.  Information on site 

lighting will be provided and reviewed in detail during final site plan. 

 

B. Additional parking spaces must be provided according to the following:  

 

i. Outdoor dining areas for more than 30 people or which include either permanent or 

seasonal structures, such as awning, roofs, or canopies, may be required to provide 

additional parking according to the following:  

 

a. If the outdoor seating is 25% of the indoor seating or less, no additional parking 

is necessary.  

 

b. If the outdoor seating is 26%-50% of the indoor seating, the restaurant may be 

required to provide up to 125% of the parking required for the indoor space.  

 

c. If the outdoor seating is over 50% of the indoor seating capacity, the restaurant 

may be required to provide up to 150% of the parking required for the indoor 

space. 

According to the site plan, a 656 square foot patio is proposed on the northeast corner of the 

Culver’s building and a 253 232 square foot patio is proposed on the northeast corner of the 

retail and coffee shop building.  From an occupancy perspective, the Building Code states 

assembly without fixed seating – unconcentrated (tables and chairs) is F15 square feet per 

person.  Maximum patio occupancy is subject to approval of the Building Official.  The site plan 

shows seating for 16 patrons on the Culver’s patio (four, four-top tables).  Based on a restaurant 

dining room with 80 seats, the outdoor seating does not warrant additional parking.  The site plan 

shows seating for eight patrons on the coffee shop patio (two, four-top tables).  The submitted 

floor plan does not show the coffee shop seating capacity; however, the tenant space would be 

limited to 32 seats in order to not warrant additional parking to serve the outdoor seating.  (Per 

the design engineer, the outdoor seating is less than 25% of the indoor seating.  Therefore, 

no additional parking is required). 

 

Planning Commission Options / Recommendation 

 

The Planning Commission may recommend approval, approval with conditions, or denial of the 

preliminary site plan to the Township Board; action on the special land use is determined by the 

Planning Commission.  Staff recommends the plans be revised and resubmitted to address 

the items identified in this memorandum.  An updated list of any requested variances shall 

also be provided.  The majority of staff comments have been addressed.  While there are 

variances required, the plan demonstrates land use feasibility.  Concerns remain regarding 

the internal traffic circulation, especially near the northeast corner of the site.  At a 

minimum the southerly three parking spaces of the easternmost six parking spaces should 

be removed; doing so would also allow the direct pedestrian access to the building from the 

frontage sidewalk along Bogie Lake Road to be shifted north.  As proposed, the location of 

the pedestrian access is a safety concern as it crosses the bypass lane just north of the drive-

thru window.  Eliminating the three aforementioned parking spaces and shifting the 

pedestrian access north would provide separation from vehicles at the drive-thru window. 
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The following plans were reviewed: 

 

• Plans prepared by Boss Engineering dated January 5, 2023 (revision date September 8, 2023 

January 12February 28, 2024).  The utility, grading, and drainage plans for the site are 

subject to the approval of the Township Engineering Consultant and shall be completed in 

accordance with the Township Engineering Design Standards.  Note 2 on Sheet 1 shall be 

removed (the zoning ordinance requires plans be to scale).  (Comment addressed.  The 

note has been removed). 

 

• Preliminary floor plan and elevations prepared by Detroit Architectural Group dated January 

4Septembeer 6November 15, 2023February 28, 2024.  These plans shall be sealed by the 

Registered Architect who prepared the plans.  (Comment addressed.  The 

aforementioned plan sheets have been sealed). 

 

• Floor plan and exterior elevations prepared by AMAG dated May 15, 2020 (revision date 

May 28, 2020).  These plans shall be sealed by the Registered Architect who prepared 

the plans.  (Comment rescinded.  This comment is no longer applicable as the west 

building is no longer being proposed). 



 

 

March 27, 2024 

 

Sean O’ Neil 
Community Development Department 
Charter Township of White Lake 
7525 Highland Road 
White Lake, Michigan 48383 
 

RE:  Gateway Crossing- Preliminary Site Plan Review – 4th Review 

Ref: DLZ No. 2345-7567-01    Design Professional: Boss Engineering 
 

Dear Mr. O’ Neil, 

Our office has performed a Preliminary Site Plan review for the above-mentioned plan dated February 28, 
2024.  The plans were reviewed for feasibility based on general conformance with the Township Engineering 
Design Standards. 

General Site Information 

This site is located at the southwest corner of M-59 and Bogie Lake Road. Total site acreage is approximately 
5.36 acres.  

Site Improvement Information: 

 Construction of a retail and coffee shop building (8,620 sq.ft.) with associated parking, including ADA 
parking. 

 Site to be serviced by proposed water main and sanitary sewer. 
 Storm water runoff is proposed to be routed via storm sewer to and detained underground located 

south of the proposed building. 
 

The following items should be noted with respect to Planning Commission review: 

Note that comments from our previous review dated February 13,2024 are in italics.  Responses to those 
comments are in bold.  New comments are in standard font. 
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a) Provide wetland delineation report.  In addition, a wetland permit from EGLE will be required due to 
the construction of the boardwalk within the wetlands and wetland buffer and due to the proximity of 
site construction in general to the wetlands.  Comment outstanding. Although a delineation has been 
provided, our office requests a copy of the wetland report.  Comment addressed.  A copy of the 
wetland report has now been provided.  A wetland boundary verification shall be done by EGLE.  
Comment remains as a notation regarding EGLE wetland boundary verification and EGLE wetland 
permit requirement. 

b) We defer to the Township Fire Department regarding hydrant spacing/coverage.  Comment remains. 
c) Show the location/continuation of the existing sanitary sewer to the south relative to the location of 

the proposed boardwalk.   It appears that construction of the boardwalk may impact the existing 
sewer and that construction of the boardwalk may be in an existing sanitary sewer easement.  
Permission from the Township would be required for construction within the easement.  Comment 
remains as a notation.  The existing sanitary sewer is now shown.  Per the design engineer 
response, the property owner acknowledges that permission from the Township will be required 
for work within the sanitary sewer easement. 

d) Provide fire truck turning plan to demonstrate adequate turning radii for fire trucks, please use a 40 
foot long vehicle for the analysis.  Comment addressed.  A truck turning plan has been provided.  We 
note that fire truck clearance will be tight in the area of the dumpster location.  Per the current 
submittal, we now note that the fire truck clearance in the vicinity of the proposed dumpster location 
appears to be improved from the previous plan submittal.  Comment remains as a notation. 

e) The proposed watermain stub to the west shall end with a blow off assembly or hydrant.  Comment 
addressed.  A GV&W as well as a temporary blowoff assembly have now been provided at the 
stub. 

f) The drive width near the northeastern portion of parking now shows a width less than the required 
24’.  Is the intent for the parking area in the NE corner to only be accessed from the south? (i.e. one 
way).  In addition, the drive width near the SE area of the site has been reduced from 15’ to 12’.  Is 
one way circulation the intent?  Current zoning standards for drives require one way circulation drives 
to be a minimum of 20’ width and two way to be 24’.  There are also circulation concerns relative to 
the 6 parking spaces near the NE corner of the site.  We defer to the Township regarding these items. 
Comment addressed.  The two way drive width near the northeastern parking area now shows a 
width of 24’.  The one way drive width near the southeastern area of the site is now shown as 20’ 
wide.  Both drive widths now meet ordinance requirements.  We continue to defer to the 
Township regarding the internal traffic circulation concerns near the northeastern corner of the 
site.  We do note that dimension (19.0’) was added to the back side of the six parking spaces on 
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the east side to demonstrate reduction in interference from these parking spaces with the drive 
thru lane. 

g) We note that OCWRC Sanitary Sewer Details have been included in the plan submittal but are 
unnecessary as the White Lake details are what apply to this site. Comment addressed.  OCWRC 
sanitary sewer details have been removed from the plan set. 

h) Sheet 9-Basin Summary- Basin size provided (26,207 cu. ft.) should be 27,646 cu.ft. based on DHWL. 
Comment addressed.  The basin size provided has now been revised to that based on the DHWL. 

 
Recommendation 
 
The plan now demonstrates feasibility from an engineering perspective.  We defer to the Township regarding 
the remainder of comment f) above.   

Please feel free to contact our office should you have any questions. 

Sincerely, 

DLZ Michigan        

 

Michael Leuffgen, P.E.      Victoria Loemker, P.E. 
Department Manager      Senior Engineer 
 

Encl. None 

Cc: Justin Quagliata, Community Development, via email 
 Hannah Kennedy-Galley, Community Development, via email 
 Aaron Potter, DPS Director, White Lake Township, via email 
 Jason Hanifen, Fire Marshall, White Lake Township, via email 
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Sean O’Neil, Director 

Community Development Department 

Charter Township of White Lake 

7525 Highland Road 

White Lake, Michigan 48383 

 

Re: Gateway Crossing Development 

              TIS Memorandum Response  

 

Ref: DLZ File No. 2345-7567-01 

                                           

Date of Memo:  1/3/23                          Design Professional:  Jacob Swanson, PE and 

                            Kyle Paulson; Fleis & VandenBrink  

                        

The applicant has submitted a Traffic Impact Study (TIS) for the Gateway Crossings Development located in the southwest 

quadrant of the Bogie Lake Road and Highland Road (M-59) intersection. The proposed development in the TIS includes 

6,031 square feet of retail, 4,060 square feet of restaurant with a drive- through, and 2,289 square feet of coffee shop 

with a drive-through. The TIS utilized turning movement traffic counts at the Bogie Lake Road and Highland Road 

intersection, EB Highland Road (M-59) and WB-EB Crossover (west of Bogie Lake Road), WB Highland Road (M-59) & 

Nordic Drive / EB-WB Crossover (east of Bogie Lake Road), and the SB Bogie Lake Road and NB-SB Crossover (north of 

Highland Road (M-59)) on Thursday, November 3, 2022.    

DLZ has reviewed the analysis; the methodology is in line with standard practices, and the findings are supported by the 

data provided. Based on data from the Shopping Plaza and Fast Food with Drive-Through sections of the 11th edition of 

the “ITE Trip Generation Manual”, the additional daily trips are 2,835 trips per day. Additionally, 109 AM Peak Hour trips 

per day and 111 PM Peak Hour trips per day are anticipated to be added to the existing traffic volumes. Based on the 

White Lake Zoning Ordinance, the number of daily trips generated by the site is above the minimum threshold for 

requiring a Traffic Impact Study (750+ daily trips).  

The TIS evaluated the existing traffic conditions at each intersection, the future background conditions (existing conditions 

with natural traffic volume growth) at each intersection and the future conditions at each intersection with the full 

proposed build-out of the site. The TIS data indicates that with traffic signal optimization, each intersection will operate 

in a similar manner to the future background condition. It also shows that no traffic movements will operate below a level 

of service (LOS) of “D”, with the exception of the southbound right turn movement, which will continue to operate a LOS 

of “E”. 

The future traffic conditions were also evaluated at proposed site drives along both Bogie Lake Road and Highland Road 

(M-59). During both the AM and PM peak hours, the site drives operate with all turning movements at a LOS of “C” or 

greater. 
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The TIS also evaluated the need for turn lanes or tapers at the proposed site driveways based on MDOT and Road 

Commission for Oakland County (RCOC). Based on the trip generation peak hour’s traffic, it was determined that a right 

turn lane is warranted at the site driveway along Highland Road (M-59), but no treatment is required at the site driveway 

along Bogie Lake Road. However, while the TIS indicates a right turn taper is not warranted along Bogie There appears to 

be an existing right turn taper at the Bogie Lake Road site drive location, but the owner should evaluate the existing right 

turn taper to ensure it meets current RCOC dimensional requirements. RCOC and MDOT ROW permits will be required 

prior to construction. 

As previously stated, we are in agreement with the conclusions and recommended treatments, with the 

exception of the right turn taper on Bogie Lake Road. 

 

If you have any questions, please feel free to contact to me.   

Respectfully, 

DLZ Michigan, Inc.  

 

 

 

Leigh Merrill, P.E. 

Project Manager 

 

Cc: Michael Leuffgen, P.E., DLZ via email 

 Craig Burnside, Community Development via e-mail 



    

Fire Department   

C harter Township   

of White Lake 

 

  

 

   
 
 

     

 
 

  

Fire Department 
Charter Township 

of White Lake 

  

 

 

 

 

 

 

 
 

 

  

Fire Department 
Charter Township 

of White Lake 
 

 

 
 

  

Fire Department 
Charter Township 

of White Lake 

  

 

 

 

 

 

 

 
 

  

  

 

 

 
 
 

 

Fire Department 
Charter Township 
of White Lake 

 
 

 

 

Site / Construction Plan Review   
 
To: Sean O’Neil, Planning Department Director 
 
Date: 03/26/2024 
 
Project: Gateway Crossing 
  
Job #: 22-029-1 
 
Date on Plans: 02/28/2024                                                                                                                                             
_____________________________________________________________________________________ 
The Fire Department has the following comments with regards to the 4th review of preliminary site plans for the 
project known as Gateway Crossing 
 

The Fire Department has no further comments at this time. 
 

 
Jason Hanifen 
Fire Marshal 
Charter Township of White Lake 
(248)698-3993 
jhanifen@whitelaketwp.com 
 
Plans are reviewed using the International Fire Code (IFC), 2015 Edition and Referenced NFPA Standards.  
 

mailto:jhanifen@whitelaketwp.com


CHARTER TOWNSHIP OF WHITE LAKE
SITE PLAN REVIEW APPLICATION

Community Development Department, 7525 Highland
Road, White Lake, Michigan 48383

(248) 698-3300 x5

APPLICANT AND PROPERTY INFORMATION

Applicant: Major Companies, Brian Najor

phone|248-433-7000/248-703-8900 | Email Address:|brian(a).naiorcompanies.com

Address: I600 N- old W00dwai"d, Suite 100 Birmingham, Ml 48009
(Street) (City) (State) (Zip)

Applicant's Legal Interest in Property: |uwner

Property Owner:
Same as above

Phone:

Address:
(Street) (City) (State) (Zip)

Project Name:

Proposed Use:

PROJECT INFORMATION

Gateway Commons

3RIVE-THROUGH RESTAURANT, RETAIL AND COFFEE SHOP WTTH DRr/E.TMROUGH

Existing Use: jvacant _I Parcel Size: h79AC&1'07AC

Parcel I.D. No.:

Current Zoning:

Floor Area / No,

2-20-40-003, 12.2(MZ6-003

3eneral Business

KOW AND 8,322 GSF

3f Units I

I Subdivision

j Multiple Family

I Adult Entertainment

TYPE OF DEVELOPMENT

lite Condominium !•

\^\ Special Land Use

Commercial

Industrial

SITE PLAN SUBMITTAL CHECKLIST

Tt^o
D PDF File and ^ne Paper Copy (sealed and no larger than 24x36)

D Application Review Fees (to be calculated by the Community Development Department)

* PLANS WILL NOT BE ACCEPTED UNLESS FOLDED *

REQUIRED SIGNATURES

/^/^
(Signature of Property Owner) (Date)

(Signature of Applicant) (Date)

SIGNATURES TO BE VERIFIED BY THE TOWNSHIP
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WETLAND DELINEATION FOR:     Gateway Crossing 
Highland Road and Bogie Lake Road 
White Lake Township,  
Oakland County, MI 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Owner: Gateway Crossing, LLC 

600 North Old Woodward, Suite 101 
Birmingham, MI  48009 
Contact: Brian Najor 
Email: brian@najorcompanies.com 
Phone:  248-433-7000 

 
Prepared By: 

 
 
 
 
 
 
 
 
 

 
Contact: Patrick Cleary, PLA - Landscape Architect 
 
November 3, 2023 

I. Summary 
A wetland delineation was conducted at the 
property (parcel #’s 12-20-402-003 & 12-20-426-
003) in White Lake, MI. The site location is 
shown in the map figure at left. The study area is 
on the west parcel (12-20-402-003). The study 
area was currently undeveloped but disturbed.  
There was evidence of previous development at 
the top of slope that defined the north/northwest 
borders of the wetland, a constructed driveway 
along the south, and a mowed field along the 
west / southwest border of the wetland. The 
purpose of the delineation was to determine 
existing conditions and establish development 
limits. 
 

Report Index: 
I. Summary 
II. Wetland Description 
III. Reference Maps 
IV. Representative Photos 
V. Drawing / Boundary Map (excerpt) 
VI. Data Sheets 

 

As part of the work the following information was 
reviewed and is included in this report: 
 National Wetland Inventory (NWI) Map 1 
 USDA NRCS Soil Survey Map 2 
 Aerial Maps / Photos 
 

A site visit was conducted on June 3, 2022, and 
the wetland flagged.  Further documentation was 
collected during a second site visit on November 
3, 2023. Conditions were drier than normal 
during the initial visit and considered normal for 
the season during the second visit but there was 
no change to the wetland boundary. 
 

The site investigation substantiated the 
Palustrine environment and also determined a a 
likely Riverine condition that runs northwest to 
southeast through the western corner of the site, 
the entire area included in an area determined to 
be a wetland.   

SITE 



Gateway Crossing Wetland Delineation Report                           Page 2        Boss Engineering 

The delineation was completed in accordance with the 1987 U.S. Army Corps of Engineers (USACOE) 
Wetland Delineation Manual, the Regional Supplement for the Midwest Region August 2010, and 
USACOE MI State Plan List 2018. Wetlands were determined by the soil, vegetation and hydrology 
criteria that have been established by the USACOE - and adopted by the Michigan Department of 
Environment, Great Lakes and Energy (EGLE). 
 
There are larger Palustrine wetlands directly west of the study area as shown on the NWI map excerpt 
(Map 1) that most likely include more than 5- acres.  This size of connected wetlands along with the 
potential Riverine environment indicates that this wetland would be regulated by EGLE.  EGLE is the 
final arbiter for wetland determinations in the state (non-coastal) and it is recommended that they be 
consulted for an official determination if any wetland impact is contemplated. 
 
The White Lake Township Zoning Ordinance contains provisions for natural features including wetlands. 
Section 3.11 (Q) states “No building or structure shall be located closer than 25-feet to any regulated 
wetland, submerged land, watercourse, pond, stream, lake or like body of water.  The setback shall be 
measured from the edge of the established wetland boundary as reviewed and approved by the 
Township.”  This setback is shown and noted on the Wetland Boundary Map in Section V of this report.  
This setback should be taken into account with any development scenario. 
 
II.   Wetland Descriptions 
 

Two wetlands were flagged in the field.  Wetland ‘A’ with three transects, A1 to A3 and Wetland ‘B’ 
with two transects, B1 and B2. Wetland ‘A’ is the primary depressional area that includes 
approximately 1.33 acres on site, and substantially more off-site.  Wetland ‘B’ can be described as 
essentially a left over ‘hole’ from some previous construction activity with steep 3:1 or steeper sides, 
rounded shape (+-15-ft x 30-ft) and a flat bottom, in total measuring only approximately 375 sq ft.  
However, due to its configuration it does not appear to drain well and therefore exhibits wetland 
characteristics. 
 
 
Wetland ‘A’:  This wetland is a well-defined depression.  Near the northwest corner of the site, it is at 
the bottom of a steep constructed fill slope located near the west property line and continues south 
and then east towards Bogie Lake Road.  At the east side, bordering the road, and then along its 
south side it appears to be a more natural depression with flatter bank slopes (5-8%). The sampling 
points were taken at the first at the steep fill slope at the west side of the site (northeast area of the 
wetland), further east where there was a change in vegetation, and then along the south side of the 
wetland where it appeared as a more natural depression with shallower slopes and another change 
in vegetation. 

 
TRANSECT A1: 
This transect was taken near the northern end of the site and wetland, near the west property 
line, along a steep (3:1) embankment probably fill embankment (See ‘Wetland Boundary Map’ for 
specific location.) 
 
Soils & Hydrology: Upland soils were a 10YR 5/3 loamy sand to sand, possible fill, although the 
color was consistent with Oakland County NRCS description of 18B Fox Sandy Loam at depths 
greater than 9-inches. The upland sample was taken near the toe of the slope with a 10YR 4/1 
loamy clay transition at 11-inches, consistent with the soil color and texture further downslope at 
the wetland edge.  Due to the sandy texture the soil was quite dry. Down slope to the wetland 
edge soil saturation and standing water occurred before hydric soil indicators were prominent – a 
10YR 4/1 silty/loamy clay.  Approximately 8-10 further downslope it became a much more defined 
Houghton/Adrian Muck with 10YR 2/1 color and mucky texture.  The boundary was confirmed 
where the hydrology & hydric soil characteristics agreed, meeting the ‘F1’ Loamy Mucky Mineral 
criteria, and consistent with the 6-2-22 site visit flagging. 
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Vegetation: The vegetation going up the slope was a mixture of invasives & lawn-type grasses.  
There was a quick transition from a near monoculture of Phragmites to a near monoculture of 
Goldenrod (Solidago canadensis) then more Autumn Olive (Elaeagnus umbellate) and 
Cottonwood (Populus) further up to the top of the slope along with an increasing density of lawn-
type grasses (Festuca & Poa). At the wetland edge, at the transect, there was a large clump of 
Willow (Salix alba) along with smaller amounts of Green Ash (Saplings only), Red and Gray 
Dogwoods (Cornus alba / sericea & racemosa).  Just above the wetland edge the general area 
was dominated by Phragmites for approximately 15-20-ft up slope. 

 
TRANSECT A2: 
This transect was taken further east through the toe of a less steep slope (10-15%+-) primarily 
where was a change in the vegetation mix. (See ‘Wetland Boundary Map’ for specific location.) 
 
Soils & Hydrology: Upland soils were consistent with Transect A1-1 with a 10YR 5/3 color, sandy 
texture, and dry condition. At the wetland edge the same soil and hydrologic conditions continued 
with an approximately 6-8-inch layer of 10YR 4/1 silty/loamy clay between the 10YR 2/1 Muck 
and the 10YR 5/3 Loamy Sand above, again meeting the ‘F1’ hydric soil indicator. 
 
Vegetation: The vegetation at this transect generally became more woody with more in the tree 
stratum dominated by Cottonwood of varying sizes, and Russian Olive.  The herbaceous layer 
was still dominated by Phragmites at the wetland edge, then Goldenrod, and lawn-type grasses 
further up slope, but then Crown Vetch became much more prevalent near and the top of the 
slope. 

 
TRANSECT A3: 
This transect was taken along the south side of the wetland with more moderate boundary slopes 
(5-8%).  Although dominated by invasives this boundary appeared to be more natural and less 
disturbed (See ‘Wetland Boundary Map’ for specific location.) 
 
Soils & Hydrology: Upland soils were similar to the previous transects with a 10YR 5/2 color, 
sandy texture, and dry condition. At the wetland edge, however, it continued sandy but darker at 
10YR 3/1 with soil saturation (approximately 10-15-ft further downslope soil was inundated).  The 
11-inches of 10YR 3/1 met the Dark Surface (S7) hydric soil indicator.  Other hydrologic evidence 
included water-stained leaves and geomorphic position.  Generally the entire wetland – saturation 
if not inundation was evident on aerial images going back 20-years or more. 
 
Vegetation: The vegetation at this transect generally became more scrubby /woody with more in 
the tree stratum dominated by Boxelder (Acer negundo) along with the Cottonwood and Green 
Ash.  Vines became dominant – Riverbank Grape (Vitis riparia) along with Blackberry (Rubus 
occidentalis).  The herbaceous layer was still dominated by Phragmites at the wetland edge, but 
with scattered Sedges (Carex lacustris) then much more Buckthorn and Honeysuckle (Lonicera 
japonica) scattered Gray Dogwood, and several prominent clumps of Sumac (Rhus typhina) 
nearer the road. 
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Wetland ‘B’ Adjacent to Wetland Flags ‘A13’ & ‘A14’, separated by a ridge/mound there was a 
small (+-375 sq ft) ‘hole’, most likely left over from some previous construction.  Highly disturbed, 
irregularly rounded in shape and with steep 3:1 plus side slopes.  This area is the result of 
construction, and its ‘borderline’ wetland status may need further confirmation by EGLE. 
 
TRANSECT B1: One transect was taken for this wetland including representative upland 
conditions data sheet and a sampling wetland data sheet near the middle of the flat bottom to 
document existing conditions. 
 
Soils & Hydrology:  Soils around the ‘hole’ and in it are the same 10YR 5/3 sandy soils as other 
upland areas on the site, including the flat bottom of this area.  Except a hardpan was 
encountered at 8-inches precluding further determination of the soil conditions.  Hydrologically, 
however, it was sparsely vegetated (B8), contained water-stained leaves (B9) and met the 
conditions of Geomorphic Position (D2).  The encountered hardpan may be precluding adequate 
drainage. 

 
Vegetation:  The vegetation could be discounted as inside the hole it was dominated by volunteer 
invasives Buckthorn, Phragmites, Boxelder, but also Riverbank Grape and some Green Ash to 
meet the FAC neutral test criteria.  Outside was more of the same but also with Sumac 
supporting the dry surrounding conditions. 
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III. Reference Maps 

  
MAP 1 – National Wetland Inventory (NWI) Map 
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MAP 2 – USDA NRCS Hydric Soils Map 
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IV. Site Photos 

PHOTO 1 – Near Northwest Corner, At Toe of Steep Slope – Looking West 
 

PHOTO 2 – Southeast Side, Near Culvert Crossing – Looking North 
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PHOTO 3 – South Side – Looking North 

PHOTO 4 – Southwest Corner – Looking North 
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V. WETLAND BOUNDARY MAP 
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MEMO  

27725 Stansbury Boulevard, Suite 195 
Farmington Hills, MI 48334 

P: 248.536.0080 
  F: 248.536.0079 
858160 - Gateway Crossing TIS - FINAL 1-3-23  www.fveng.com 

 VIA EMAIL keith@najorcompanies.com 

To: Keith Maziasz 
Gateway Crossing, LLC 

From: 
Jacob Swanson, PE 
Kyle Paulson 
Fleis & VandenBrink 

Date: January 3, 2023 

Re: 
Gateway Crossing Development 
White Lake Township, Michigan 
Traffic Impact Study 

1 INTRODUCTION 

This memorandum presents the results of the Traffic Impact Study (TIS) for the Gateway Crossing Development 
located in the southwest quadrant of the Highland Road (M-59) & Bogie Lake Road intersection, in White Lake 
Township, Michigan. The proposed development includes retail and restaurant land uses, including two (2) 
restaurants with drive-through services. Site access is proposed via one (1) right-in/right-out (RIRO) driveway 
on EB Highland Road (M-59) and one (1) full access driveway on Bogie Lake Road, as shown on the attached 
Figure 1. The study section of Highland Road (M-59) and Bogie Lake Road are under the jurisdiction of the 
Michigan Department of Transportation (MDOT) and the Road Commission for Oakland County (RCOC), 
respectively. The completion of a TIS has been required (in accordance with the MDOT Geometric Design 
Guidance Section 1.2.4) as part of the site plan approvals and driveway permitting process.  

The scope of work for this study was developed based on the requirements and input provided by MDOT, Fleis 
& VandenBrink’s (F&V) knowledge of the study area, understanding of the development program, accepted 
traffic engineering practices, and information published by the Institute of Transportation Engineers (ITE). The 
study analyses were completed using Synchro/SimTraffic (Version 11). Sources of data for this study include 
F&V subconsultant Quality Counts, LLC (QC), MDOT, ITE, RCOC, and the Southeast Michigan Council of 
Governments (SEMCOG).  

2 BACKGROUND 

2.1 EXISTING ROAD NETWORK 

Vehicle transportation for the study area is provided by Highland Road (M-59) and Bogie Lake Road. The lane 
uses and traffic control at the study intersections are shown on the attached Figure 2 and the study roadways 
are further described below. For the purposes of this study, all minor streets, crossovers, and site driveways 
are assumed to have an operating speed of 25 miles per hour (mph), unless otherwise noted. 

Highland Road (M-59) generally runs in the east and west directions, adjacent to the north side of the project 
site. The roadway is classified as an Other Principal Arterial and is under the jurisdiction of MDOT. The study 
section of Highland Road (M-59) has a posted speed limit of 55 mph and an Average Annual Daily Traffic 
(AADT) volume of approximately 40,000 vehicles per day (SEMCOG 2016). The roadway provides a four-lane, 
median divided cross-section, with two (2) lanes in each direction; left-turns are facilitated via exclusive left-turn 
lanes provided at the crossovers (U-turns) intersections. 
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Bogie Lake Road generally runs in the north and south directions, adjacent to the east side of the project site. 
Bogie Lake Road begins/ends, to the north of Highland Road (M-59), at the Meijer parking lot. Left turn 
movements are prohibited at the signalized intersection with Highland Road (M-59); these movements are 
facilitated via the median crossovers (U-turns) intersections along Highland Road (M-59). 

 South of Highland Road (M-59): The study section of Bogie Lake Road, south of M-59, has a posted 
speed limit of 45mph, is classified as a Minor Arterial, is under the jurisdiction of MDOT, and has an 
AADT volume of approximately 10,200 vehicles per day (SEMCOG 2021). Bogie Lake Road provides 
a two-lane cross-section, with one (1) lane in each direction. At the intersection with Highland Road (M-
59), Bogie Lake Road widens to provide three (3) northbound lanes; one (1) exclusive through lane 
and dual (2) right-turn lanes.  

 North of Highland Road (M-59): This study section of Bogie Lake Road has a posted speed limit of 
25mph, is classified as a Local Road, and is under the jurisdiction of RCOC. Bogie Lake Road provides 
a four-lane, median divided cross-section, with two (2) lanes in each direction. At the intersection with 
Highland Road (M-59), Bogie Lake Road widens to provide three (3) southbound lanes; one (1) 
exclusive through lane and dual (2) right-turn lanes. Additionally, at the NB-to-SB crossover, north of 
Highland Road (M-59), northbound Bogie Lake Road widens to provide an exclusive left-turn lane. 

Nordic Drive intersects WB Highland Road (M-59), serving as the 4th-leg of the EB-to-WB Crossover 
intersection. Southbound Nordic Drive provides right-turn egress-only onto WB Highland Road (M-59).  

2.2 EXISTING TRAFFIC VOLUMES 

F&V subconsultant QC collected existing Turning Movement Count (TMC) data at the following study 
intersections on Thursday, November 3, 2022, during the AM (7:00 AM-9:00 AM) and PM (4:00 PM-6:00 PM) 
peak periods: 

 EB Highland Road (M-59) & WB-to-EB Crossover, West of Bogie Lake Road 

 Highland Road (M-59) & Bogie Lake Road 

 WB Highland Road (M-59) & Nordic Drive / EB-to-WB Crossover, East of Bogie Lake Road 

 SB Bogie Lake Road & NB-to-SB X/O, North of Highland Road (M-59) 

During collection of the turning movement counts, Peak Hour Factors (PHFs) and commercial truck 
percentages were recorded and used in the traffic analysis. The peak hours of the study intersections were 
utilized and the through volumes were carried through the roadway network and balanced upwards at the 
proposed site driveway. Therefore, the traffic volumes used in the analysis and shown on the attached traffic 
volume figures may not match the raw traffic volumes shown in the data collection. The weekday AM and PM 
peak hours for the adjacent roadway network were observed to generally occur between 7:15 AM to 8:15 AM 
and 4:30 PM to 5:30 PM, respectively. F&V collected an inventory of existing lane use and traffic controls, as 
shown on the attached Figure 2. Additionally, F&V obtained the current signal timing permits from RCOC for 
the signalized study intersection. The existing 2022 peak hour traffic volumes used in the analysis are shown 
on the attached Figure 3.  

3 EXISTING CONDITIONS 

Existing peak hour vehicle delays and Levels of Service (LOS) were calculated at the study intersections using 
Synchro/SimTraffic (Version 11) traffic analysis software. This analysis was based on the existing lane use and 
traffic control shown on the attached Figure 2, the existing peak hour traffic volumes shown on the attached 
Figure 3, and the methodologies presented in the Highway Capacity Manual, 6th Edition (HCM6). The signalized 
intersections within the study roadway network operate with non-NEMA phasing and clustered signals, which 
are not supported by HCM6; therefore, HCM2000 was determined to be more appropriate for use at these 
intersections. Descriptions of LOS “A” through “F” as defined in the HCM6, are attached. Typically, LOS D is 
considered acceptable, with LOS A representing minimal delay and LOS F indicating failing conditions. The 
existing conditions results are attached and summarized in Table 1. 

The results of the existing conditions analysis indicates that all approaches and movements are currently 
operating acceptably, at LOS D or better during both peak periods, with the exception of the following: 

Highland Road (M-59) & Bogie Lake Road 

 During the AM peak hour: The southbound right-turn movement is currently operating at LOS E. 



Traffic Impact Study  Gateway Crossings TIS | White Lake Township, MI 
   January 3, 2023 │ Page 3 of 14 

3 
858160 - Gateway Crossing TIS - FINAL 1-3-23 

 During the PM peak hour: The northbound through movement, the southbound through movement, 
and the southbound right-turn movement are currently operating at LOS E. 

Although the Synchro LOS analysis indicates poor operations, a review of SimTraffic network simulations 
indicates generally acceptable operations during both the AM and PM peak hours. SimTraffic microsimulations 
indicate that all vehicle queues along the northbound and southbound approaches were observed to be 
processed through the intersection within each cycle length. 

WB Highland Road (M-59) & EB-to-WB Crossover / Nordic Drive 

 During the PM peak hour: The northbound (crossover) approach is currently operating at LOS E. 

Review of SimTraffic microsimulations indicates generally acceptable operations at this signalized study 
intersection. Occasional periods of vehicle queues were present during the PM peak hour; however, the majority 
of queues were observed to be serviced each cycle, leaving minimal residual vehicle queueing. Additionally, 
vehicle queues were observed to dissipate and were not present throughout the PM peak hour. 

SimTraffic network simulations indicate acceptable operations throughout the remainder of the study roadway 
network during both the AM and PM peak hours. All vehicles at the remaining signalized study intersections 
were observed to be serviced within each cycle length. 

Table 1: Existing Intersection Operations 

Intersection Control Approach  

Existing Conditions 

AM Peak PM Peak 

Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS 

10 
& 
11 

EB Highland Road (M-59) 
& 

WB-to-EB X/O 
Signalized 

EBT 15.3 B 9.6 A 
SBL 0.4 A 0.3 A 

Overall 13.6 B 8.3 A 

20 
& 
21 

Highland Road 
(M-59) 

& 
Bogie Lake Road 

Signalized 

EBT 3.2 A 2.9 A 
EBR 3.0 A 2.0 A 
WBT 6.5 A 14.2 B 
WBR 3.7 A 2.1 A 
NBT 31.8 C 59.3 E 
NBR 33.7 C 51.8 D 
SBT 36.8 D 61.2 E 
SBR 59.6 E 66.4 E 

Overall 9.6 A 17.3 B 

30 
& 
31 

WB Highland Road (M-59) 
& 

EB-to-WB X/O 
/ 

Nordic Drive 

Signalized 

WBT 9.5 A 11.2 B 
WBR 6.1 A 5.0 A 
NBTL 36.9 D 65.0 E 
SBR 26.4 C 42.2 D 

Overall 13.3 B 19.7 B 

40 
& 
41 

Bogie Lake Road 
& 

NB-to-SB X/O 
Signalized 

WBL 0.3 A 0.3 A 
SB 5.9 A 4.7 A 

Overall 1.5 A 1.0 A 

4 BACKGROUND CONDITIONS (2024 NO BUILD) 

Historical population and economic profile data was obtained for White Lake Township from SEMCOG in order 
to calculate a background growth rate to project the existing 2022 peak hour traffic volumes to the site buildout 
year of 2024. Population and employment projections from 2020 to 2045 were reviewed and show an average 
annual growth of 0.16% and 0.01%, respectively. Therefore, a conservative background growth rate of 0.5% 
per year was applied to the existing peak hour traffic volumes to forecast the background 2024 traffic volume 
without the proposed development, as shown on the attached Figure 4.  
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In addition to the background traffic growth, it is important to account for traffic that will be generated by 
developments within the vicinity of the study area that are currently under construction or will be within the 
buildout year. At the time of this study, neither MDOT nor White Lake Township identified any planned 
background developments within the vicinity of the project site. 

Background peak hour vehicles delays and LOS without the proposed development were calculated at the 
study intersections based on the existing lane use and traffic control shown on the attached Figure 2, the 
background peak hour traffic volumes shown on the attached Figure 4, and the methodologies presented in 
the HCM. The results of the background conditions analysis are attached and summarized in Table 2. 

Table 2: Background Intersection Operations 

Intersection Control Approach  

Existing Conditions Background Conditions Difference 

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

Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS 

10 
& 
11 

EB Highland Rd. 
(M-59) & 

WB-to-EB X/O 
Signal 

EBT 15.3 B 9.6 A 15.6 B 9.7 A 0.3 ‐  0.1 ‐ 

SBL 0.4 A 0.3 A 0.4 A 0.3 A 0.0 ‐  0.0 ‐ 

Overall 13.6 B 8.3 A 13.9 B 8.4 A 0.3 ‐  0.1 ‐ 

20 
& 
21 

Highland Road 
(M-59) 

& 
Bogie Lake Rd. 

Signal 

EBT 3.2 A 2.9 A 3.1 A 2.9 A -0.1 ‐  0.0 ‐ 

EBR 3.0 A 2.0 A 3.0 A 2.0 A 0.0 ‐  0.0 ‐ 

WBT 6.5 A 14.2 B 6.6 A 14.4 B 0.1 ‐  0.2 ‐ 

WBR 3.7 A 2.1 A 3.7 A 2.0 A 0.0 ‐  -0.1 ‐ 

NBT 31.8 C 59.3 E 31.9 C 59.6 E 0.1 ‐  0.3 ‐ 

NBR 33.7 C 51.8 D 33.8 C 52.2 D 0.1 ‐  0.4 ‐ 

SBT 36.8 D 61.2 E 36.7 D 61.0 E -0.1 ‐  -0.2 ‐ 

SBR 59.6 E 66.4 E 60.4 E 66.1 E 0.8 ‐  -0.3 ‐ 

Overall 9.6 A 17.3 B 9.8 A 17.5 B 0.2 ‐  0.2 ‐ 

30 
& 
31 

WB Highland Rd. 
(M-59) & 

EB-to-WB X/O 
/ 

Nordic Drive 

Signal 

WBT 9.5 A 11.2 B 9.6 A 11.4 B 0.1 ‐  0.2 ‐ 

WBR 6.1 A 5.0 A 6.1 A 5.0 A 0.0 ‐  0.0 ‐ 

NBTL 36.9 D 65.0 E 36.0 D 65.7 E -0.9 ‐  0.7 ‐ 

SBR 26.4 C 42.2 D 26.4 C 42.3 D 0.0 ‐  0.1 ‐ 

Overall 13.3 B 19.7 B 13.2 B 19.9 B -0.1 ‐  0.2 ‐ 

40 
& 
41 

Bogie Lake Rd. 
& 

NB-to-SB X/O 
Signal 

WBL 0.3 A 0.3 A 0.3 A 0.3 A 0.0 ‐  0.0 ‐ 

SB 5.9 A 4.7 A 5.9 A 4.7 A 0.0 ‐  0.0 ‐ 

Overall 1.5 A 1.0 A 1.5 A 0.9 A 0.0 ‐  -0.1 ‐ 

* Decreased delays are the result of improved progression and/or HCM weighting methodologies 

The results of the background conditions analysis indicates that all approaches and movements at the study 
intersections are expected to continue operating acceptably, in a manner similar to the existing conditions 
analysis. Additionally, review of SimTraffic network simulations indicates acceptable operations throughout the 
study roadway network, similar to the observations made during existing conditions. 

5 SITE TRIP GENERATION 

The number of weekday peak hour (AM and PM) and daily vehicle trips generated by the proposed development 
were calculated using the rates published by the Institute of Transportation Engineers (ITE) in Trip Generation, 
11th Edition. The proposed development includes retail and restaurant land uses, including two (2) restaurants 
with drive-through service. Additionally, one (1) of the proposed drive-through restaurants is currently planned 
to be a Culver’s restaurant, which does not operate during the AM peak hours (7AM-9AM); therefore, the AM 
peak trip generation was excluded. Site access is proposed via one (1) right-in/right-out (RIRO) driveway on 
Highland Road (M-59) and one (1) full access driveway on Bogie Lake Road. The site trip generation forecast 
utilized for the proposed development is summarized in Table 3. 
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Table 3: Site Trip Generation Summary 

Land Use 
ITE 

Code 
Amount Units 

Average Daily 
Traffic (vpd) 

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

In Out Total In Out Total 

Strip Retail Plaza (<40k SF) 822 6,031 SF 484 8 6 14 27 27 54 

Internal Capture 1 1 2 14 8 22 

Pass-By 0% AM, 40% PM 97 0 0 0 6 6 12 

New Trips 387 7 5 12 7 13 20 

Fast Food with Drive-Through 934 4,060 SF 1,898 0 0 0 70 64 134 

Internal Capture 0 0 0 5 8 13 

Pass-By 0% AM, 55% PM 408 0 0 0 33 33 66 

New Trips 1,490 0 0 0 32 23 55 

Coffee Shop with Drive-Through 937 2,289 SF 1,221 100 97 197 45 44 89 

Internal Capture 1 1 2 3 6 9 

Pass-By 50% AM; 55% PM 263 49 49 98 22 22 44 

New Trips 958 50 47 97 20 16 36 

Total Trips 3,603 108 103 211 142 135 277 

Total Internal Capture 2 2 4 22 22 44 

Total Pass-By 768 49 49 98 61 61 122 

Total New Trips 2,835 57 52 109 59 52 111 

As is typical of commercial developments, a portion of the trips generated by the proposed development are 
from vehicles currently on the adjacent roadway that will pass the site on the way from an origin to their ultimate 
destination. Therefore, not all traffic at the site driveways is necessarily new traffic added to the street system. 
This percentage of the trips generated by the development are considered “pass-by” trips and do not add new 
traffic to the adjacent street system. The percentage of pass-by trips used in this analysis was determined 
based on the rates published by ITE in the Trip Generation Manual, 11th Edition. However, ITE does not provide 
pass-by data for either LUC 822: Strip Retail Plaza or LUC 937: Coffee Shop with Drive-Through; therefore, the 
pass-by data for LUC 821: Shopping Plaza and LUC 934: Fast Food with Drive-Through were utilized for this 
analysis, respectively. 

Additionally, the table also presents internal trip capture estimates, which are the portion of trips generated by 
a mixed-used development that would begin and end within the development site, resulting in no additional trips 
added to the adjacent road network. The internal trip capture projections follow the Transportation Research 
Board’s (TRB) Report 684: Enhancing Internal Trip Capture Estimation for Mixed-Use Development. The 
internal trips estimation calculations spreadsheets are attached. 

These pass-by trips and the internal trips were reduced from the total trips generated by the site, in order to 
calculate the total new trip generation that was distributed to the study roadway network.  

6 SITE TRIP DISTRIBUTION 

The vehicular trips that would be generated by the proposed development were assigned to the study roads 
based on the proposed site access plan and driveway configurations, the existing peak hour traffic patterns in 
the adjacent roadway network, and the methodologies published by ITE. The ITE trip distribution methodology 
assumes that new trips will enter the network and access the development, then leave the development and 
return to their direction of origin, whereas pass-by trips will enter and exit the development in their original 
direction of travel. The site trip distributions utilized in the analysis are summarized in Table 6.  

The vehicular traffic volumes shown in Table 3 were distributed to the study roadway network according to the 
distribution shown in Table 4. The site-generated trips shown on the attached Figure 5 were added to the 
background peak hour traffic volumes shown on the attached Figure 4, in order to calculate the future peak 
hour traffic volumes, with the addition of the proposed development. Future peak hour traffic volumes are shown 
on the attached Figure 6. 



Traffic Impact Study  Gateway Crossings TIS | White Lake Township, MI 
   January 3, 2023 │ Page 6 of 14 

6 
858160 - Gateway Crossing TIS - FINAL 1-3-23 

Table 4: Site Trip Distribution 

To/From Via 
New Trips Pass-By 

AM PM AM PM 

East Highland Road (M-59) 34% 46% 47% (EB) 38% (EB) 
West Highland Road (M-59) 53% 39% 27% (WB) 41% (WB) 

South Bogie Lake Road 13% 15% 15% (SB) 9% (SB) 

North Bogie Lake Road N/A N/A 11% (NB) 12% (NB) 

Total 100% 100% 100% 100% 

Trip Volumes 

East Highland Road (M-59) 36 51 46 46 
West Highland Road (M-59) 58 43 23 50 

South Bogie Lake Road 15 17 10 14 

North Bogie Lake Road 0 0 16 12 

Total 109 111 98 122 

7 FUTURE CONDITIONS (2024 BUILDOUT) 

Future peak hour vehicle delays and LOS with the proposed development were calculated based on the 
proposed lane use and traffic controls shown on the attached Figure 2, future peak hour traffic volumes shown 
on the attached Figure 6, and the methodologies presented in the HCM. The results of the future conditions 
analysis are attached and summarized in Table 5. 

Table 5: Future Intersection Operations 

Intersection Control Approach  

Background Conditions Future Conditions Difference 

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

Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 
Delay 
(s/veh) 

LOS 

10 
& 
11 

EB Highland Rd. 
(M-59) & 

WB-to-EB X/O 
Signal 

EBT 15.6 B 9.7 A 16.1 B 9.9 A 0.5 ‐  0.2 ‐ 

SBL 0.4 A 0.3 A 0.5 A 0.3 A 0.1 ‐  0.0 ‐ 

Overall 13.9 B 8.4 A 14.1 A 8.3 A 0.2 B→A  -0.1 ‐ 

20 
& 
21 

Highland Road 
(M-59) 

& 
Bogie Lake Rd. 

Signal 

EBT 3.1 A 2.9 A 4.1 A 3.8 A 1.0 ‐  0.9 ‐ 

EBR 3.0 A 2.0 A 2.5 A 1.7 A -0.5 ‐  -0.3 ‐ 

WBT 6.6 A 14.4 B 8.3 A 16.6 B 1.7 ‐  2.2 ‐ 

WBR 3.7 A 2.0 A 3.3 A 3.0 A -0.4 ‐  1.0 ‐ 

NBT 31.9 C 59.6 E 31.9 C 59.6 E 0.0 ‐  0.0 ‐ 

NBR 33.8 C 52.2 D 34.1 C 53.3 D 0.3 ‐  1.1 ‐ 

SBT 36.7 D 61.0 E 36.4 D 61.2 E -0.3 ‐  0.2 ‐ 

SBR 60.4 E 66.1 E 60.7 E 66.0 E 0.3 ‐  -0.1 ‐ 

Overall 9.8 A 17.5 B 11.0 B 19.2 B 1.2 A→B  1.7 ‐ 

30 
& 
31 

WB Highland Rd. 
(M-59) & 

EB-to-WB X/O 
/ 

Nordic Drive 

Signal 

WBT 9.6 A 11.4 B 9.7 A 11.6 B 0.1 ‐  0.2 ‐ 

WBR 6.1 A 5.0 A 6.1 A 5.0 A 0.0 ‐  0.0 ‐ 

NBTL 36.0 D 65.7 E 32.6 C 91.2 F -3.4 D→C  25.5 E→F 

SBR 26.4 C 42.3 D 26.4 C 42.4 D 0.0 ‐  0.1 ‐ 

Overall 13.2 B 19.9 B 13.6 B 25.2 C 0.4 ‐  5.3 B→C 

40 
& 
41 

Bogie Lake Rd. 
& 

NB-to-SB X/O 
Signal 

WBL 0.3 A 0.3 A 0.3 A 0.3 A 0.0 ‐  0.0 ‐ 

SB 5.9 A 4.7 A 5.9 A 4.7 A 0.0 ‐  0.0 ‐ 

Overall 1.5 A 0.9 A 1.5 A 0.9 A 0.0 ‐  0.0 ‐ 
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Intersection Control Approach  

Background Conditions Future Conditions Difference 

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

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

50 EB M-59 & 
W. Site Drive  

Stop 
(Minor) 

EB 
N/A 

Free 
N/A 

NBR 15.2 C 15.0 C 

60 
Bogie Lake Rd. 

& 
E. Site Drive  

Stop 
(Minor) 

EB 

N/A 

14.0 B 13.8 B 

N/A NBL 8.9 A 8.2 A 

SB Free 

* Decreased delays are the result of improved progression and/or HCM weighting methodologies 

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

WB Highland Road (M-59) & EB-to-WB Crossover / Nordic Drive 

 During the PM peak hour: The northbound (crossover) approach is expected to operate at LOS F. 

Although the Synchro LOS analysis indicates failing operations, a review of SimTraffic network simulations 
indicates generally acceptable operations. Occasional periods of long vehicle queues were present during the 
PM peak hour; however, the majority of queues were observed to be serviced each cycle, leaving minimal 
residual vehicle queueing. Additionally, any vehicle queues present were contained within the available left-turn 
storage area and were observed to dissipate within the PM peak hour. 

SimTraffic network simulations indicate acceptable operations throughout the remainder of the study roadway 
network during both the AM and PM peak hours. All vehicles at the remaining signalized study intersections 
were observed to be serviced within each cycle length. Additionally, all approaches and movements at the 
proposed site driveways are expected to operate acceptably at LOS D or better during both peak periods; the 
stop-controlled egress traffic was observed to find adequate gaps within the through traffic. 

7.1 FUTURE CONDITIONS WITH IMPROVEMENTS 

Mitigation measures were investigated in order to improve the projected future traffic operations to LOS D or 
better for all approaches and movements during both peak periods. Signal timing adjustments, geometric 
improvements, and traffic control modifications were investigated at the study intersections. The results of the 
evaluation indicates that signal timing optimizations alone will adequately mitigate increases in delay due to the 
additional traffic generated by the proposed development. 

Table 6: Future Intersection Operations with Improvements 

Intersection Control Approach 

Future Conditions Future w/ IMPs Difference 

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

Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS Delay 
(s/veh) 

LOS 

20 
& 
21 

Highland Road 
(M-59) 

& 
Bogie Lake Rd. 

Signal 

EBT 4.1 A 3.8 A 11.5 B 9.5 A 7.4 A→B  5.7 ‐ 

EBR 2.5 A 1.7 A 3.8 A 2.2 A 1.3 ‐  0.5 ‐ 

WBT 8.3 A 16.6 B 14.7 B 23.5 C 6.4 A→B  6.9 B→C 

WBR 3.3 A 3.0 A 3.1 A 10.1 B -0.2 ‐  7.1 A→B 

NBT 31.9 C 59.6 E 24.4 C 41.8 D -7.5 ‐  -17.8 E→D 

NBR 34.1 C 53.3 D 26.1 C 41.1 D -8.0 ‐  -12.2 ‐ 

SBT 36.4 D 61.2 E 31.8 D 53.3 D -4.6 ‐  -7.9 E→D 

SBR 60.7 E 66.0 E 52.9 D 58.2 E -7.8 E→D  -7.8 ‐ 

Overall 11.0 B 19.2 B 15.6 B 24.1 C 4.6 ‐  4.9 B→C 
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Intersection Control Approach 

Future Conditions Future w/ IMPs Difference 

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

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

Delay 
(s/veh) LOS 

30 
& 
31 

WB Highland Rd. 
(M-59) & 

EB-to-WB X/O 
/ 

Nordic Drive 

Signal 

WBT 9.7 A 11.6 B 

No Change 

28.5 C 

No Change 

16.9 B→C 

WBR 6.1 A 5.0 A 11.2 B 6.2 A→B 

NBTL 32.6 C 91.2 F 53.0 D -38.2 F→D 

SBR 26.4 C 42.4 D 28.8 C -13.6 D→C 

Overall 13.6 B 25.2 C 32.1 C 6.9 ‐ 

With the implementation of the recommended signal timing optimizations, all study intersection approaches and 
movements are expected to operate acceptably, at LOS D or better during both peak periods, with the exception 
of the following: 

Highland Road (M-59) & Bogie Lake Road 

 During the PM peak hour: The southbound right-turn movement is expected to continue operating at 
LOS E. 

Although the Synchro LOS analysis still indicates poor operations, a review of SimTraffic network simulations 
indicates acceptable operations during the PM peak hour. SimTraffic microsimulations indicate that all 
southbound vehicle queues were observed to be processed through the intersection within each cycle length, 
leaving no residual vehicle queues. 

With the implementation of the recommended mitigation measures, SimTraffic network simulations indicate 
acceptable operations throughout the remainder of the study roadway network and proposed site driveways 
during both peak periods.  

8 ACCESS MANAGEMENT 

8.1 AUXILIARY TURN LANE EVALUATION 

Highland Road (M-59) and Bogie Lake Road are under the jurisdiction of MDOT and RCOC, respectively; 
therefore, the MDOT and RCOC warranting criteria were utilized in order to determine the need for auxiliary 
turn lanes at the proposed site driveways. Highland Road (M-59) is a four-lane, median-divided roadway; 
therefore, the left-turn warrants were not evaluated at the proposed W. Site Drive. The result of the analyses 
shown on the attached MDOT/RCOC warrant charts and are summarized in Table 7.   

Table 7: Turn Lane Warrant Analysis Summary 

Site Driveway Intersection  Right-Turn Treatment Left-Turn Treatment 

EB Highland Road (M-59) & W. Site Drive Right-Turn Lane N/A 

Bogie Lake Road & E. Site Drive No Treatment No Treatment 

The results of the auxiliary turn lane evaluation indicates that a full-width right-turn deceleration lane is 
recommended along eastbound Highland Road (M-59) at the proposed W. Site Drive. 

8.2 DRIVEWAY SPACING EVALUATION 

The MDOT Geometric Design Guidance (Section 1.2.2) was utilized to evaluate the location of the proposed 
site driveways in relation to nearby intersections, crossovers, and driveways within close proximity to the project 
site. The AASHTO intersection corner clearance criteria were evaluated for the 55-mph section of Highland 
Road (M-59) and the 45-mph section of Bogie Lake Road. The proposed development plans include two (2) 
proposed access points: one (1) right-in/right-out (RIRO) site driveway along EB Highland Road (M-59) and 
one (1) full access driveway along Bogie Lake Road. The distance of the proposed site driveways from nearby 
access points and the warranting criteria are summarized in Table 8 and displayed in Exhibit 1. 
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Table 8: Desirable Corner Clearance Summary 

Adjacent Driveways & Intersections Distance Criteria Meets 

W. Site Drive to WB-to-EB Crossover 400 feet 150 feet YES 

W. Site Drive to Bogie Lake Road 360 feet 230 feet YES 

E. Site Drive to Shell Gas Station 250 feet 630 feet NO 

E. Site Drive to Grace Church 360 feet 350 feet YES 

The results of the analysis indicates that the proposed E. Site Drive is not expected to meet the desirable MDOT 
spacing criteria in relation to the nearby Shell Gas Station driveway on the opposite side of Bogie Lake Road. 
However, the proposed location of the E. Site Drive location currently meets the driveway spacing requirements 
from the Grace Church driveway; therefore, shifting the driveway location further south to increase the spacing 
from the Shell Drive would result in the driveway no longer meeting spacing requirements to the south. 

Exhibit 1: Proposed Driveway Spacing 

 

9 SITE CIRCULATION AND QUEUEING 

9.1 COFFEE SHOP DRIVE-THROUGH 

The projected drive-through vehicle queuing was reviewed to determine if the proposed on-site drive-through 
storage is adequate to accommodate the projected operations. Typical restaurants with drive-through have an 
average service rate of approximately 60 vehicles/hour; additionally, approximately 70% of customers will utilize 
a drive-through. Therefore, of the total of 100 vehicles generated by the coffee shop during the AM peak hour, 
it is estimated that approximately 70 vehicles per hour will use the drive-through facility, with the remaining 30 
vehicles using walk-in service. The evaluation of the queue length included two criteria: 

W
B

-to-E
B

 
C

rossover 

400-ft 360-ft 

Highland Road (M-59) 
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1) A queuing analysis was performed to determine if the projected demand of the proposed development 
exceeds the service rate and calculate the projected queuing. The projected demand (70 veh/hr) is 
greater than the service rate (60 veh/hr) of the site; therefore, a surplus of 10 vehicles is expected. 

2) In addition, a Poisson Distribution was performed to determine the probability of random arrivals; the 
results indicate a maximum potential of five (5) vehicles arriving at any given time. 

Therefore, providing queueing for a total drive-through queue of 15 vehicles is recommended. The proposed 
drive-through provides vehicle queueing storage, at 25-ft each vehicle, for four (4) vehicles from the order board 
to the pick-up window and 11 vehicles past the order boards, for a total drive-through queue of 15 vehicles (375 
feet) within the allotted drive-through area without impacting the parking spaces or internal site circulation. 

The proposed vehicle queueing storage for this project site can adequately accommodate the projected vehicle 
queue lengths for the proposed development. In the event that the vehicle demands exceed the drive-through 
capacity, the internal site circulation has adequate space to accommodate the additional vehicle storage lengths 
on-site without impacting the adjacent street operations on Highland Road (M-59). The projected vehicle 
queueing is summarized in Table 9 and the expected queueing is shown in the attached site plan. 

Table 9: Coffee Shop Vehicle Queuing Analysis 

 

Exhibit 2: Coffee Shop Vehicle Queueing 
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9.2 CULVERS DRIVE-THROUGH 

The peak trip generation for the proposed Culver’s restaurant is expected during the PM peak period; therefore, 
the projected drive-through vehicle queuing for the PM was reviewed to determine if the proposed on-site queue 
length for the drive-through is adequate to accommodate the projected operations. 

Fast-food restaurants with drive-through windows typically service approximately 70% of customers via a drive-
through, with the remaining patrons choosing to dine-in. Therefore, of the total of 70 vehicles generated by the 
fast-food restaurant during the PM peak hour, it is estimated that approximately 49 vehicles per hour will use 
the drive-through facility, with the remaining 21 vehicles using walk-in service.  

Culver’s operates similar to a typical fast-food restaurant, wherein food is ordered at menu board and drivers 
pay for their orders at the window. Upon receipt of payment, drivers that order food (not drinks or frozen custard) 
are issued an order number and must pull ahead to wait for their food to be delivered to their vehicle in the 
queue past the pickup window. Therefore, the vehicle queue for Culver’s is calculated two ways: Before the 
Payment Window and After the Payment Window 

Before the Payment Window 

The estimated service rate for a typical fast-food restaurant (90 veh/hr) is greater than the projected arrival rate 
at the drive-through (49 veh/hr); therefore, the required queueing for the drive-through is based on the maximum 
potential for random arrivals.  

A Poisson Distribution was performed to determine the probability of random arrivals; the results are attached 
and indicate a maximum potential of four (4) vehicles arriving simultaneously at any given time. The proposed 
site utilizes two (2) menu order boards and one (1) pick up window. The proposed drive-through provides vehicle 
queueing storage, at 25-ft each vehicle, for eight (8) vehicles from the order boards to the pick-up window and 
seven (7) vehicles past the order boards, for a total drive-through queue of 15 vehicles (375 feet) within the 
allotted drive-through area without impacting the parking spaces or internal site circulation. 

After the Payment Window 

The estimated service rate is one (1) vehicle served food every 120 seconds (2 min) past the payment window. 
It was assumed that 80% of the vehicles in the drive-through will order food, then will enter the food queue lane 
past the payment window. The results of the analysis are summarized below and show a projected peak queue 
of nine (9) vehicles past the payment window. 

Table 10: Culver’s Vehicle Queuing Analysis 

CULVER'S DRIVE-THROUGH STACKING SPACE CALCULATOR 
  Before Payment Window 

Number of Arrivals 49 
Time per Vehicle (s) 40 

Service Rate (veh/hr) 90 
Order Board to Pick-up Window (veh) 8 

Peak Arrival (veh) 4 
Vehicle Length 25 

TOTAL QUEUE (ft)  300 

  After Payment Window 
Number of Arrivals 39 

Time per Vehicle (s) 120 
Vehicle Queue Past Window (veh) 9 

Vehicle Length 25 
TOTAL QUEUE (ft)  225 
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Exhibit 3: Fast-Food Restaurant Vehicle Queueing 

 

10 CONCLUSIONS  

The conclusions of this TIS are as follows:  

10.1 EXISTING CONDITIONS (2022) 

The result of the existing conditions analysis indicates that all of the study intersections, approaches, and 
movements, are currently operating acceptably at LOS D or better during both peak periods, with the exception 
of the following: 

Highland Road (M-59) & Bogie Lake Road 

 During AM peak hour: The SB right-turn movement is currently operating at LOS E. 

 During PM peak hour: The NB through, SB through, and SB right-turn movements are currently 
operating at LOS E. 

Review of SimTraffic network simulations indicates generally acceptable operations throughout the 
study roadway network. All vehicle queues along the northbound/southbound approaches were 
observed to be serviced within each cycle length, leaving no residual queueing. 
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WB Highland Road (M-59) & EB-to-WB Crossover / Nordic Drive 

 During PM peak hour: The NB (crossover) approach is currently operating at LOS E. 

Although the Synchro LOS analysis indicates poor operations, a review of SimTraffic network 
simulations indicates generally acceptable operations. SimTraffic microsimulations indicate that 
occasional periods of vehicle queues were present during the PM peak hour; however, the majority 
observed to be serviced each cycle, leaving minimal residual vehicle queueing. Additionally, vehicle 
queues were observed to dissipate and were not present throughout the peak hour. 

10.2 BACKGROUND CONDITIONS (2024 NO BUILD): 

 A conservative 0.5% annual background growth rate was utilized in order to project the existing 2022 
peak hour traffic volumes to the buildout year of 2024. Additionally, no planned developments were 
identified within the vicinity of the project site. 

 The results of the background conditions analysis indicates that all approaches and movements at the 
study intersections will continue to operate in a manner similar to existing conditions. Additionally, 
review of SimTraffic microsimulations indicates acceptable operations, with minimal vehicle queueing. 

10.3 FUTURE CONDITIONS (2024 BUILDOUT) 

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

Highland Road (M-59) & EB-to-WB Crossover / Nordic Drive 

 During PM peak hour: The NB approach is expected to operate at LOS F. 

Review of SimTraffic network simulations indicates generally acceptable operations, similar to those 
observations made during the background conditions analysis. Occasional periods of long vehicle 
queues were present; however, the majority of queues were observed to be serviced each cycle, 
leaving minimal residual vehicle queueing. Additionally, any vehicle queues present were contained 
within the available left-turn storage area and were observed to dissipate within the PM peak hour. 

The proposed site driveways are expected to operate acceptably, at LOS D or better during both peak periods. 

10.4 FUTURE CONDITIONS WITH IMPROVEMENTS 

 Mitigation measures were reviewed at the study intersections in order to mitigate the impact that the 
site-generated traffic from the proposed development.  

 Signal timing optimizations were reviewed during both peak periods and were determined to adequately 
mitigate increases in delay due to the additional traffic generated by the proposed development.  

10.5 ACCESS MANAGEMENT 

 The MDOT and RCOC auxiliary turn lane warranting criteria were reviewed at the proposed site 
driveways on Highland Road (M-59) and Bogie Lake Road, respectively. The results of the evaluation 
indicates the following: 

o A full-width right-turn deceleration lane is recommended at the proposed W. Site Drive on 
eastbound Highland Road (M-59). 

o No treatments are recommended at the proposed E. Site Drive on Bogie Lake Road. 

 Review of the proposed driveway location and adjacent crossover intersections indicates that the 
proposed E. Site Drive does not meet the MDOT minimum desirable spacing criteria, in relation to the 
existing Shell Gas Station driveway. However, shifting the driveway further south to increase the 
spacing would result in insufficient spacing to the south (from existing Grace Church driveway).  
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10.6 SITE CIRCULATION 

 The results of the drive-through queueing evaluation indicates that the proposed site plan can 
adequately accommodate the projected vehicle queueing generated by the fast-food restaurant and 
the coffee shop drive-through operations, without impacting the internal site circulation or the adjacent 
roadway network. 

11 RECOMMENDATIONS  

The recommendation of this TIS are as follows: 

Recommended Improvements 

Highland Road (M-59) & Bogie Lake Road 

 Optimize the traffic signal timing during both peak periods 

WB Highland Road (M-59) & EB-to-WB Crossover / Nordic Drive 

 Optimize the traffic signal timing during the PM peak hour 

EB Highland Road (M-59) & W. Site Drive 

 Provide a full-width right-turn deceleration lane at the proposed E. Site Drive 

 

Any questions related to this memorandum, study, analysis, and results should be addressed to Fleis & 
VandenBrink.  
 

 
 I hereby certify that this engineering document was prepared by me or under 

my direct personal supervision and that I am a duly licensed Professional 
Engineer under the laws of the State of Michigan. 
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File Name : 15997001 - Bogie Lake Rd -- NB to SB X_O North of Highland Rd
Site Code : 15997001
Start Date : 11/3/2022
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles
NB to SB X/O North of

Highland Rd
Eastbound

Westbound
Bogie Lake Rd

Northbound
Bogie Lake Rd

Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

07:00 AM 0 0 7 0 7 0 0 0 0 0 8 10 0 29 47 0 2 0 0 2 56
07:15 AM 0 0 3 0 3 0 0 0 0 0 6 7 0 23 36 0 2 0 0 2 41
07:30 AM 0 0 7 0 7 0 0 0 0 0 4 4 0 13 21 0 1 0 0 1 29
07:45 AM 0 0 7 0 7 0 0 0 0 0 3 12 0 15 30 0 2 0 0 2 39

Total 0 0 24 0 24 0 0 0 0 0 21 33 0 80 134 0 7 0 0 7 165

08:00 AM 0 0 7 0 7 0 0 0 0 0 5 9 0 13 27 0 3 0 0 3 37
08:15 AM 0 0 2 0 2 0 0 0 0 0 6 14 0 24 44 0 3 0 0 3 49
08:30 AM 0 0 7 0 7 0 0 0 0 0 7 16 0 12 35 0 3 0 0 3 45
08:45 AM 0 0 4 0 4 0 0 0 0 0 5 17 0 16 38 0 4 0 0 4 46

Total 0 0 20 0 20 0 0 0 0 0 23 56 0 65 144 0 13 0 0 13 177

Grand Total 0 0 44 0 44 0 0 0 0 0 44 89 0 145 278 0 20 0 0 20 342
Apprch % 0 0 100 0  0 0 0 0  15.8 32 0 52.2  0 100 0 0   

Total % 0 0 12.9 0 12.9 0 0 0 0 0 12.9 26 0 42.4 81.3 0 5.8 0 0 5.8
Passenger Vehicles 0 0 40 0 40 0 0 0 0 0 37 83 0 129 249 0 18 0 0 18 307

% Passenger Vehicles 0 0 90.9 0 90.9 0 0 0 0 0 84.1 93.3 0 89 89.6 0 90 0 0 90 89.8
Heavy Vehicles 0 0 4 0 4 0 0 0 0 0 7 6 0 16 29 0 2 0 0 2 35
% Heavy Vehicles 0 0 9.1 0 9.1 0 0 0 0 0 15.9 6.7 0 11 10.4 0 10 0 0 10 10.2
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File Name : 15997001 - Bogie Lake Rd -- NB to SB X_O North of Highland Rd
Site Code : 15997001
Start Date : 11/3/2022
Page No : 2

NB to SB X/O North of
Highland Rd
Eastbound Westbound

Bogie Lake Rd
Northbound

Bogie Lake Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 0 0 7 0 7 0 0 0 0 0 5 9 0 13 27 0 3 0 0 3 37
08:15 AM 0 0 2 0 2 0 0 0 0 0 6 14 0 24 44 0 3 0 0 3 49
08:30 AM 0 0 7 0 7 0 0 0 0 0 7 16 0 12 35 0 3 0 0 3 45
08:45 AM 0 0 4 0 4 0 0 0 0 0 5 17 0 16 38 0 4 0 0 4 46

Total Volume 0 0 20 0 20 0 0 0 0 0 23 56 0 65 144 0 13 0 0 13 177
% App. Total 0 0 100 0  0 0 0 0  16 38.9 0 45.1  0 100 0 0   

PHF .000 .000 .714 .000 .714 .000 .000 .000 .000 .000 .821 .824 .000 .677 .818 .000 .813 .000 .000 .813 .903
Passenger Vehicles 0 0 19 0 19 0 0 0 0 0 18 53 0 56 127 0 11 0 0 11 157

% Passenger Vehicles 0 0 95.0 0 95.0 0 0 0 0 0 78.3 94.6 0 86.2 88.2 0 84.6 0 0 84.6 88.7
Heavy Vehicles 0 0 1 0 1 0 0 0 0 0 5 3 0 9 17 0 2 0 0 2 20
% Heavy Vehicles 0 0 5.0 0 5.0 0 0 0 0 0 21.7 5.4 0 13.8 11.8 0 15.4 0 0 15.4 11.3
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File Name : 15997001 - Bogie Lake Rd -- NB to SB X_O North of Highland Rd
Site Code : 15997001
Start Date : 11/3/2022
Page No : 1

Groups Printed- Bikes, Peds
NB to SB X/O North of

Highland Rd
Eastbound

Westbound
Bogie Lake Rd

Northbound
Bogie Lake Rd

Southbound

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

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

Total %                     
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File Name : 15997001 - Bogie Lake Rd -- NB to SB X_O North of Highland Rd
Site Code : 15997001
Start Date : 11/3/2022
Page No : 2

NB to SB X/O North of
Highland Rd
Eastbound Westbound

Bogie Lake Rd
Northbound

Bogie Lake Rd
Southbound

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

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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File Name : 15997002 - Bogie Lake Rd -- NB to SB X_O North of Highland Rd
Site Code : 15997002
Start Date : 11/3/2022
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles
NB to SB X/O North of

Highland Rd
Eastbound

Westbound
Bogie Lake Rd

Northbound
Bogie Lake Rd

Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

04:00 PM 0 0 18 0 18 0 0 0 0 0 4 28 0 30 62 0 2 0 0 2 82
04:15 PM 0 0 12 0 12 0 0 0 0 0 7 34 0 43 84 0 11 0 0 11 107
04:30 PM 0 0 13 0 13 0 0 0 0 0 8 16 0 36 60 0 3 0 0 3 76
04:45 PM 0 0 18 0 18 0 0 0 0 0 12 34 0 40 86 0 4 0 0 4 108

Total 0 0 61 0 61 0 0 0 0 0 31 112 0 149 292 0 20 0 0 20 373

05:00 PM 0 0 15 0 15 0 0 0 0 0 10 27 0 29 66 0 5 0 0 5 86
05:15 PM 0 0 18 0 18 0 0 0 0 0 5 26 0 38 69 0 9 0 0 9 96
05:30 PM 0 0 15 0 15 0 0 0 0 0 6 30 0 26 62 0 4 0 0 4 81
05:45 PM 0 0 23 0 23 0 0 0 0 0 6 33 0 27 66 0 3 0 0 3 92

Total 0 0 71 0 71 0 0 0 0 0 27 116 0 120 263 0 21 0 0 21 355

Grand Total 0 0 132 0 132 0 0 0 0 0 58 228 0 269 555 0 41 0 0 41 728
Apprch % 0 0 100 0  0 0 0 0  10.5 41.1 0 48.5  0 100 0 0   

Total % 0 0 18.1 0 18.1 0 0 0 0 0 8 31.3 0 37 76.2 0 5.6 0 0 5.6
Passenger Vehicles 0 0 132 0 132 0 0 0 0 0 58 228 0 262 548 0 41 0 0 41 721

% Passenger Vehicles 0 0 100 0 100 0 0 0 0 0 100 100 0 97.4 98.7 0 100 0 0 100 99
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0 0 7 7 0 0 0 0 0 7
% Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0 0 2.6 1.3 0 0 0 0 0 1
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File Name : 15997002 - Bogie Lake Rd -- NB to SB X_O North of Highland Rd
Site Code : 15997002
Start Date : 11/3/2022
Page No : 2

NB to SB X/O North of
Highland Rd
Eastbound Westbound

Bogie Lake Rd
Northbound

Bogie Lake Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

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

04:15 PM 0 0 12 0 12 0 0 0 0 0 7 34 0 43 84 0 11 0 0 11 107
04:30 PM 0 0 13 0 13 0 0 0 0 0 8 16 0 36 60 0 3 0 0 3 76
04:45 PM 0 0 18 0 18 0 0 0 0 0 12 34 0 40 86 0 4 0 0 4 108
05:00 PM 0 0 15 0 15 0 0 0 0 0 10 27 0 29 66 0 5 0 0 5 86

Total Volume 0 0 58 0 58 0 0 0 0 0 37 111 0 148 296 0 23 0 0 23 377
% App. Total 0 0 100 0  0 0 0 0  12.5 37.5 0 50  0 100 0 0   

PHF .000 .000 .806 .000 .806 .000 .000 .000 .000 .000 .771 .816 .000 .860 .860 .000 .523 .000 .000 .523 .873
Passenger Vehicles 0 0 58 0 58 0 0 0 0 0 37 111 0 142 290 0 23 0 0 23 371

% Passenger Vehicles 0 0 100 0 100 0 0 0 0 0 100 100 0 95.9 98.0 0 100 0 0 100 98.4
Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0 0 6 6 0 0 0 0 0 6
% Heavy Vehicles 0 0 0 0 0 0 0 0 0 0 0 0 0 4.1 2.0 0 0 0 0 0 1.6
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File Name : 15997002 - Bogie Lake Rd -- NB to SB X_O North of Highland Rd
Site Code : 15997002
Start Date : 11/3/2022
Page No : 1

Groups Printed- Bikes, Peds
NB to SB X/O North of

Highland Rd
Eastbound

Westbound
Bogie Lake Rd

Northbound
Bogie Lake Rd

Southbound

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

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

Total %                     
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File Name : 15997002 - Bogie Lake Rd -- NB to SB X_O North of Highland Rd
Site Code : 15997002
Start Date : 11/3/2022
Page No : 2

NB to SB X/O North of
Highland Rd
Eastbound Westbound

Bogie Lake Rd
Northbound

Bogie Lake Rd
Southbound

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

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

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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File Name : 15997003 - WB to EB X_O West of Bogie Lake Rd -- EB Highland Rd
Site Code : 15997003
Start Date : 11/3/2022
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles

EB Highland Rd
Eastbound

EB Highland Rd
Westbound Northbound

WB to EB X/O West of Bogie
Lake Rd

Southbound
Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

07:00 AM 0 423 0 0 423 0 0 0 0 0 0 0 0 0 0 55 0 0 0 55 478
07:15 AM 0 369 0 0 369 0 0 0 0 0 0 0 0 0 0 25 0 0 0 25 394
07:30 AM 0 393 0 0 393 0 0 0 0 0 0 0 0 0 0 20 0 0 0 20 413
07:45 AM 0 347 0 0 347 0 0 0 0 0 0 0 0 0 0 34 0 0 0 34 381

Total 0 1532 0 0 1532 0 0 0 0 0 0 0 0 0 0 134 0 0 0 134 1666

08:00 AM 0 356 0 0 356 0 0 0 0 0 0 0 0 0 0 41 0 0 0 41 397
08:15 AM 0 361 0 0 361 0 0 0 0 0 0 0 0 0 0 28 0 0 0 28 389
08:30 AM 0 343 0 0 343 0 0 0 0 0 0 0 0 0 0 11 0 0 0 11 354
08:45 AM 0 351 0 0 351 0 0 0 0 0 0 0 0 0 0 31 0 0 0 31 382

Total 0 1411 0 0 1411 0 0 0 0 0 0 0 0 0 0 111 0 0 0 111 1522

Grand Total 0 2943 0 0 2943 0 0 0 0 0 0 0 0 0 0 245 0 0 0 245 3188
Apprch % 0 100 0 0  0 0 0 0  0 0 0 0  100 0 0 0   

Total % 0 92.3 0 0 92.3 0 0 0 0 0 0 0 0 0 0 7.7 0 0 0 7.7
Passenger Vehicles 0 2784 0 0 2784 0 0 0 0 0 0 0 0 0 0 235 0 0 0 235 3019

% Passenger Vehicles 0 94.6 0 0 94.6 0 0 0 0 0 0 0 0 0 0 95.9 0 0 0 95.9 94.7
Heavy Vehicles 0 159 0 0 159 0 0 0 0 0 0 0 0 0 0 10 0 0 0 10 169
% Heavy Vehicles 0 5.4 0 0 5.4 0 0 0 0 0 0 0 0 0 0 4.1 0 0 0 4.1 5.3
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File Name : 15997003 - WB to EB X_O West of Bogie Lake Rd -- EB Highland Rd
Site Code : 15997003
Start Date : 11/3/2022
Page No : 2

EB Highland Rd
Eastbound

EB Highland Rd
Westbound Northbound

WB to EB X/O West of Bogie
Lake Rd

Southbound
Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 423 0 0 423 0 0 0 0 0 0 0 0 0 0 55 0 0 0 55 478
07:15 AM 0 369 0 0 369 0 0 0 0 0 0 0 0 0 0 25 0 0 0 25 394
07:30 AM 0 393 0 0 393 0 0 0 0 0 0 0 0 0 0 20 0 0 0 20 413
07:45 AM 0 347 0 0 347 0 0 0 0 0 0 0 0 0 0 34 0 0 0 34 381

Total Volume 0 1532 0 0 1532 0 0 0 0 0 0 0 0 0 0 134 0 0 0 134 1666
% App. Total 0 100 0 0  0 0 0 0  0 0 0 0  100 0 0 0   

PHF .000 .905 .000 .000 .905 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .609 .000 .000 .000 .609 .871
Passenger Vehicles 0 1467 0 0 1467 0 0 0 0 0 0 0 0 0 0 129 0 0 0 129 1596

% Passenger Vehicles 0 95.8 0 0 95.8 0 0 0 0 0 0 0 0 0 0 96.3 0 0 0 96.3 95.8
Heavy Vehicles 0 65 0 0 65 0 0 0 0 0 0 0 0 0 0 5 0 0 0 5 70
% Heavy Vehicles 0 4.2 0 0 4.2 0 0 0 0 0 0 0 0 0 0 3.7 0 0 0 3.7 4.2
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File Name : 15997003 - WB to EB X_O West of Bogie Lake Rd -- EB Highland Rd
Site Code : 15997003
Start Date : 11/3/2022
Page No : 1

Groups Printed- Bikes, Peds

EB Highland Rd
Eastbound

EB Highland Rd
Westbound Northbound

WB to EB X/O West of Bogie
Lake Rd

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

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

Total %                     
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File Name : 15997003 - WB to EB X_O West of Bogie Lake Rd -- EB Highland Rd
Site Code : 15997003
Start Date : 11/3/2022
Page No : 2

EB Highland Rd
Eastbound

EB Highland Rd
Westbound Northbound

WB to EB X/O West of Bogie
Lake Rd

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

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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File Name : 15997004 - WB to EB X_O West of Bogie Lake Rd -- EB Highland Rd
Site Code : 15997004
Start Date : 11/3/2022
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles

EB Highland Rd
Eastbound

EB Highland Rd
Westbound Northbound

WB to EB X/O West of Bogie
Lake Rd

Southbound
Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

04:00 PM 0 352 0 0 352 0 0 0 0 0 0 0 0 0 0 52 0 0 0 52 404
04:15 PM 0 338 0 0 338 0 0 0 0 0 0 0 0 0 0 60 0 0 0 60 398
04:30 PM 0 373 0 0 373 0 0 0 0 0 0 0 0 0 0 43 0 0 0 43 416
04:45 PM 0 335 0 0 335 0 0 0 0 0 0 0 0 0 0 57 0 0 0 57 392

Total 0 1398 0 0 1398 0 0 0 0 0 0 0 0 0 0 212 0 0 0 212 1610

05:00 PM 0 309 0 0 309 0 0 0 0 0 0 0 0 0 0 64 0 0 0 64 373
05:15 PM 0 355 0 0 355 0 0 0 0 0 0 0 0 0 0 61 0 0 0 61 416
05:30 PM 0 334 0 0 334 0 0 0 0 0 0 0 0 0 0 60 0 0 0 60 394
05:45 PM 0 325 0 0 325 0 0 0 0 0 0 0 0 0 0 38 0 0 0 38 363

Total 0 1323 0 0 1323 0 0 0 0 0 0 0 0 0 0 223 0 0 0 223 1546

Grand Total 0 2721 0 0 2721 0 0 0 0 0 0 0 0 0 0 435 0 0 0 435 3156
Apprch % 0 100 0 0  0 0 0 0  0 0 0 0  100 0 0 0   

Total % 0 86.2 0 0 86.2 0 0 0 0 0 0 0 0 0 0 13.8 0 0 0 13.8
Passenger Vehicles 0 2650 0 0 2650 0 0 0 0 0 0 0 0 0 0 432 0 0 0 432 3082

% Passenger Vehicles 0 97.4 0 0 97.4 0 0 0 0 0 0 0 0 0 0 99.3 0 0 0 99.3 97.7
Heavy Vehicles 0 71 0 0 71 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3 74
% Heavy Vehicles 0 2.6 0 0 2.6 0 0 0 0 0 0 0 0 0 0 0.7 0 0 0 0.7 2.3
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File Name : 15997004 - WB to EB X_O West of Bogie Lake Rd -- EB Highland Rd
Site Code : 15997004
Start Date : 11/3/2022
Page No : 2

EB Highland Rd
Eastbound

EB Highland Rd
Westbound Northbound

WB to EB X/O West of Bogie
Lake Rd

Southbound
Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

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

04:00 PM 0 352 0 0 352 0 0 0 0 0 0 0 0 0 0 52 0 0 0 52 404
04:15 PM 0 338 0 0 338 0 0 0 0 0 0 0 0 0 0 60 0 0 0 60 398
04:30 PM 0 373 0 0 373 0 0 0 0 0 0 0 0 0 0 43 0 0 0 43 416
04:45 PM 0 335 0 0 335 0 0 0 0 0 0 0 0 0 0 57 0 0 0 57 392

Total Volume 0 1398 0 0 1398 0 0 0 0 0 0 0 0 0 0 212 0 0 0 212 1610
% App. Total 0 100 0 0  0 0 0 0  0 0 0 0  100 0 0 0   

PHF .000 .937 .000 .000 .937 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .883 .000 .000 .000 .883 .968
Passenger Vehicles 0 1347 0 0 1347 0 0 0 0 0 0 0 0 0 0 210 0 0 0 210 1557

% Passenger Vehicles 0 96.4 0 0 96.4 0 0 0 0 0 0 0 0 0 0 99.1 0 0 0 99.1 96.7
Heavy Vehicles 0 51 0 0 51 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 53
% Heavy Vehicles 0 3.6 0 0 3.6 0 0 0 0 0 0 0 0 0 0 0.9 0 0 0 0.9 3.3
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File Name : 15997004 - WB to EB X_O West of Bogie Lake Rd -- EB Highland Rd
Site Code : 15997004
Start Date : 11/3/2022
Page No : 1

Groups Printed- Bikes, Peds

EB Highland Rd
Eastbound

EB Highland Rd
Westbound Northbound

WB to EB X/O West of Bogie
Lake Rd

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

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

Total %                     
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File Name : 15997004 - WB to EB X_O West of Bogie Lake Rd -- EB Highland Rd
Site Code : 15997004
Start Date : 11/3/2022
Page No : 2

EB Highland Rd
Eastbound

EB Highland Rd
Westbound Northbound

WB to EB X/O West of Bogie
Lake Rd

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

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

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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File Name : 15997005 - Nordic Dr_EB to WB X_O East of Bogie Lake Rd -- WB Highland Road 
Site Code : 15997005
Start Date : 11/3/2022
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles

WB Highland Road 
Eastbound

WB Highland Road 
Westbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

Northbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

Southbound
Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

07:00 AM 0 0 0 0 0 0 189 1 0 190 28 0 0 0 28 0 0 1 0 1 219
07:15 AM 0 0 0 0 0 0 220 1 0 221 37 4 0 0 41 0 0 2 0 2 264
07:30 AM 0 0 0 0 0 0 231 2 0 233 27 1 0 0 28 0 0 1 0 1 262
07:45 AM 0 0 0 0 0 0 243 3 0 246 30 3 0 0 33 0 0 2 0 2 281

Total 0 0 0 0 0 0 883 7 0 890 122 8 0 0 130 0 0 6 0 6 1026

08:00 AM 0 0 0 0 0 0 231 1 0 232 25 1 0 0 26 0 0 1 0 1 259
08:15 AM 0 0 0 0 0 0 208 0 0 208 46 2 0 0 48 0 0 1 0 1 257
08:30 AM 0 0 0 0 0 0 226 2 0 228 29 1 0 0 30 0 0 0 0 0 258
08:45 AM 0 0 0 0 0 0 231 3 0 234 37 5 0 0 42 0 0 4 0 4 280

Total 0 0 0 0 0 0 896 6 0 902 137 9 0 0 146 0 0 6 0 6 1054

Grand Total 0 0 0 0 0 0 1779 13 0 1792 259 17 0 0 276 0 0 12 0 12 2080
Apprch % 0 0 0 0  0 99.3 0.7 0  93.8 6.2 0 0  0 0 100 0   

Total % 0 0 0 0 0 0 85.5 0.6 0 86.2 12.5 0.8 0 0 13.3 0 0 0.6 0 0.6
Passenger Vehicles 0 0 0 0 0 0 1678 12 0 1690 254 17 0 0 271 0 0 11 0 11 1972

% Passenger Vehicles 0 0 0 0 0 0 94.3 92.3 0 94.3 98.1 100 0 0 98.2 0 0 91.7 0 91.7 94.8
Heavy Vehicles 0 0 0 0 0 0 101 1 0 102 5 0 0 0 5 0 0 1 0 1 108
% Heavy Vehicles 0 0 0 0 0 0 5.7 7.7 0 5.7 1.9 0 0 0 1.8 0 0 8.3 0 8.3 5.2
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File Name : 15997005 - Nordic Dr_EB to WB X_O East of Bogie Lake Rd -- WB Highland Road 
Site Code : 15997005
Start Date : 11/3/2022
Page No : 2

WB Highland Road 
Eastbound

WB Highland Road 
Westbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

Northbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

Southbound
Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 0 0 0 0 0 0 220 1 0 221 37 4 0 0 41 0 0 2 0 2 264
07:30 AM 0 0 0 0 0 0 231 2 0 233 27 1 0 0 28 0 0 1 0 1 262
07:45 AM 0 0 0 0 0 0 243 3 0 246 30 3 0 0 33 0 0 2 0 2 281
08:00 AM 0 0 0 0 0 0 231 1 0 232 25 1 0 0 26 0 0 1 0 1 259

Total Volume 0 0 0 0 0 0 925 7 0 932 119 9 0 0 128 0 0 6 0 6 1066
% App. Total 0 0 0 0  0 99.2 0.8 0  93 7 0 0  0 0 100 0   

PHF .000 .000 .000 .000 .000 .000 .952 .583 .000 .947 .804 .563 .000 .000 .780 .000 .000 .750 .000 .750 .948
Passenger Vehicles 0 0 0 0 0 0 867 7 0 874 115 9 0 0 124 0 0 6 0 6 1004

% Passenger Vehicles 0 0 0 0 0 0 93.7 100 0 93.8 96.6 100 0 0 96.9 0 0 100 0 100 94.2
Heavy Vehicles 0 0 0 0 0 0 58 0 0 58 4 0 0 0 4 0 0 0 0 0 62
% Heavy Vehicles 0 0 0 0 0 0 6.3 0 0 6.2 3.4 0 0 0 3.1 0 0 0 0 0 5.8
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File Name : 15997005 - Nordic Dr_EB to WB X_O East of Bogie Lake Rd -- WB Highland Road 
Site Code : 15997005
Start Date : 11/3/2022
Page No : 1

Groups Printed- Bikes, Peds

WB Highland Road 
Eastbound

WB Highland Road 
Westbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

Northbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

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

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

Total %                     
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File Name : 15997005 - Nordic Dr_EB to WB X_O East of Bogie Lake Rd -- WB Highland Road 
Site Code : 15997005
Start Date : 11/3/2022
Page No : 2

WB Highland Road 
Eastbound

WB Highland Road 
Westbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

Northbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

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

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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File Name : 15997006 - Nordic Dr_EB to WB X_O East of Bogie Lake Rd -- WB Highland Road 
Site Code : 15997006
Start Date : 11/3/2022
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles

WB Highland Road 
Eastbound

WB Highland Road 
Westbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

Northbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

Southbound
Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

04:00 PM 0 0 0 0 0 0 426 4 0 430 50 7 0 0 57 0 0 6 0 6 493
04:15 PM 0 0 0 0 0 0 438 3 0 441 58 7 0 0 65 0 0 14 0 14 520
04:30 PM 0 0 0 0 0 0 381 5 0 386 45 11 0 0 56 0 0 10 0 10 452
04:45 PM 0 0 0 0 0 0 438 7 0 445 45 12 0 0 57 0 0 19 0 19 521

Total 0 0 0 0 0 0 1683 19 0 1702 198 37 0 0 235 0 0 49 0 49 1986

05:00 PM 0 0 0 0 0 0 416 7 0 423 46 8 0 0 54 0 0 8 0 8 485
05:15 PM 0 0 0 0 0 0 411 13 0 424 67 8 0 0 75 0 0 12 0 12 511
05:30 PM 0 0 0 0 0 0 390 11 0 401 45 6 0 0 51 0 0 20 0 20 472
05:45 PM 0 0 0 0 0 0 331 6 0 337 47 12 0 0 59 0 0 12 0 12 408

Total 0 0 0 0 0 0 1548 37 0 1585 205 34 0 0 239 0 0 52 0 52 1876

Grand Total 0 0 0 0 0 0 3231 56 0 3287 403 71 0 0 474 0 0 101 0 101 3862
Apprch % 0 0 0 0  0 98.3 1.7 0  85 15 0 0  0 0 100 0   

Total % 0 0 0 0 0 0 83.7 1.5 0 85.1 10.4 1.8 0 0 12.3 0 0 2.6 0 2.6
Passenger Vehicles 0 0 0 0 0 0 3153 56 0 3209 400 71 0 0 471 0 0 101 0 101 3781

% Passenger Vehicles 0 0 0 0 0 0 97.6 100 0 97.6 99.3 100 0 0 99.4 0 0 100 0 100 97.9
Heavy Vehicles 0 0 0 0 0 0 78 0 0 78 3 0 0 0 3 0 0 0 0 0 81
% Heavy Vehicles 0 0 0 0 0 0 2.4 0 0 2.4 0.7 0 0 0 0.6 0 0 0 0 0 2.1
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File Name : 15997006 - Nordic Dr_EB to WB X_O East of Bogie Lake Rd -- WB Highland Road 
Site Code : 15997006
Start Date : 11/3/2022
Page No : 2

WB Highland Road 
Eastbound

WB Highland Road 
Westbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

Northbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

Southbound
Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

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

04:45 PM 0 0 0 0 0 0 438 7 0 445 45 12 0 0 57 0 0 19 0 19 521
05:00 PM 0 0 0 0 0 0 416 7 0 423 46 8 0 0 54 0 0 8 0 8 485
05:15 PM 0 0 0 0 0 0 411 13 0 424 67 8 0 0 75 0 0 12 0 12 511
05:30 PM 0 0 0 0 0 0 390 11 0 401 45 6 0 0 51 0 0 20 0 20 472

Total Volume 0 0 0 0 0 0 1655 38 0 1693 203 34 0 0 237 0 0 59 0 59 1989
% App. Total 0 0 0 0  0 97.8 2.2 0  85.7 14.3 0 0  0 0 100 0   

PHF .000 .000 .000 .000 .000 .000 .945 .731 .000 .951 .757 .708 .000 .000 .790 .000 .000 .738 .000 .738 .954
Passenger Vehicles 0 0 0 0 0 0 1612 38 0 1650 202 34 0 0 236 0 0 59 0 59 1945

% Passenger Vehicles 0 0 0 0 0 0 97.4 100 0 97.5 99.5 100 0 0 99.6 0 0 100 0 100 97.8
Heavy Vehicles 0 0 0 0 0 0 43 0 0 43 1 0 0 0 1 0 0 0 0 0 44
% Heavy Vehicles 0 0 0 0 0 0 2.6 0 0 2.5 0.5 0 0 0 0.4 0 0 0 0 0 2.2
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File Name : 15997006 - Nordic Dr_EB to WB X_O East of Bogie Lake Rd -- WB Highland Road 
Site Code : 15997006
Start Date : 11/3/2022
Page No : 1

Groups Printed- Bikes, Peds

WB Highland Road 
Eastbound

WB Highland Road 
Westbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

Northbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

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

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 100   

Total % 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 100
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File Name : 15997006 - Nordic Dr_EB to WB X_O East of Bogie Lake Rd -- WB Highland Road 
Site Code : 15997006
Start Date : 11/3/2022
Page No : 2

WB Highland Road 
Eastbound

WB Highland Road 
Westbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

Northbound

Nordic Dr/EB to WB X/O East
of Bogie Lake Rd

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

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

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
% App. Total 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 100   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .250 .250
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File Name : 15997007 - Bogie Lake Rd -- EB Highland Rd
Site Code : 15997007
Start Date : 11/9/2022
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles
EB Highland Rd

Eastbound
EB Highland Rd

Westbound
Bogie Lake Rd

Northbound
Bogie Lake Rd

Southbound
Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

07:00 AM 0 294 190 0 484 0 0 0 0 0 0 32 76 0 108 0 14 0 0 14 606
07:15 AM 0 331 85 0 416 0 0 0 0 0 0 29 84 0 113 0 7 0 0 7 536
07:30 AM 0 313 110 0 423 0 0 0 0 0 0 24 69 0 93 0 10 0 0 10 526
07:45 AM 0 284 114 0 398 0 0 0 0 0 0 17 64 0 81 0 14 0 0 14 493

Total 0 1222 499 0 1721 0 0 0 0 0 0 102 293 0 395 0 45 0 0 45 2161

08:00 AM 0 293 130 0 423 0 0 0 0 0 0 26 78 0 104 0 11 0 0 11 538
08:15 AM 0 317 91 0 408 0 0 0 0 0 0 19 64 0 83 0 7 0 0 7 498
08:30 AM 0 283 68 0 351 0 0 0 0 0 0 14 49 0 63 0 7 0 0 7 421
08:45 AM 0 280 97 0 377 0 0 0 0 0 0 11 69 0 80 0 15 0 0 15 472

Total 0 1173 386 0 1559 0 0 0 0 0 0 70 260 0 330 0 40 0 0 40 1929

Grand Total 0 2395 885 0 3280 0 0 0 0 0 0 172 553 0 725 0 85 0 0 85 4090
Apprch % 0 73 27 0  0 0 0 0  0 23.7 76.3 0  0 100 0 0   

Total % 0 58.6 21.6 0 80.2 0 0 0 0 0 0 4.2 13.5 0 17.7 0 2.1 0 0 2.1
Passenger Vehicles 0 2287 857 0 3144 0 0 0 0 0 0 156 543 0 699 0 74 0 0 74 3917

% Passenger Vehicles 0 95.5 96.8 0 95.9 0 0 0 0 0 0 90.7 98.2 0 96.4 0 87.1 0 0 87.1 95.8
Heavy Vehicles 0 108 28 0 136 0 0 0 0 0 0 16 10 0 26 0 11 0 0 11 173
% Heavy Vehicles 0 4.5 3.2 0 4.1 0 0 0 0 0 0 9.3 1.8 0 3.6 0 12.9 0 0 12.9 4.2
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File Name : 15997007 - Bogie Lake Rd -- EB Highland Rd
Site Code : 15997007
Start Date : 11/9/2022
Page No : 2

EB Highland Rd
Eastbound

EB Highland Rd
Westbound

Bogie Lake Rd
Northbound

Bogie Lake Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 294 190 0 484 0 0 0 0 0 0 32 76 0 108 0 14 0 0 14 606
07:15 AM 0 331 85 0 416 0 0 0 0 0 0 29 84 0 113 0 7 0 0 7 536
07:30 AM 0 313 110 0 423 0 0 0 0 0 0 24 69 0 93 0 10 0 0 10 526
07:45 AM 0 284 114 0 398 0 0 0 0 0 0 17 64 0 81 0 14 0 0 14 493

Total Volume 0 1222 499 0 1721 0 0 0 0 0 0 102 293 0 395 0 45 0 0 45 2161
% App. Total 0 71 29 0  0 0 0 0  0 25.8 74.2 0  0 100 0 0   

PHF .000 .923 .657 .000 .889 .000 .000 .000 .000 .000 .000 .797 .872 .000 .874 .000 .804 .000 .000 .804 .892
Passenger Vehicles 0 1169 485 0 1654 0 0 0 0 0 0 91 289 0 380 0 36 0 0 36 2070

% Passenger Vehicles 0 95.7 97.2 0 96.1 0 0 0 0 0 0 89.2 98.6 0 96.2 0 80.0 0 0 80.0 95.8
Heavy Vehicles 0 53 14 0 67 0 0 0 0 0 0 11 4 0 15 0 9 0 0 9 91
% Heavy Vehicles 0 4.3 2.8 0 3.9 0 0 0 0 0 0 10.8 1.4 0 3.8 0 20.0 0 0 20.0 4.2
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File Name : 15997007 - Bogie Lake Rd -- EB Highland Rd
Site Code : 15997007
Start Date : 11/9/2022
Page No : 1

Groups Printed- Bikes, Peds
EB Highland Rd

Eastbound
EB Highland Rd

Westbound
Bogie Lake Rd

Northbound
Bogie Lake Rd

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

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

Total %                     
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File Name : 15997007 - Bogie Lake Rd -- EB Highland Rd
Site Code : 15997007
Start Date : 11/9/2022
Page No : 2

EB Highland Rd
Eastbound

EB Highland Rd
Westbound

Bogie Lake Rd
Northbound

Bogie Lake Rd
Southbound

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

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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File Name : 15997008 - Bogie Lake Rd -- EB Highland Rd
Site Code : 15997008
Start Date : 11/9/2022
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles
EB Highland Rd

Eastbound
EB Highland Rd

Westbound
Bogie Lake Rd

Northbound
Bogie Lake Rd

Southbound
Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

04:00 PM 0 266 64 0 330 0 0 0 0 0 0 31 106 0 137 0 18 0 0 18 485
04:15 PM 0 291 82 0 373 0 0 0 0 0 0 40 100 0 140 0 15 0 0 15 528
04:30 PM 0 336 80 0 416 0 0 0 0 0 0 48 87 0 135 0 19 0 0 19 570
04:45 PM 0 334 82 0 416 0 0 0 0 0 0 44 86 0 130 0 15 0 0 15 561

Total 0 1227 308 0 1535 0 0 0 0 0 0 163 379 0 542 0 67 0 0 67 2144

05:00 PM 0 295 85 0 380 0 0 0 0 0 0 54 88 0 142 0 16 0 0 16 538
05:15 PM 0 323 84 0 407 0 0 0 0 0 0 39 84 0 123 0 15 0 0 15 545
05:30 PM 0 306 100 0 406 0 0 0 0 0 0 39 66 0 105 0 16 0 0 16 527
05:45 PM 0 274 124 0 398 0 0 0 0 0 0 21 66 0 87 0 19 0 0 19 504

Total 0 1198 393 0 1591 0 0 0 0 0 0 153 304 0 457 0 66 0 0 66 2114

Grand Total 0 2425 701 0 3126 0 0 0 0 0 0 316 683 0 999 0 133 0 0 133 4258
Apprch % 0 77.6 22.4 0  0 0 0 0  0 31.6 68.4 0  0 100 0 0   

Total % 0 57 16.5 0 73.4 0 0 0 0 0 0 7.4 16 0 23.5 0 3.1 0 0 3.1
Passenger Vehicles 0 2367 698 0 3065 0 0 0 0 0 0 306 672 0 978 0 131 0 0 131 4174

% Passenger Vehicles 0 97.6 99.6 0 98 0 0 0 0 0 0 96.8 98.4 0 97.9 0 98.5 0 0 98.5 98
Heavy Vehicles 0 58 3 0 61 0 0 0 0 0 0 10 11 0 21 0 2 0 0 2 84
% Heavy Vehicles 0 2.4 0.4 0 2 0 0 0 0 0 0 3.2 1.6 0 2.1 0 1.5 0 0 1.5 2
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File Name : 15997008 - Bogie Lake Rd -- EB Highland Rd
Site Code : 15997008
Start Date : 11/9/2022
Page No : 2

EB Highland Rd
Eastbound

EB Highland Rd
Westbound

Bogie Lake Rd
Northbound

Bogie Lake Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

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

04:30 PM 0 336 80 0 416 0 0 0 0 0 0 48 87 0 135 0 19 0 0 19 570
04:45 PM 0 334 82 0 416 0 0 0 0 0 0 44 86 0 130 0 15 0 0 15 561
05:00 PM 0 295 85 0 380 0 0 0 0 0 0 54 88 0 142 0 16 0 0 16 538
05:15 PM 0 323 84 0 407 0 0 0 0 0 0 39 84 0 123 0 15 0 0 15 545

Total Volume 0 1288 331 0 1619 0 0 0 0 0 0 185 345 0 530 0 65 0 0 65 2214
% App. Total 0 79.6 20.4 0  0 0 0 0  0 34.9 65.1 0  0 100 0 0   

PHF .000 .958 .974 .000 .973 .000 .000 .000 .000 .000 .000 .856 .980 .000 .933 .000 .855 .000 .000 .855 .971
Passenger Vehicles 0 1250 329 0 1579 0 0 0 0 0 0 179 339 0 518 0 63 0 0 63 2160

% Passenger Vehicles 0 97.0 99.4 0 97.5 0 0 0 0 0 0 96.8 98.3 0 97.7 0 96.9 0 0 96.9 97.6
Heavy Vehicles 0 38 2 0 40 0 0 0 0 0 0 6 6 0 12 0 2 0 0 2 54
% Heavy Vehicles 0 3.0 0.6 0 2.5 0 0 0 0 0 0 3.2 1.7 0 2.3 0 3.1 0 0 3.1 2.4
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File Name : 15997008 - Bogie Lake Rd -- EB Highland Rd
Site Code : 15997008
Start Date : 11/9/2022
Page No : 1

Groups Printed- Bikes, Peds
EB Highland Rd

Eastbound
EB Highland Rd

Westbound
Bogie Lake Rd

Northbound
Bogie Lake Rd

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

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  100 0 0 0   

Total % 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 0 0 100
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File Name : 15997008 - Bogie Lake Rd -- EB Highland Rd
Site Code : 15997008
Start Date : 11/9/2022
Page No : 2

EB Highland Rd
Eastbound

EB Highland Rd
Westbound

Bogie Lake Rd
Northbound

Bogie Lake Rd
Southbound

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

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

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
% App. Total 0 0 0 0  0 0 0 0  0 0 0 0  100 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .000 .000 .000 .250 .250
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File Name : 15997009 - Bogie Lake Rd -- WB Highland Rd
Site Code : 15997009
Start Date : 11/9/2022
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles
WB Highland Rd

Eastbound
WB Highland Rd

Westbound
Bogie Lake Rd

Northbound
Bogie Lake Rd

Southbound
Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

07:00 AM 0 0 0 0 0 0 211 9 0 220 1 31 0 0 32 0 14 24 0 38 290
07:15 AM 0 0 0 0 0 0 218 9 0 227 0 29 0 0 29 0 7 23 0 30 286
07:30 AM 0 0 0 0 0 0 290 11 0 301 0 24 0 0 24 0 10 16 0 26 351
07:45 AM 0 0 0 0 0 0 282 9 0 291 0 17 0 0 17 0 14 14 0 28 336

Total 0 0 0 0 0 0 1001 38 0 1039 1 101 0 0 102 0 45 77 0 122 1263

08:00 AM 0 0 0 0 0 0 247 14 0 261 0 26 0 0 26 0 11 18 0 29 316
08:15 AM 0 0 0 0 0 0 248 10 0 258 0 19 0 0 19 0 7 20 0 27 304
08:30 AM 0 0 0 0 0 0 229 16 0 245 0 14 0 0 14 0 7 9 0 16 275
08:45 AM 0 0 0 0 0 0 238 19 0 257 0 11 0 0 11 0 15 8 0 23 291

Total 0 0 0 0 0 0 962 59 0 1021 0 70 0 0 70 0 40 55 0 95 1186

Grand Total 0 0 0 0 0 0 1963 97 0 2060 1 171 0 0 172 0 85 132 0 217 2449
Apprch % 0 0 0 0  0 95.3 4.7 0  0.6 99.4 0 0  0 39.2 60.8 0   

Total % 0 0 0 0 0 0 80.2 4 0 84.1 0 7 0 0 7 0 3.5 5.4 0 8.9
Passenger Vehicles 0 0 0 0 0 0 1844 91 0 1935 1 155 0 0 156 0 74 123 0 197 2288

% Passenger Vehicles 0 0 0 0 0 0 93.9 93.8 0 93.9 100 90.6 0 0 90.7 0 87.1 93.2 0 90.8 93.4
Heavy Vehicles 0 0 0 0 0 0 119 6 0 125 0 16 0 0 16 0 11 9 0 20 161
% Heavy Vehicles 0 0 0 0 0 0 6.1 6.2 0 6.1 0 9.4 0 0 9.3 0 12.9 6.8 0 9.2 6.6
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File Name : 15997009 - Bogie Lake Rd -- WB Highland Rd
Site Code : 15997009
Start Date : 11/9/2022
Page No : 2

WB Highland Rd
Eastbound

WB Highland Rd
Westbound

Bogie Lake Rd
Northbound

Bogie Lake Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 0 0 0 0 290 11 0 301 0 24 0 0 24 0 10 16 0 26 351
07:45 AM 0 0 0 0 0 0 282 9 0 291 0 17 0 0 17 0 14 14 0 28 336
08:00 AM 0 0 0 0 0 0 247 14 0 261 0 26 0 0 26 0 11 18 0 29 316
08:15 AM 0 0 0 0 0 0 248 10 0 258 0 19 0 0 19 0 7 20 0 27 304

Total Volume 0 0 0 0 0 0 1067 44 0 1111 0 86 0 0 86 0 42 68 0 110 1307
% App. Total 0 0 0 0  0 96 4 0  0 100 0 0  0 38.2 61.8 0   

PHF .000 .000 .000 .000 .000 .000 .920 .786 .000 .923 .000 .827 .000 .000 .827 .000 .750 .850 .000 .948 .931
Passenger Vehicles 0 0 0 0 0 0 1000 40 0 1040 0 78 0 0 78 0 34 62 0 96 1214

% Passenger Vehicles 0 0 0 0 0 0 93.7 90.9 0 93.6 0 90.7 0 0 90.7 0 81.0 91.2 0 87.3 92.9
Heavy Vehicles 0 0 0 0 0 0 67 4 0 71 0 8 0 0 8 0 8 6 0 14 93
% Heavy Vehicles 0 0 0 0 0 0 6.3 9.1 0 6.4 0 9.3 0 0 9.3 0 19.0 8.8 0 12.7 7.1
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File Name : 15997009 - Bogie Lake Rd -- WB Highland Rd
Site Code : 15997009
Start Date : 11/9/2022
Page No : 1

Groups Printed- Bikes, Peds
WB Highland Rd

Eastbound
WB Highland Rd

Westbound
Bogie Lake Rd

Northbound
Bogie Lake Rd

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

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apprch % 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

Total %                     
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File Name : 15997009 - Bogie Lake Rd -- WB Highland Rd
Site Code : 15997009
Start Date : 11/9/2022
Page No : 2

WB Highland Rd
Eastbound

WB Highland Rd
Westbound

Bogie Lake Rd
Northbound

Bogie Lake Rd
Southbound

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

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Volume 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% App. Total 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0   

PHF .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000
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File Name : 15997010 - Bogie Lake Rd -- WB Highland Rd
Site Code : 15997010
Start Date : 11/9/2022
Page No : 1

Groups Printed- Passenger Vehicles - Heavy Vehicles
WB Highland Rd

Eastbound
WB Highland Rd

Westbound
Bogie Lake Rd

Northbound
Bogie Lake Rd

Southbound
Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

04:00 PM 0 0 0 0 0 0 378 21 0 399 0 31 0 0 31 0 18 23 0 41 471
04:15 PM 0 0 0 0 0 0 489 29 0 518 1 39 0 0 40 0 15 30 0 45 603
04:30 PM 0 0 0 0 0 0 390 24 0 414 0 48 0 0 48 0 19 34 0 53 515
04:45 PM 0 0 0 0 0 0 454 29 0 483 0 44 0 0 44 0 15 37 0 52 579

Total 0 0 0 0 0 0 1711 103 0 1814 1 162 0 0 163 0 67 124 0 191 2168

05:00 PM 0 0 0 0 0 0 433 21 0 454 0 54 0 0 54 0 16 40 0 56 564
05:15 PM 0 0 0 0 0 0 456 26 0 482 0 39 0 0 39 0 15 34 0 49 570
05:30 PM 0 0 0 0 0 0 420 36 0 456 0 39 0 0 39 0 16 30 0 46 541
05:45 PM 0 0 0 0 0 0 393 16 0 409 0 21 0 0 21 0 19 14 0 33 463

Total 0 0 0 0 0 0 1702 99 0 1801 0 153 0 0 153 0 66 118 0 184 2138

Grand Total 0 0 0 0 0 0 3413 202 0 3615 1 315 0 0 316 0 133 242 0 375 4306
Apprch % 0 0 0 0  0 94.4 5.6 0  0.3 99.7 0 0  0 35.5 64.5 0   

Total % 0 0 0 0 0 0 79.3 4.7 0 84 0 7.3 0 0 7.3 0 3.1 5.6 0 8.7
Passenger Vehicles 0 0 0 0 0 0 3350 201 0 3551 1 305 0 0 306 0 131 233 0 364 4221

% Passenger Vehicles 0 0 0 0 0 0 98.2 99.5 0 98.2 100 96.8 0 0 96.8 0 98.5 96.3 0 97.1 98
Heavy Vehicles 0 0 0 0 0 0 63 1 0 64 0 10 0 0 10 0 2 9 0 11 85
% Heavy Vehicles 0 0 0 0 0 0 1.8 0.5 0 1.8 0 3.2 0 0 3.2 0 1.5 3.7 0 2.9 2
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File Name : 15997010 - Bogie Lake Rd -- WB Highland Rd
Site Code : 15997010
Start Date : 11/9/2022
Page No : 2

WB Highland Rd
Eastbound

WB Highland Rd
Westbound

Bogie Lake Rd
Northbound

Bogie Lake Rd
Southbound

Start Time Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Left Thru Right U-Turn App. Total Int. Total

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

04:15 PM 0 0 0 0 0 0 489 29 0 518 1 39 0 0 40 0 15 30 0 45 603
04:30 PM 0 0 0 0 0 0 390 24 0 414 0 48 0 0 48 0 19 34 0 53 515
04:45 PM 0 0 0 0 0 0 454 29 0 483 0 44 0 0 44 0 15 37 0 52 579
05:00 PM 0 0 0 0 0 0 433 21 0 454 0 54 0 0 54 0 16 40 0 56 564

Total Volume 0 0 0 0 0 0 1766 103 0 1869 1 185 0 0 186 0 65 141 0 206 2261
% App. Total 0 0 0 0  0 94.5 5.5 0  0.5 99.5 0 0  0 31.6 68.4 0   

PHF .000 .000 .000 .000 .000 .000 .903 .888 .000 .902 .250 .856 .000 .000 .861 .000 .855 .881 .000 .920 .937
Passenger Vehicles 0 0 0 0 0 0 1722 102 0 1824 1 178 0 0 179 0 63 135 0 198 2201

% Passenger Vehicles 0 0 0 0 0 0 97.5 99.0 0 97.6 100 96.2 0 0 96.2 0 96.9 95.7 0 96.1 97.3
Heavy Vehicles 0 0 0 0 0 0 44 1 0 45 0 7 0 0 7 0 2 6 0 8 60
% Heavy Vehicles 0 0 0 0 0 0 2.5 1.0 0 2.4 0 3.8 0 0 3.8 0 3.1 4.3 0 3.9 2.7
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File Name : 15997010 - Bogie Lake Rd -- WB Highland Rd
Site Code : 15997010
Start Date : 11/9/2022
Page No : 1

Groups Printed- Bikes, Peds
WB Highland Rd

Eastbound
WB Highland Rd

Westbound
Bogie Lake Rd

Northbound
Bogie Lake Rd

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

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 3
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Total 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 4

Grand Total 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 5
Apprch % 0 0 100 0  0 0 0 0  0 0 0 0  0 0 0 100   

Total % 0 0 20 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 80 80
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File Name : 15997010 - Bogie Lake Rd -- WB Highland Rd
Site Code : 15997010
Start Date : 11/9/2022
Page No : 2

WB Highland Rd
Eastbound

WB Highland Rd
Westbound

Bogie Lake Rd
Northbound

Bogie Lake Rd
Southbound

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

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

05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 3
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
05:45 PM 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

Total Volume 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 3 3 4
% App. Total 0 0 100 0  0 0 0 0  0 0 0 0  0 0 0 100   

PHF .000 .000 .250 .000 .250 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .250 .250 .333
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Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting

Office 0

Retail 14 8 6

Restaurant 197 100 97

Cinema/Entertainment 0

Residential 0

Hotel 0

All Other Land Uses2 0

211 108 103

Veh. Occ.4 % Transit % Non-Motorized Veh. Occ.4 % Transit % Non-Motorized

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

All Other Land Uses2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 1 0 0

Restaurant 0 1 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 211 108 103 Office N/A N/A

Internal Capture Percentage 2% 2% 2% Retail 13% 17%

Restaurant 1% 1%

External Vehicle-Trips5 207 106 101 Cinema/Entertainment N/A N/A

External Transit-Trips6 0 0 0 Residential N/A N/A

External Non-Motorized Trips6 0 0 0 Hotel N/A N/A

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips3

Land Use

Gateway Crossing TIS

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6Person-Trips
*Indicates computation that has been rounded to the nearest whole number.

3Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).
4Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 
to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

White Lake Twp

AM Street Peak Hour

Fleis & VandenBrink Engineering

12/13/2022



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting

Office 0

Retail 54 27 27

Restaurant 223 115 108

Cinema/Entertainment 0

Residential 0

Hotel 0

All Other Land Uses2 0

277 142 135

Veh. Occ.4 % Transit % Non-Motorized Veh. Occ.4 % Transit % Non-Motorized

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

All Other Land Uses2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 8 0 0

Restaurant 0 14 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 277 142 135 Office N/A N/A

Internal Capture Percentage 16% 15% 16% Retail 52% 30%

Restaurant 7% 13%

External Vehicle-Trips5 233 120 113 Cinema/Entertainment N/A N/A

External Transit-Trips6 0 0 0 Residential N/A N/A

External Non-Motorized Trips6 0 0 0 Hotel N/A N/A

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

NCHRP 684 Internal Trip Capture Estimation Tool

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

0

0

0

0

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6Person-Trips

1Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.
2Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.
3Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.



HCM Signalized Intersection Capacity Analysis Existing Conditions
10: EB Highland Road & WB-to-EB X/O AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 1587 0 0 134 0
Future Volume (vph) 0 1587 0 0 134 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 5.9
Lane Util. Factor 0.95 1.00
Frt 1.00 1.00
Flt Protected 1.00 0.95
Satd. Flow (prot) 3471 1736
Flt Permitted 1.00 0.95
Satd. Flow (perm) 3471 1736
Peak-hour factor, PHF 0.91 0.91 0.92 0.92 0.61 0.61
Adj. Flow (vph) 0 1744 0 0 220 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 1744 0 0 220 0
Heavy Vehicles (%) 4% 4% 2% 2% 4% 4%
Turn Type NA Prot
Protected Phases 2! 4 2!
Permitted Phases
Actuated Green, G (s) 56.9 90.0
Effective Green, g (s) 56.9 83.9
Actuated g/C Ratio 0.63 0.93
Clearance Time (s) 6.1
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 2194 1618
v/s Ratio Prot c0.50 c0.13
v/s Ratio Perm
v/c Ratio 0.79 0.14
Uniform Delay, d1 12.2 0.2
Progression Factor 1.00 1.00
Incremental Delay, d2 3.1 0.2
Delay (s) 15.3 0.4
Level of Service B A
Approach Delay (s) 15.3 0.0 0.4
Approach LOS B A A

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
20: Bogie Lake Road & EB Highland Road AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1222 499 0 0 0 0 102 293 0 45 0
Future Volume (vph) 0 1222 499 0 0 0 0 102 293 0 45 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 10.9 10.9 6.9
Lane Util. Factor 0.95 1.00 1.00 0.88 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3471 1553 1827 2733 1681
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3471 1553 1827 2733 1681
Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.87 0.87 0.87 0.95 0.95 0.95
Adj. Flow (vph) 0 1373 561 0 0 0 0 117 337 0 47 0
RTOR Reduction (vph) 0 0 229 0 0 0 0 0 67 0 0 0
Lane Group Flow (vph) 0 1373 332 0 0 0 0 117 270 0 47 0
Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 4% 4% 4% 13% 13% 13%
Turn Type NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 2 4
Actuated Green, G (s) 53.3 53.3 19.1 19.1 23.1
Effective Green, g (s) 53.3 53.3 19.1 19.1 23.1
Actuated g/C Ratio 0.59 0.59 0.21 0.21 0.26
Clearance Time (s) 6.7 6.7 10.9 10.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2055 919 387 580 431
v/s Ratio Prot c0.40 0.06 0.03
v/s Ratio Perm 0.21 c0.10
v/c Ratio 0.67 0.36 0.30 0.47 0.11
Uniform Delay, d1 12.4 9.5 29.8 31.0 25.6
Progression Factor 0.16 0.24 1.00 1.00 0.00
Incremental Delay, d2 1.2 0.7 2.0 2.7 0.5
Delay (s) 3.2 3.0 31.8 33.7 0.5
Level of Service A A C C A
Approach Delay (s) 3.1 0.0 33.2 0.5
Approach LOS A A C A

Intersection Summary
HCM 2000 Control Delay 8.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
21: Bogie Lake Road & WB Highland Road AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1067 44 0 102 0 0 45 68
Future Volume (vph) 0 0 0 0 1067 44 0 102 0 0 45 68
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.9 10.9 10.9
Lane Util. Factor 0.95 1.00 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3406 1524 1827 1681 2515
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3406 1524 1827 1681 2515
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.87 0.87 0.87 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 0 1160 48 0 117 0 0 47 72
RTOR Reduction (vph) 0 0 0 0 0 20 0 0 0 0 0 57
Lane Group Flow (vph) 0 0 0 0 1160 28 0 117 0 0 47 15
Heavy Vehicles (%) 2% 2% 2% 6% 6% 6% 4% 4% 4% 13% 13% 13%
Turn Type NA Perm NA NA Perm
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 53.3 53.3 23.1 19.1 19.1
Effective Green, g (s) 53.3 53.3 23.1 19.1 19.1
Actuated g/C Ratio 0.59 0.59 0.26 0.21 0.21
Clearance Time (s) 6.7 6.7 6.9 10.9 10.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2017 902 468 356 533
v/s Ratio Prot c0.34 c0.06 0.03
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.58 0.03 0.25 0.13 0.03
Uniform Delay, d1 11.3 7.6 26.6 28.7 28.1
Progression Factor 0.48 0.47 0.00 1.25 2.12
Incremental Delay, d2 1.1 0.1 1.2 0.8 0.1
Delay (s) 6.5 3.7 1.3 36.8 59.6
Level of Service A A A D E
Approach Delay (s) 0.0 6.4 1.3 50.6
Approach LOS A A A D

Intersection Summary
HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
30: EB-to-WB X/O/Nordic Drive & WB Highland Road AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 986 7 119 9 0 0 0 6
Future Volume (vph) 0 0 0 0 986 7 119 9 0 0 0 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.9 5.9
Lane Util. Factor 0.95 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.86
Flt Protected 1.00 1.00 0.96 1.00
Satd. Flow (prot) 3406 1524 1763 1644
Flt Permitted 1.00 1.00 0.96 1.00
Satd. Flow (perm) 3406 1524 1763 1644
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.78 0.78 0.78 0.75 0.75 0.75
Adj. Flow (vph) 0 0 0 0 1038 7 153 12 0 0 0 8
RTOR Reduction (vph) 0 0 0 0 0 3 0 96 0 0 0 6
Lane Group Flow (vph) 0 0 0 0 1038 4 0 69 0 0 0 2
Heavy Vehicles (%) 2% 2% 2% 6% 6% 6% 3% 3% 3% 0% 0% 0%
Turn Type NA Perm custom NA Perm
Protected Phases 2! 4
Permitted Phases 2 4 2! 4
Actuated Green, G (s) 56.9 56.9 21.1 21.1
Effective Green, g (s) 56.9 56.9 21.1 21.1
Actuated g/C Ratio 0.63 0.63 0.23 0.23
Clearance Time (s) 6.1 6.1 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2153 963 413 385
v/s Ratio Prot c0.30
v/s Ratio Perm 0.00 0.04 0.00
v/c Ratio 0.48 0.00 0.17 0.00
Uniform Delay, d1 8.8 6.1 27.5 26.4
Progression Factor 1.00 1.00 1.32 1.00
Incremental Delay, d2 0.8 0.0 0.7 0.0
Delay (s) 9.5 6.1 36.9 26.4
Level of Service A A D C
Approach Delay (s) 0.0 9.5 36.9 26.4
Approach LOS A A D C

Intersection Summary
HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
40: Bogie Lake Road & NB-to-SB X/O AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 88 0 0 0 0 25
Future Volume (vph) 88 0 0 0 0 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 5.4
Lane Util. Factor 1.00 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1556 3139
Flt Permitted 0.95 1.00
Satd. Flow (perm) 1556 3139
Peak-hour factor, PHF 0.82 0.82 0.92 0.92 0.81 0.81
Adj. Flow (vph) 107 0 0 0 0 31
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 107 0 0 0 0 31
Heavy Vehicles (%) 16% 16% 2% 2% 15% 15%
Turn Type Prot NA
Protected Phases 4 2! 2!
Permitted Phases
Actuated Green, G (s) 90.0 57.6
Effective Green, g (s) 84.6 57.6
Actuated g/C Ratio 0.94 0.64
Clearance Time (s) 5.4
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1462 2008
v/s Ratio Prot c0.07 0.01
v/s Ratio Perm
v/c Ratio 0.07 0.02
Uniform Delay, d1 0.2 5.9
Progression Factor 1.00 1.00
Incremental Delay, d2 0.1 0.0
Delay (s) 0.3 5.9
Level of Service A A
Approach Delay (s) 0.3 0.0 5.9
Approach LOS A A A

Intersection Summary
HCM 2000 Control Delay 1.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.08
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 25.2% ICU Level of Service A
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
10: EB Highland Road & WB-to-EB X/O PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 1407 0 0 212 0
Future Volume (vph) 0 1407 0 0 212 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 5.9
Lane Util. Factor 0.95 1.00
Frt 1.00 1.00
Flt Protected 1.00 0.95
Satd. Flow (prot) 3471 1787
Flt Permitted 1.00 0.95
Satd. Flow (perm) 3471 1787
Peak-hour factor, PHF 0.94 0.94 0.92 0.92 0.88 0.88
Adj. Flow (vph) 0 1497 0 0 241 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 1497 0 0 241 0
Heavy Vehicles (%) 4% 4% 2% 2% 1% 1%
Turn Type NA Prot
Protected Phases 2! 4 2!
Permitted Phases
Actuated Green, G (s) 85.9 120.0
Effective Green, g (s) 85.9 113.9
Actuated g/C Ratio 0.72 0.95
Clearance Time (s) 6.1
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 2484 1696
v/s Ratio Prot c0.43 c0.13
v/s Ratio Perm
v/c Ratio 0.60 0.14
Uniform Delay, d1 8.5 0.2
Progression Factor 1.00 1.00
Incremental Delay, d2 1.1 0.1
Delay (s) 9.6 0.3
Level of Service A A
Approach Delay (s) 9.6 0.0 0.3
Approach LOS A A A

Intersection Summary
HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 95.4% ICU Level of Service F
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
20: Bogie Lake Road & EB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1288 331 0 0 0 0 186 345 0 65 0
Future Volume (vph) 0 1288 331 0 0 0 0 186 345 0 65 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 10.9 10.9 6.9
Lane Util. Factor 0.95 1.00 1.00 0.88 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3505 1568 1863 2787 1827
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3505 1568 1863 2787 1827
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.93 0.93 0.93 0.92 0.92 0.92
Adj. Flow (vph) 0 1356 348 0 0 0 0 200 371 0 71 0
RTOR Reduction (vph) 0 0 106 0 0 0 0 0 120 0 0 0
Lane Group Flow (vph) 0 1356 242 0 0 0 0 200 251 0 71 0
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 2% 2% 2% 4% 4% 4%
Turn Type NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 2 4
Actuated Green, G (s) 83.3 83.3 19.1 19.1 23.1
Effective Green, g (s) 83.3 83.3 19.1 19.1 23.1
Actuated g/C Ratio 0.69 0.69 0.16 0.16 0.19
Clearance Time (s) 6.7 6.7 10.9 10.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2433 1088 296 443 351
v/s Ratio Prot c0.39 c0.11 0.04
v/s Ratio Perm 0.15 0.09
v/c Ratio 0.56 0.22 0.68 0.57 0.20
Uniform Delay, d1 9.2 6.6 47.5 46.6 40.7
Progression Factor 0.23 0.24 1.00 1.00 0.00
Incremental Delay, d2 0.8 0.4 11.7 5.2 1.3
Delay (s) 2.9 2.0 59.3 51.8 1.3
Level of Service A A E D A
Approach Delay (s) 2.7 0.0 54.4 1.3
Approach LOS A A D A

Intersection Summary
HCM 2000 Control Delay 15.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
21: Bogie Lake Road & WB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1807 110 0 186 0 0 65 143
Future Volume (vph) 0 0 0 0 1807 110 0 186 0 0 65 143
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.9 10.9 10.9
Lane Util. Factor 0.95 1.00 1.00 1.00 0.88
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3539 1562 1863 1827 2670
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3539 1562 1863 1827 2670
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.93 0.93 0.93 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 2008 122 0 200 0 0 71 155
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 0 0 0 31
Lane Group Flow (vph) 0 0 0 0 2008 85 0 200 0 0 71 124
Confl. Peds. (#/hr) 3 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 4% 4% 4%
Turn Type NA Perm NA NA Perm
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 83.3 83.3 23.1 19.1 19.1
Effective Green, g (s) 83.3 83.3 23.1 19.1 19.1
Actuated g/C Ratio 0.69 0.69 0.19 0.16 0.16
Clearance Time (s) 6.7 6.7 6.9 10.9 10.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2456 1084 358 290 424
v/s Ratio Prot c0.57 c0.11 0.04
v/s Ratio Perm 0.05 0.05
v/c Ratio 0.82 0.08 0.56 0.24 0.29
Uniform Delay, d1 13.0 5.9 43.8 44.1 44.5
Progression Factor 0.91 0.33 0.00 1.34 1.45
Incremental Delay, d2 2.3 0.1 4.5 2.0 1.7
Delay (s) 14.2 2.1 4.6 61.2 66.4
Level of Service B A A E E
Approach Delay (s) 0.0 13.5 4.6 64.8
Approach LOS A B A E

Intersection Summary
HCM 2000 Control Delay 17.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
30: EB-to-WB X/O/Nordic Drive & WB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1655 38 203 34 0 0 0 59
Future Volume (vph) 0 0 0 0 1655 38 203 34 0 0 0 59
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.9 5.9
Lane Util. Factor 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.86
Flt Protected 1.00 1.00 0.96 1.00
Satd. Flow (prot) 3505 1536 1822 1644
Flt Permitted 1.00 1.00 0.96 1.00
Satd. Flow (perm) 3505 1536 1822 1644
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.79 0.79 0.79 0.74 0.74 0.74
Adj. Flow (vph) 0 0 0 0 1742 40 257 43 0 0 0 80
RTOR Reduction (vph) 0 0 0 0 0 7 0 33 0 0 0 33
Lane Group Flow (vph) 0 0 0 0 1742 33 0 267 0 0 0 47
Confl. Peds. (#/hr) 1
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 0% 0% 0% 0% 0% 0%
Turn Type NA Perm custom NA Perm
Protected Phases 2! 4
Permitted Phases 2 4 2! 4
Actuated Green, G (s) 85.9 85.9 22.1 22.1
Effective Green, g (s) 85.9 85.9 22.1 22.1
Actuated g/C Ratio 0.72 0.72 0.18 0.18
Clearance Time (s) 6.1 6.1 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2508 1099 335 302
v/s Ratio Prot c0.50
v/s Ratio Perm 0.02 0.15 0.03
v/c Ratio 0.69 0.03 0.80 0.15
Uniform Delay, d1 9.6 5.0 46.8 41.1
Progression Factor 1.00 1.00 1.06 1.00
Incremental Delay, d2 1.6 0.1 15.1 1.1
Delay (s) 11.2 5.0 65.0 42.2
Level of Service B A E D
Approach Delay (s) 0.0 11.1 65.0 42.2
Approach LOS A B E D

Intersection Summary
HCM 2000 Control Delay 19.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.5% ICU Level of Service D
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing Conditions
40: Bogie Lake Road & NB-to-SB X/O PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 185 0 0 0 0 23
Future Volume (vph) 185 0 0 0 0 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 5.4
Lane Util. Factor 1.00 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1752 3610
Flt Permitted 0.95 1.00
Satd. Flow (perm) 1752 3610
Peak-hour factor, PHF 0.86 0.86 0.92 0.92 0.60 0.60
Adj. Flow (vph) 215 0 0 0 0 38
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 215 0 0 0 0 38
Heavy Vehicles (%) 3% 3% 2% 2% 0% 0%
Turn Type Prot NA
Protected Phases 4 2! 2!
Permitted Phases
Actuated Green, G (s) 120.0 86.6
Effective Green, g (s) 114.6 86.6
Actuated g/C Ratio 0.95 0.72
Clearance Time (s) 5.4
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1673 2605
v/s Ratio Prot c0.12 0.01
v/s Ratio Perm
v/c Ratio 0.13 0.01
Uniform Delay, d1 0.1 4.7
Progression Factor 1.00 1.00
Incremental Delay, d2 0.2 0.0
Delay (s) 0.3 4.7
Level of Service A A
Approach Delay (s) 0.3 0.0 4.7
Approach LOS A A A

Intersection Summary
HCM 2000 Control Delay 1.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.13
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 30.6% ICU Level of Service A
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



Queuing and Blocking Report Existing Conditions
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 10: EB Highland Road & WB-to-EB X/O

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 295 316 69

Average Queue (ft) 152 150 36

95th Queue (ft) 250 258 68

Link Distance (ft) 708 708 35

Upstream Blk Time (%) 12

Queuing Penalty (veh) 20

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 11: WB-to-EB X/O & WB Highland Road

Movement WB

Directions Served L

Maximum Queue (ft) 100

Average Queue (ft) 21

95th Queue (ft) 73

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 325

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Bogie Lake Road & EB Highland Road

Movement EB EB EB NB NB NB SB

Directions Served T T R T R R T

Maximum Queue (ft) 132 138 95 130 136 120 14

Average Queue (ft) 35 42 41 55 61 48 0

95th Queue (ft) 88 94 75 108 109 94 10

Link Distance (ft) 330 330 330 291 291 291 37

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Existing Conditions
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 21: Bogie Lake Road & WB Highland Road

Movement WB WB WB SB SB SB

Directions Served T T R T R R

Maximum Queue (ft) 114 100 39 94 67 47

Average Queue (ft) 28 29 3 30 25 16

95th Queue (ft) 79 82 18 73 55 42

Link Distance (ft) 477 477 477 152 152 152

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 30: EB-to-WB X/O/Nordic Drive & WB Highland Road

Movement WB WB WB NB SB

Directions Served T T R LT R

Maximum Queue (ft) 196 180 21 55 30

Average Queue (ft) 112 64 1 35 5

95th Queue (ft) 180 132 11 62 23

Link Distance (ft) 905 905 11 94

Upstream Blk Time (%) 17

Queuing Penalty (veh) 23

Storage Bay Dist (ft) 50

Storage Blk Time (%) 9

Queuing Penalty (veh) 1

Intersection: 31: EB Highland Road & EB-to-WB X/O

Movement EB

Directions Served L

Maximum Queue (ft) 114

Average Queue (ft) 23

95th Queue (ft) 73

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Existing Conditions
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 40: Bogie Lake Road & NB-to-SB X/O

Movement WB SB SB

Directions Served L T T

Maximum Queue (ft) 10 54 6

Average Queue (ft) 0 8 0

95th Queue (ft) 5 34 4

Link Distance (ft) 28 192 192

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 41: Bogie Lake Road & NB-to-SB X/O

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 50: W. Site Drive & EB Highland Road

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Existing Conditions
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 60: Bogie Lake Road & E. Site Drive

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 44



Queuing and Blocking Report Existing Conditions
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 10: EB Highland Road & WB-to-EB X/O

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 255 250 56

Average Queue (ft) 148 120 45

95th Queue (ft) 231 214 61

Link Distance (ft) 708 708 35

Upstream Blk Time (%) 22

Queuing Penalty (veh) 47

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 11: WB-to-EB X/O & WB Highland Road

Movement WB WB

Directions Served L T

Maximum Queue (ft) 127 10

Average Queue (ft) 31 0

95th Queue (ft) 89 7

Link Distance (ft) 745

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 325

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Bogie Lake Road & EB Highland Road

Movement EB EB EB NB NB NB

Directions Served T T R T R R

Maximum Queue (ft) 90 104 62 238 154 137

Average Queue (ft) 35 39 24 124 77 62

95th Queue (ft) 75 83 57 206 128 110

Link Distance (ft) 330 330 330 291 291 291

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Existing Conditions
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 21: Bogie Lake Road & WB Highland Road

Movement WB WB WB NB SB SB SB

Directions Served T T R T T R R

Maximum Queue (ft) 226 240 46 5 111 127 116

Average Queue (ft) 68 77 7 0 50 52 48

95th Queue (ft) 151 160 30 6 95 101 94

Link Distance (ft) 477 477 477 37 152 152 152

Upstream Blk Time (%) 0 1 0 0 0

Queuing Penalty (veh) 0 1 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 30: EB-to-WB X/O/Nordic Drive & WB Highland Road

Movement WB WB WB NB SB

Directions Served T T R LT R

Maximum Queue (ft) 300 263 28 48 77

Average Queue (ft) 175 140 6 47 31

95th Queue (ft) 266 234 23 54 62

Link Distance (ft) 905 905 11 94

Upstream Blk Time (%) 54 0

Queuing Penalty (veh) 129 0

Storage Bay Dist (ft) 50

Storage Blk Time (%) 15

Queuing Penalty (veh) 6

Intersection: 31: EB Highland Road & EB-to-WB X/O

Movement EB

Directions Served L

Maximum Queue (ft) 250

Average Queue (ft) 112

95th Queue (ft) 214

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%) 0

Queuing Penalty (veh) 1



Queuing and Blocking Report Existing Conditions
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 40: Bogie Lake Road & NB-to-SB X/O

Movement WB SB

Directions Served L T

Maximum Queue (ft) 34 35

Average Queue (ft) 2 4

95th Queue (ft) 15 22

Link Distance (ft) 28 192

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 41: Bogie Lake Road & NB-to-SB X/O

Movement NB

Directions Served L

Maximum Queue (ft) 11

Average Queue (ft) 1

95th Queue (ft) 10

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 50: W. Site Drive & EB Highland Road

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Existing Conditions
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 60: Bogie Lake Road & E. Site Drive

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 184



HCM Signalized Intersection Capacity Analysis Background Conditions
10: EB Highland Road & WB-to-EB X/O AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 1603 0 0 135 0
Future Volume (vph) 0 1603 0 0 135 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 5.9
Lane Util. Factor 0.95 1.00
Frt 1.00 1.00
Flt Protected 1.00 0.95
Satd. Flow (prot) 3471 1736
Flt Permitted 1.00 0.95
Satd. Flow (perm) 3471 1736
Peak-hour factor, PHF 0.91 0.91 0.92 0.92 0.61 0.61
Adj. Flow (vph) 0 1762 0 0 221 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 1762 0 0 221 0
Heavy Vehicles (%) 4% 4% 2% 2% 4% 4%
Turn Type NA Prot
Protected Phases 2! 4 2!
Permitted Phases
Actuated Green, G (s) 56.9 90.0
Effective Green, g (s) 56.9 83.9
Actuated g/C Ratio 0.63 0.93
Clearance Time (s) 6.1
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 2194 1618
v/s Ratio Prot c0.51 c0.13
v/s Ratio Perm
v/c Ratio 0.80 0.14
Uniform Delay, d1 12.4 0.2
Progression Factor 1.00 1.00
Incremental Delay, d2 3.2 0.2
Delay (s) 15.6 0.4
Level of Service B A
Approach Delay (s) 15.6 0.0 0.4
Approach LOS B A A

Intersection Summary
HCM 2000 Control Delay 13.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.7% ICU Level of Service D
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
20: Bogie Lake Road & EB Highland Road AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1234 504 0 0 0 0 103 296 0 45 0
Future Volume (vph) 0 1234 504 0 0 0 0 103 296 0 45 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 10.9 10.9 6.9
Lane Util. Factor 0.95 1.00 1.00 0.88 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3471 1553 1827 2733 1681
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3471 1553 1827 2733 1681
Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.87 0.87 0.87 0.95 0.95 0.95
Adj. Flow (vph) 0 1387 566 0 0 0 0 118 340 0 47 0
RTOR Reduction (vph) 0 0 231 0 0 0 0 0 65 0 0 0
Lane Group Flow (vph) 0 1387 335 0 0 0 0 118 275 0 47 0
Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 4% 4% 4% 13% 13% 13%
Turn Type NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 2 4
Actuated Green, G (s) 53.3 53.3 19.1 19.1 23.1
Effective Green, g (s) 53.3 53.3 19.1 19.1 23.1
Actuated g/C Ratio 0.59 0.59 0.21 0.21 0.26
Clearance Time (s) 6.7 6.7 10.9 10.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2055 919 387 580 431
v/s Ratio Prot c0.40 0.06 0.03
v/s Ratio Perm 0.22 c0.10
v/c Ratio 0.67 0.36 0.30 0.47 0.11
Uniform Delay, d1 12.5 9.5 29.9 31.0 25.6
Progression Factor 0.16 0.23 1.00 1.00 0.00
Incremental Delay, d2 1.2 0.7 2.0 2.8 0.5
Delay (s) 3.2 3.0 31.9 33.8 0.5
Level of Service A A C C A
Approach Delay (s) 3.1 0.0 33.3 0.5
Approach LOS A A C A

Intersection Summary
HCM 2000 Control Delay 8.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
21: Bogie Lake Road & WB Highland Road AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1078 44 0 103 0 0 45 69
Future Volume (vph) 0 0 0 0 1078 44 0 103 0 0 45 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.9 10.9 10.9
Lane Util. Factor 0.95 1.00 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3406 1524 1827 1681 2515
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3406 1524 1827 1681 2515
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.87 0.87 0.87 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 0 1172 48 0 118 0 0 47 73
RTOR Reduction (vph) 0 0 0 0 0 20 0 0 0 0 0 58
Lane Group Flow (vph) 0 0 0 0 1172 28 0 118 0 0 47 15
Heavy Vehicles (%) 2% 2% 2% 6% 6% 6% 4% 4% 4% 13% 13% 13%
Turn Type NA Perm NA NA Perm
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 53.3 53.3 23.1 19.1 19.1
Effective Green, g (s) 53.3 53.3 23.1 19.1 19.1
Actuated g/C Ratio 0.59 0.59 0.26 0.21 0.21
Clearance Time (s) 6.7 6.7 6.9 10.9 10.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2017 902 468 356 533
v/s Ratio Prot c0.34 c0.06 0.03
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.58 0.03 0.25 0.13 0.03
Uniform Delay, d1 11.4 7.6 26.6 28.7 28.1
Progression Factor 0.48 0.47 0.00 1.25 2.15
Incremental Delay, d2 1.1 0.1 1.3 0.8 0.1
Delay (s) 6.6 3.7 1.3 36.7 60.4
Level of Service A A A D E
Approach Delay (s) 0.0 6.5 1.3 51.1
Approach LOS A A A D

Intersection Summary
HCM 2000 Control Delay 9.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
30: EB-to-WB X/O/Nordic Drive & WB Highland Road AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 996 7 120 9 0 0 0 6
Future Volume (vph) 0 0 0 0 996 7 120 9 0 0 0 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.9 5.9
Lane Util. Factor 0.95 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.86
Flt Protected 1.00 1.00 0.96 1.00
Satd. Flow (prot) 3406 1524 1763 1644
Flt Permitted 1.00 1.00 0.96 1.00
Satd. Flow (perm) 3406 1524 1763 1644
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.78 0.78 0.78 0.75 0.75 0.75
Adj. Flow (vph) 0 0 0 0 1048 7 154 12 0 0 0 8
RTOR Reduction (vph) 0 0 0 0 0 3 0 93 0 0 0 6
Lane Group Flow (vph) 0 0 0 0 1048 4 0 73 0 0 0 2
Heavy Vehicles (%) 2% 2% 2% 6% 6% 6% 3% 3% 3% 0% 0% 0%
Turn Type NA Perm custom NA Perm
Protected Phases 2! 4
Permitted Phases 2 4 2! 4
Actuated Green, G (s) 56.9 56.9 21.1 21.1
Effective Green, g (s) 56.9 56.9 21.1 21.1
Actuated g/C Ratio 0.63 0.63 0.23 0.23
Clearance Time (s) 6.1 6.1 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2153 963 413 385
v/s Ratio Prot c0.31
v/s Ratio Perm 0.00 0.04 0.00
v/c Ratio 0.49 0.00 0.18 0.00
Uniform Delay, d1 8.8 6.1 27.5 26.4
Progression Factor 1.00 1.00 1.28 1.00
Incremental Delay, d2 0.8 0.0 0.7 0.0
Delay (s) 9.6 6.1 36.0 26.4
Level of Service A A D C
Approach Delay (s) 0.0 9.6 36.0 26.4
Approach LOS A A D C

Intersection Summary
HCM 2000 Control Delay 13.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
40: Bogie Lake Road & NB-to-SB X/O AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 89 0 0 0 0 25
Future Volume (vph) 89 0 0 0 0 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 5.4
Lane Util. Factor 1.00 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1556 3139
Flt Permitted 0.95 1.00
Satd. Flow (perm) 1556 3139
Peak-hour factor, PHF 0.82 0.82 0.92 0.92 0.81 0.81
Adj. Flow (vph) 109 0 0 0 0 31
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 109 0 0 0 0 31
Heavy Vehicles (%) 16% 16% 2% 2% 15% 15%
Turn Type Prot NA
Protected Phases 4 2! 2!
Permitted Phases
Actuated Green, G (s) 90.0 57.6
Effective Green, g (s) 84.6 57.6
Actuated g/C Ratio 0.94 0.64
Clearance Time (s) 5.4
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1462 2008
v/s Ratio Prot c0.07 0.01
v/s Ratio Perm
v/c Ratio 0.07 0.02
Uniform Delay, d1 0.2 5.9
Progression Factor 1.00 1.00
Incremental Delay, d2 0.1 0.0
Delay (s) 0.3 5.9
Level of Service A A
Approach Delay (s) 0.3 0.0 5.9
Approach LOS A A A

Intersection Summary
HCM 2000 Control Delay 1.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.08
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 25.3% ICU Level of Service A
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
10: EB Highland Road & WB-to-EB X/O PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 1421 0 0 214 0
Future Volume (vph) 0 1421 0 0 214 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 5.9
Lane Util. Factor 0.95 1.00
Frt 1.00 1.00
Flt Protected 1.00 0.95
Satd. Flow (prot) 3471 1787
Flt Permitted 1.00 0.95
Satd. Flow (perm) 3471 1787
Peak-hour factor, PHF 0.94 0.94 0.92 0.92 0.88 0.88
Adj. Flow (vph) 0 1512 0 0 243 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 1512 0 0 243 0
Heavy Vehicles (%) 4% 4% 2% 2% 1% 1%
Turn Type NA Prot
Protected Phases 2! 4 2!
Permitted Phases
Actuated Green, G (s) 85.9 120.0
Effective Green, g (s) 85.9 113.9
Actuated g/C Ratio 0.72 0.95
Clearance Time (s) 6.1
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 2484 1696
v/s Ratio Prot c0.44 c0.14
v/s Ratio Perm
v/c Ratio 0.61 0.14
Uniform Delay, d1 8.6 0.2
Progression Factor 1.00 1.00
Incremental Delay, d2 1.1 0.1
Delay (s) 9.7 0.3
Level of Service A A
Approach Delay (s) 9.7 0.0 0.3
Approach LOS A A A

Intersection Summary
HCM 2000 Control Delay 8.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 96.2% ICU Level of Service F
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
20: Bogie Lake Road & EB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1301 334 0 0 0 0 188 348 0 66 0
Future Volume (vph) 0 1301 334 0 0 0 0 188 348 0 66 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 10.9 10.9 6.9
Lane Util. Factor 0.95 1.00 1.00 0.88 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3505 1568 1863 2787 1827
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3505 1568 1863 2787 1827
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.93 0.93 0.93 0.92 0.92 0.92
Adj. Flow (vph) 0 1369 352 0 0 0 0 202 374 0 72 0
RTOR Reduction (vph) 0 0 108 0 0 0 0 0 117 0 0 0
Lane Group Flow (vph) 0 1369 244 0 0 0 0 202 257 0 72 0
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 2% 2% 2% 4% 4% 4%
Turn Type NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 2 4
Actuated Green, G (s) 83.3 83.3 19.1 19.1 23.1
Effective Green, g (s) 83.3 83.3 19.1 19.1 23.1
Actuated g/C Ratio 0.69 0.69 0.16 0.16 0.19
Clearance Time (s) 6.7 6.7 10.9 10.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2433 1088 296 443 351
v/s Ratio Prot c0.39 c0.11 0.04
v/s Ratio Perm 0.16 0.09
v/c Ratio 0.56 0.22 0.68 0.58 0.21
Uniform Delay, d1 9.2 6.6 47.6 46.7 40.7
Progression Factor 0.23 0.23 1.00 1.00 0.00
Incremental Delay, d2 0.8 0.4 12.1 5.5 1.3
Delay (s) 2.9 2.0 59.6 52.2 1.3
Level of Service A A E D A
Approach Delay (s) 2.7 0.0 54.8 1.3
Approach LOS A A D A

Intersection Summary
HCM 2000 Control Delay 15.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
21: Bogie Lake Road & WB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1825 111 0 188 0 0 66 144
Future Volume (vph) 0 0 0 0 1825 111 0 188 0 0 66 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.9 10.9 10.9
Lane Util. Factor 0.95 1.00 1.00 1.00 0.88
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3539 1562 1863 1827 2670
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3539 1562 1863 1827 2670
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.93 0.93 0.93 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 2028 123 0 202 0 0 72 157
RTOR Reduction (vph) 0 0 0 0 0 38 0 0 0 0 0 30
Lane Group Flow (vph) 0 0 0 0 2028 85 0 202 0 0 72 127
Confl. Peds. (#/hr) 3 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 4% 4% 4%
Turn Type NA Perm NA NA Perm
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 83.3 83.3 23.1 19.1 19.1
Effective Green, g (s) 83.3 83.3 23.1 19.1 19.1
Actuated g/C Ratio 0.69 0.69 0.19 0.16 0.16
Clearance Time (s) 6.7 6.7 6.9 10.9 10.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2456 1084 358 290 424
v/s Ratio Prot c0.57 c0.11 0.04
v/s Ratio Perm 0.05 0.05
v/c Ratio 0.83 0.08 0.56 0.25 0.30
Uniform Delay, d1 13.1 5.9 43.9 44.2 44.5
Progression Factor 0.91 0.33 0.00 1.34 1.44
Incremental Delay, d2 2.4 0.1 4.6 2.0 1.8
Delay (s) 14.4 2.0 4.7 61.0 66.1
Level of Service B A A E E
Approach Delay (s) 0.0 13.7 4.7 64.5
Approach LOS A B A E

Intersection Summary
HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
30: EB-to-WB X/O/Nordic Drive & WB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1671 38 205 34 0 0 0 60
Future Volume (vph) 0 0 0 0 1671 38 205 34 0 0 0 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.9 5.9
Lane Util. Factor 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.86
Flt Protected 1.00 1.00 0.96 1.00
Satd. Flow (prot) 3505 1536 1822 1644
Flt Permitted 1.00 1.00 0.96 1.00
Satd. Flow (perm) 3505 1536 1822 1644
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.79 0.79 0.79 0.74 0.74 0.74
Adj. Flow (vph) 0 0 0 0 1759 40 259 43 0 0 0 81
RTOR Reduction (vph) 0 0 0 0 0 7 0 33 0 0 0 33
Lane Group Flow (vph) 0 0 0 0 1759 33 0 269 0 0 0 48
Confl. Peds. (#/hr) 1
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 0% 0% 0% 0% 0% 0%
Turn Type NA Perm custom NA Perm
Protected Phases 2! 4
Permitted Phases 2 4 2! 4
Actuated Green, G (s) 85.9 85.9 22.1 22.1
Effective Green, g (s) 85.9 85.9 22.1 22.1
Actuated g/C Ratio 0.72 0.72 0.18 0.18
Clearance Time (s) 6.1 6.1 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2508 1099 335 302
v/s Ratio Prot c0.50
v/s Ratio Perm 0.02 0.15 0.03
v/c Ratio 0.70 0.03 0.80 0.16
Uniform Delay, d1 9.7 5.0 46.9 41.1
Progression Factor 1.00 1.00 1.07 1.00
Incremental Delay, d2 1.7 0.1 15.7 1.1
Delay (s) 11.4 5.0 65.7 42.3
Level of Service B A E D
Approach Delay (s) 0.0 11.3 65.7 42.3
Approach LOS A B E D

Intersection Summary
HCM 2000 Control Delay 19.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Background Conditions
40: Bogie Lake Road & NB-to-SB X/O PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 187 0 0 0 0 23
Future Volume (vph) 187 0 0 0 0 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 5.4
Lane Util. Factor 1.00 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1752 3610
Flt Permitted 0.95 1.00
Satd. Flow (perm) 1752 3610
Peak-hour factor, PHF 0.86 0.86 0.92 0.92 0.60 0.60
Adj. Flow (vph) 217 0 0 0 0 38
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 217 0 0 0 0 38
Heavy Vehicles (%) 3% 3% 2% 2% 0% 0%
Turn Type Prot NA
Protected Phases 4 2! 2!
Permitted Phases
Actuated Green, G (s) 120.0 86.6
Effective Green, g (s) 114.6 86.6
Actuated g/C Ratio 0.95 0.72
Clearance Time (s) 5.4
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1673 2605
v/s Ratio Prot c0.12 0.01
v/s Ratio Perm
v/c Ratio 0.13 0.01
Uniform Delay, d1 0.1 4.7
Progression Factor 1.00 1.00
Incremental Delay, d2 0.2 0.0
Delay (s) 0.3 4.7
Level of Service A A
Approach Delay (s) 0.3 0.0 4.7
Approach LOS A A A

Intersection Summary
HCM 2000 Control Delay 0.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.14
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 30.7% ICU Level of Service A
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



Queuing and Blocking Report Background Conditions
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 10: EB Highland Road & WB-to-EB X/O

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 285 308 55

Average Queue (ft) 147 157 36

95th Queue (ft) 240 263 65

Link Distance (ft) 708 708 35

Upstream Blk Time (%) 12

Queuing Penalty (veh) 19

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 11: WB-to-EB X/O & WB Highland Road

Movement WB

Directions Served L

Maximum Queue (ft) 108

Average Queue (ft) 15

95th Queue (ft) 59

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 325

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Bogie Lake Road & EB Highland Road

Movement EB EB EB NB NB NB

Directions Served T T R T R R

Maximum Queue (ft) 99 112 110 126 111 119

Average Queue (ft) 35 41 46 55 60 48

95th Queue (ft) 80 91 86 107 101 92

Link Distance (ft) 330 330 330 291 291 291

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Background Conditions
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 21: Bogie Lake Road & WB Highland Road

Movement WB WB WB SB SB SB

Directions Served T T R T R R

Maximum Queue (ft) 82 68 38 100 61 50

Average Queue (ft) 28 23 4 34 24 16

95th Queue (ft) 64 57 22 82 51 41

Link Distance (ft) 477 477 477 152 152 152

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 30: EB-to-WB X/O/Nordic Drive & WB Highland Road

Movement WB WB WB NB SB

Directions Served T T R LT R

Maximum Queue (ft) 207 162 16 61 30

Average Queue (ft) 113 70 1 35 4

95th Queue (ft) 187 141 9 59 21

Link Distance (ft) 905 905 11 94

Upstream Blk Time (%) 16

Queuing Penalty (veh) 21

Storage Bay Dist (ft) 50

Storage Blk Time (%) 9

Queuing Penalty (veh) 1

Intersection: 31: EB Highland Road & EB-to-WB X/O

Movement EB

Directions Served L

Maximum Queue (ft) 66

Average Queue (ft) 19

95th Queue (ft) 55

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Background Conditions
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 40: Bogie Lake Road & NB-to-SB X/O

Movement WB SB

Directions Served L T

Maximum Queue (ft) 16 44

Average Queue (ft) 1 8

95th Queue (ft) 7 32

Link Distance (ft) 28 192

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 41: Bogie Lake Road & NB-to-SB X/O

Movement NB

Directions Served L

Maximum Queue (ft) 6

Average Queue (ft) 0

95th Queue (ft) 3

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 50: W. Site Drive & EB Highland Road

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Background Conditions
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 60: Bogie Lake Road & E. Site Drive

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 41



Queuing and Blocking Report Background Conditions
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 10: EB Highland Road & WB-to-EB X/O

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 269 252 60

Average Queue (ft) 153 125 45

95th Queue (ft) 238 216 65

Link Distance (ft) 708 708 35

Upstream Blk Time (%) 23

Queuing Penalty (veh) 49

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 11: WB-to-EB X/O & WB Highland Road

Movement WB

Directions Served L

Maximum Queue (ft) 135

Average Queue (ft) 32

95th Queue (ft) 91

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 325

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Bogie Lake Road & EB Highland Road

Movement EB EB EB NB NB NB

Directions Served T T R T R R

Maximum Queue (ft) 98 113 61 243 155 140

Average Queue (ft) 39 45 22 138 79 62

95th Queue (ft) 81 95 52 221 127 110

Link Distance (ft) 330 330 330 291 291 291

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Background Conditions
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 21: Bogie Lake Road & WB Highland Road

Movement WB WB WB NB SB SB SB

Directions Served T T R T T R R

Maximum Queue (ft) 200 189 59 17 133 118 116

Average Queue (ft) 69 78 11 1 61 51 49

95th Queue (ft) 146 152 39 9 114 93 94

Link Distance (ft) 477 477 477 37 152 152 152

Upstream Blk Time (%) 1 0 0 0

Queuing Penalty (veh) 2 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 30: EB-to-WB X/O/Nordic Drive & WB Highland Road

Movement WB WB WB NB SB

Directions Served T T R LT R

Maximum Queue (ft) 316 285 101 48 88

Average Queue (ft) 169 130 9 47 32

95th Queue (ft) 258 232 58 56 67

Link Distance (ft) 905 905 11 94

Upstream Blk Time (%) 54 0

Queuing Penalty (veh) 131 0

Storage Bay Dist (ft) 50

Storage Blk Time (%) 14 0

Queuing Penalty (veh) 5 0

Intersection: 31: EB Highland Road & EB-to-WB X/O

Movement EB EB

Directions Served L T

Maximum Queue (ft) 324 198

Average Queue (ft) 121 4

95th Queue (ft) 240 65

Link Distance (ft) 518

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%) 1

Queuing Penalty (veh) 9



Queuing and Blocking Report Background Conditions
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 40: Bogie Lake Road & NB-to-SB X/O

Movement WB SB SB

Directions Served L T T

Maximum Queue (ft) 31 49 6

Average Queue (ft) 2 7 0

95th Queue (ft) 15 30 6

Link Distance (ft) 28 192 192

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 41: Bogie Lake Road & NB-to-SB X/O

Movement NB

Directions Served L

Maximum Queue (ft) 12

Average Queue (ft) 1

95th Queue (ft) 8

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 50: W. Site Drive & EB Highland Road

Movement EB

Directions Served TR

Maximum Queue (ft) 9

Average Queue (ft) 0

95th Queue (ft) 7

Link Distance (ft) 348

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Background Conditions
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 60: Bogie Lake Road & E. Site Drive

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 198



HCM Signalized Intersection Capacity Analysis Future Conditions
10: EB Highland Road & WB-to-EB X/O AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 1633 0 0 167 0
Future Volume (vph) 0 1633 0 0 167 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 5.9
Lane Util. Factor 0.95 1.00
Frt 1.00 1.00
Flt Protected 1.00 0.95
Satd. Flow (prot) 3471 1736
Flt Permitted 1.00 0.95
Satd. Flow (perm) 3471 1736
Peak-hour factor, PHF 0.91 0.91 0.92 0.92 0.61 0.61
Adj. Flow (vph) 0 1795 0 0 274 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 1795 0 0 274 0
Heavy Vehicles (%) 4% 4% 2% 2% 4% 4%
Turn Type NA Prot
Protected Phases 2! 4 2!
Permitted Phases
Actuated Green, G (s) 56.9 90.0
Effective Green, g (s) 56.9 83.9
Actuated g/C Ratio 0.63 0.93
Clearance Time (s) 6.1
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 2194 1618
v/s Ratio Prot c0.52 c0.16
v/s Ratio Perm
v/c Ratio 0.82 0.17
Uniform Delay, d1 12.6 0.2
Progression Factor 1.00 1.00
Incremental Delay, d2 3.5 0.2
Delay (s) 16.1 0.5
Level of Service B A
Approach Delay (s) 16.1 0.0 0.5
Approach LOS B A A

Intersection Summary
HCM 2000 Control Delay 14.1 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) 12.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions
20: Bogie Lake Road & EB Highland Road AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1292 504 0 0 0 0 103 296 0 45 0
Future Volume (vph) 0 1292 504 0 0 0 0 103 296 0 45 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 10.9 10.9 6.9
Lane Util. Factor 0.95 1.00 1.00 0.88 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3471 1553 1827 2733 1681
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3471 1553 1827 2733 1681
Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.87 0.87 0.87 0.95 0.95 0.95
Adj. Flow (vph) 0 1452 566 0 0 0 0 118 340 0 47 0
RTOR Reduction (vph) 0 0 231 0 0 0 0 0 56 0 0 0
Lane Group Flow (vph) 0 1452 335 0 0 0 0 118 284 0 47 0
Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 4% 4% 4% 13% 13% 13%
Turn Type NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 2 4
Actuated Green, G (s) 53.3 53.3 19.1 19.1 23.1
Effective Green, g (s) 53.3 53.3 19.1 19.1 23.1
Actuated g/C Ratio 0.59 0.59 0.21 0.21 0.26
Clearance Time (s) 6.7 6.7 10.9 10.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2055 919 387 580 431
v/s Ratio Prot c0.42 0.06 0.03
v/s Ratio Perm 0.22 c0.10
v/c Ratio 0.71 0.36 0.30 0.49 0.11
Uniform Delay, d1 12.9 9.5 29.9 31.2 25.6
Progression Factor 0.20 0.18 1.00 1.00 0.00
Incremental Delay, d2 1.5 0.8 2.0 2.9 0.5
Delay (s) 4.1 2.5 31.9 34.1 0.5
Level of Service A A C C A
Approach Delay (s) 3.7 0.0 33.5 0.5
Approach LOS A A C A

Intersection Summary
HCM 2000 Control Delay 9.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions
21: Bogie Lake Road & WB Highland Road AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1138 44 0 103 0 0 45 69
Future Volume (vph) 0 0 0 0 1138 44 0 103 0 0 45 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.9 10.9 10.9
Lane Util. Factor 0.95 1.00 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3406 1524 1827 1681 2515
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3406 1524 1827 1681 2515
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.87 0.87 0.87 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 0 1237 48 0 118 0 0 47 73
RTOR Reduction (vph) 0 0 0 0 0 20 0 0 0 0 0 58
Lane Group Flow (vph) 0 0 0 0 1237 28 0 118 0 0 47 15
Heavy Vehicles (%) 2% 2% 2% 6% 6% 6% 4% 4% 4% 13% 13% 13%
Turn Type NA Perm NA NA Perm
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 53.3 53.3 23.1 19.1 19.1
Effective Green, g (s) 53.3 53.3 23.1 19.1 19.1
Actuated g/C Ratio 0.59 0.59 0.26 0.21 0.21
Clearance Time (s) 6.7 6.7 6.9 10.9 10.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2017 902 468 356 533
v/s Ratio Prot c0.36 c0.06 0.03
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.61 0.03 0.25 0.13 0.03
Uniform Delay, d1 11.8 7.6 26.6 28.7 28.1
Progression Factor 0.60 0.42 0.00 1.24 2.16
Incremental Delay, d2 1.3 0.1 1.3 0.8 0.1
Delay (s) 8.3 3.3 1.3 36.4 60.7
Level of Service A A A D E
Approach Delay (s) 0.0 8.1 1.3 51.2
Approach LOS A A A D

Intersection Summary
HCM 2000 Control Delay 11.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions
30: EB-to-WB X/O/Nordic Drive & WB Highland Road AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1015 7 161 9 0 0 0 6
Future Volume (vph) 0 0 0 0 1015 7 161 9 0 0 0 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.9 5.9
Lane Util. Factor 0.95 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.86
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3406 1524 1761 1644
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3406 1524 1761 1644
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.78 0.78 0.78 0.75 0.75 0.75
Adj. Flow (vph) 0 0 0 0 1068 7 206 12 0 0 0 8
RTOR Reduction (vph) 0 0 0 0 0 3 0 90 0 0 0 6
Lane Group Flow (vph) 0 0 0 0 1068 4 0 128 0 0 0 2
Heavy Vehicles (%) 2% 2% 2% 6% 6% 6% 3% 3% 3% 0% 0% 0%
Turn Type NA Perm custom NA Perm
Protected Phases 2! 4
Permitted Phases 2 4 2! 4
Actuated Green, G (s) 56.9 56.9 21.1 21.1
Effective Green, g (s) 56.9 56.9 21.1 21.1
Actuated g/C Ratio 0.63 0.63 0.23 0.23
Clearance Time (s) 6.1 6.1 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2153 963 412 385
v/s Ratio Prot c0.31
v/s Ratio Perm 0.00 0.07 0.00
v/c Ratio 0.50 0.00 0.31 0.00
Uniform Delay, d1 8.9 6.1 28.5 26.4
Progression Factor 1.00 1.00 1.10 1.00
Incremental Delay, d2 0.8 0.0 1.4 0.0
Delay (s) 9.7 6.1 32.6 26.4
Level of Service A A C C
Approach Delay (s) 0.0 9.7 32.6 26.4
Approach LOS A A C C

Intersection Summary
HCM 2000 Control Delay 13.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions
40: Bogie Lake Road & NB-to-SB X/O AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 89 0 0 0 0 25
Future Volume (vph) 89 0 0 0 0 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 5.4
Lane Util. Factor 1.00 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1556 3139
Flt Permitted 0.95 1.00
Satd. Flow (perm) 1556 3139
Peak-hour factor, PHF 0.82 0.82 0.92 0.92 0.81 0.81
Adj. Flow (vph) 109 0 0 0 0 31
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 109 0 0 0 0 31
Heavy Vehicles (%) 16% 16% 2% 2% 15% 15%
Turn Type Prot NA
Protected Phases 4 2! 2!
Permitted Phases
Actuated Green, G (s) 90.0 57.6
Effective Green, g (s) 84.6 57.6
Actuated g/C Ratio 0.94 0.64
Clearance Time (s) 5.4
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1462 2008
v/s Ratio Prot c0.07 0.01
v/s Ratio Perm
v/c Ratio 0.07 0.02
Uniform Delay, d1 0.2 5.9
Progression Factor 1.00 1.00
Incremental Delay, d2 0.1 0.0
Delay (s) 0.3 5.9
Level of Service A A
Approach Delay (s) 0.3 0.0 5.9
Approach LOS A A A

Intersection Summary
HCM 2000 Control Delay 1.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.08
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 25.3% ICU Level of Service A
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM 6th TWSC Future Conditions
50: W. Site Drive & EB Highland Road AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Intersection
Int Delay, s/veh 0.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1715 85 0 0 0 81
Future Vol, veh/h 1715 85 0 0 0 81
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Stop Stop Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - -1081577472 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 89 89 92 92 92 92
Heavy Vehicles, % 4 4 2 2 2 2
Mvmt Flow 1927 96 0 0 0 88
 

Major/Minor Major1 Minor1
Conflicting Flow All 0 0 - 1012
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - - - 6.94
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - - - 3.32
Pot Cap-1 Maneuver - - 0 *441
          Stage 1 - - 0 -
          Stage 2 - - 0 -
Platoon blocked, % - - 1
Mov Cap-1 Maneuver - - - *441
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB NB
HCM Control Delay, s 0 15.2
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR
Capacity (veh/h) 441 - -
HCM Lane V/C Ratio 0.2 - -
HCM Control Delay (s) 15.2 - -
HCM Lane LOS C - -
HCM 95th %tile Q(veh) 0.7 - -

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



HCM 6th TWSC Future Conditions
60: Bogie Lake Road & E. Site Drive AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 15 13 394 541 8
Future Vol, veh/h 5 15 13 394 541 8
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 92 92 87 87 92 92
Heavy Vehicles, % 2 2 4 4 2 2
Mvmt Flow 5 16 15 453 588 9
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1076 593 597 0 - 0
          Stage 1 593 - - - - -
          Stage 2 483 - - - - -
Critical Hdwy 6.42 6.22 4.14 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.236 - - -
Pot Cap-1 Maneuver *214 *634 *942 - - -
          Stage 1 *598 - - - - -
          Stage 2 *620 - - - - -
Platoon blocked, % 1 1 1 - - -
Mov Cap-1 Maneuver *210 *634 *942 - - -
Mov Cap-2 Maneuver *210 - - - - -
          Stage 1 *586 - - - - -
          Stage 2 *620 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 14 0.3 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) * 942 - 421 - -
HCM Lane V/C Ratio 0.016 - 0.052 - -
HCM Control Delay (s) 8.9 0 14 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -

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



HCM Signalized Intersection Capacity Analysis Future Conditions
10: EB Highland Road & WB-to-EB X/O PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Volume (vph) 0 1444 0 0 266 0
Future Volume (vph) 0 1444 0 0 266 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 5.9
Lane Util. Factor 0.95 1.00
Frt 1.00 1.00
Flt Protected 1.00 0.95
Satd. Flow (prot) 3471 1787
Flt Permitted 1.00 0.95
Satd. Flow (perm) 3471 1787
Peak-hour factor, PHF 0.94 0.94 0.92 0.92 0.88 0.88
Adj. Flow (vph) 0 1536 0 0 302 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 0 1536 0 0 302 0
Heavy Vehicles (%) 4% 4% 2% 2% 1% 1%
Turn Type NA Prot
Protected Phases 2! 4 2!
Permitted Phases
Actuated Green, G (s) 85.9 120.0
Effective Green, g (s) 85.9 113.9
Actuated g/C Ratio 0.72 0.95
Clearance Time (s) 6.1
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 2484 1696
v/s Ratio Prot c0.44 c0.17
v/s Ratio Perm
v/c Ratio 0.62 0.18
Uniform Delay, d1 8.7 0.2
Progression Factor 1.00 1.00
Incremental Delay, d2 1.2 0.1
Delay (s) 9.9 0.3
Level of Service A A
Approach Delay (s) 9.9 0.0 0.3
Approach LOS A A A

Intersection Summary
HCM 2000 Control Delay 8.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.4% ICU Level of Service F
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions
20: Bogie Lake Road & EB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1370 334 0 0 0 0 188 348 0 66 0
Future Volume (vph) 0 1370 334 0 0 0 0 188 348 0 66 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 10.9 10.9 6.9
Lane Util. Factor 0.95 1.00 1.00 0.88 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3505 1568 1863 2787 1827
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3505 1568 1863 2787 1827
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.93 0.93 0.93 0.92 0.92 0.92
Adj. Flow (vph) 0 1442 352 0 0 0 0 202 374 0 72 0
RTOR Reduction (vph) 0 0 108 0 0 0 0 0 101 0 0 0
Lane Group Flow (vph) 0 1442 244 0 0 0 0 202 273 0 72 0
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 2% 2% 2% 4% 4% 4%
Turn Type NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 2 4
Actuated Green, G (s) 83.3 83.3 19.1 19.1 23.1
Effective Green, g (s) 83.3 83.3 19.1 19.1 23.1
Actuated g/C Ratio 0.69 0.69 0.16 0.16 0.19
Clearance Time (s) 6.7 6.7 10.9 10.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2433 1088 296 443 351
v/s Ratio Prot c0.41 c0.11 0.04
v/s Ratio Perm 0.16 0.10
v/c Ratio 0.59 0.22 0.68 0.62 0.21
Uniform Delay, d1 9.5 6.6 47.6 47.0 40.7
Progression Factor 0.30 0.20 1.00 1.00 0.00
Incremental Delay, d2 0.9 0.4 12.1 6.3 1.3
Delay (s) 3.8 1.7 59.6 53.3 1.3
Level of Service A A E D A
Approach Delay (s) 3.4 0.0 55.5 1.3
Approach LOS A A E A

Intersection Summary
HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions
21: Bogie Lake Road & WB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1897 111 0 188 0 0 66 144
Future Volume (vph) 0 0 0 0 1897 111 0 188 0 0 66 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.9 10.9 10.9
Lane Util. Factor 0.95 1.00 1.00 1.00 0.88
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3539 1562 1863 1827 2670
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3539 1562 1863 1827 2670
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.93 0.93 0.93 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 2108 123 0 202 0 0 72 157
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 0 0 0 29
Lane Group Flow (vph) 0 0 0 0 2108 86 0 202 0 0 72 128
Confl. Peds. (#/hr) 3 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 4% 4% 4%
Turn Type NA Perm NA NA Perm
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 83.3 83.3 23.1 19.1 19.1
Effective Green, g (s) 83.3 83.3 23.1 19.1 19.1
Actuated g/C Ratio 0.69 0.69 0.19 0.16 0.16
Clearance Time (s) 6.7 6.7 6.9 10.9 10.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2456 1084 358 290 424
v/s Ratio Prot c0.60 c0.11 0.04
v/s Ratio Perm 0.06 0.05
v/c Ratio 0.86 0.08 0.56 0.25 0.30
Uniform Delay, d1 13.9 5.9 43.9 44.2 44.6
Progression Factor 0.99 0.48 0.00 1.34 1.44
Incremental Delay, d2 2.9 0.1 4.6 2.0 1.8
Delay (s) 16.6 3.0 4.7 61.2 66.0
Level of Service B A A E E
Approach Delay (s) 0.0 15.9 4.7 64.5
Approach LOS A B A E

Intersection Summary
HCM 2000 Control Delay 19.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions
30: EB-to-WB X/O/Nordic Drive & WB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1698 38 250 34 0 0 0 60
Future Volume (vph) 0 0 0 0 1698 38 250 34 0 0 0 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.9 5.9
Lane Util. Factor 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.86
Flt Protected 1.00 1.00 0.96 1.00
Satd. Flow (prot) 3505 1536 1820 1644
Flt Permitted 1.00 1.00 0.96 1.00
Satd. Flow (perm) 3505 1536 1820 1644
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.79 0.79 0.79 0.74 0.74 0.74
Adj. Flow (vph) 0 0 0 0 1787 40 316 43 0 0 0 81
RTOR Reduction (vph) 0 0 0 0 0 7 0 31 0 0 0 31
Lane Group Flow (vph) 0 0 0 0 1787 33 0 328 0 0 0 50
Confl. Peds. (#/hr) 1
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 0% 0% 0% 0% 0% 0%
Turn Type NA Perm custom NA Perm
Protected Phases 2! 4
Permitted Phases 2 4 2! 4
Actuated Green, G (s) 85.9 85.9 22.1 22.1
Effective Green, g (s) 85.9 85.9 22.1 22.1
Actuated g/C Ratio 0.72 0.72 0.18 0.18
Clearance Time (s) 6.1 6.1 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2508 1099 335 302
v/s Ratio Prot c0.51
v/s Ratio Perm 0.02 0.18 0.03
v/c Ratio 0.71 0.03 0.98 0.17
Uniform Delay, d1 9.9 5.0 48.7 41.2
Progression Factor 1.00 1.00 1.06 1.00
Incremental Delay, d2 1.8 0.1 39.6 1.2
Delay (s) 11.6 5.0 91.2 42.4
Level of Service B A F D
Approach Delay (s) 0.0 11.5 91.2 42.4
Approach LOS A B F D

Intersection Summary
HCM 2000 Control Delay 25.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions
40: Bogie Lake Road & NB-to-SB X/O PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (vph) 187 0 0 0 0 23
Future Volume (vph) 187 0 0 0 0 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 5.4
Lane Util. Factor 1.00 0.95
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 1752 3610
Flt Permitted 0.95 1.00
Satd. Flow (perm) 1752 3610
Peak-hour factor, PHF 0.86 0.86 0.92 0.92 0.60 0.60
Adj. Flow (vph) 217 0 0 0 0 38
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 217 0 0 0 0 38
Heavy Vehicles (%) 3% 3% 2% 2% 0% 0%
Turn Type Prot NA
Protected Phases 4 2! 2!
Permitted Phases
Actuated Green, G (s) 120.0 86.6
Effective Green, g (s) 114.6 86.6
Actuated g/C Ratio 0.95 0.72
Clearance Time (s) 5.4
Vehicle Extension (s) 3.0
Lane Grp Cap (vph) 1673 2605
v/s Ratio Prot c0.12 0.01
v/s Ratio Perm
v/c Ratio 0.13 0.01
Uniform Delay, d1 0.1 4.7
Progression Factor 1.00 1.00
Incremental Delay, d2 0.2 0.0
Delay (s) 0.3 4.7
Level of Service A A
Approach Delay (s) 0.3 0.0 4.7
Approach LOS A A A

Intersection Summary
HCM 2000 Control Delay 0.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.14
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 10.3
Intersection Capacity Utilization 30.7% ICU Level of Service A
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM 6th TWSC Future Conditions
50: W. Site Drive & EB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Intersection
Int Delay, s/veh 0.8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1612 98 0 0 0 92
Future Vol, veh/h 1612 98 0 0 0 92
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Stop Stop Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # 0 - -1081577472 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 92 92 92 92
Heavy Vehicles, % 3 3 2 2 2 2
Mvmt Flow 1697 103 0 0 0 100
 

Major/Minor Major1 Minor1
Conflicting Flow All 0 0 - 900
          Stage 1 - - - -
          Stage 2 - - - -
Critical Hdwy - - - 6.94
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - - - 3.32
Pot Cap-1 Maneuver - - 0 *458
          Stage 1 - - 0 -
          Stage 2 - - 0 -
Platoon blocked, % - - 1
Mov Cap-1 Maneuver - - - *458
Mov Cap-2 Maneuver - - - -
          Stage 1 - - - -
          Stage 2 - - - -
 

Approach EB NB
HCM Control Delay, s 0 15
HCM LOS C
 

Minor Lane/Major Mvmt NBLn1 EBT EBR
Capacity (veh/h) 458 - -
HCM Lane V/C Ratio 0.218 - -
HCM Control Delay (s) 15 - -
HCM Lane LOS C - -
HCM 95th %tile Q(veh) 0.8 - -

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



HCM 6th TWSC Future Conditions
60: Bogie Lake Road & E. Site Drive PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 14 16 529 394 6
Future Vol, veh/h 7 14 16 529 394 6
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 92 92 93 93 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 8 15 17 569 428 7
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1035 432 435 0 - 0
          Stage 1 432 - - - - -
          Stage 2 603 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 237 772 1151 - - -
          Stage 1 728 - - - - -
          Stage 2 546 - - - - -
Platoon blocked, % 1 1 1 - - -
Mov Cap-1 Maneuver 231 772 1151 - - -
Mov Cap-2 Maneuver 231 - - - - -
          Stage 1 712 - - - - -
          Stage 2 546 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.8 0.2 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1151 - 434 - -
HCM Lane V/C Ratio 0.015 - 0.053 - -
HCM Control Delay (s) 8.2 0 13.8 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



Queuing and Blocking Report Future Conditions
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 10: EB Highland Road & WB-to-EB X/O

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 300 305 69

Average Queue (ft) 153 159 41

95th Queue (ft) 241 255 68

Link Distance (ft) 708 708 35

Upstream Blk Time (%) 15

Queuing Penalty (veh) 30

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 11: WB-to-EB X/O & WB Highland Road

Movement WB

Directions Served L

Maximum Queue (ft) 140

Average Queue (ft) 32

95th Queue (ft) 101

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 325

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Bogie Lake Road & EB Highland Road

Movement EB EB EB NB NB NB

Directions Served T T R T R R

Maximum Queue (ft) 129 144 109 119 120 123

Average Queue (ft) 56 70 46 55 64 49

95th Queue (ft) 110 125 84 104 107 97

Link Distance (ft) 330 330 330 291 291 291

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Future Conditions
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 21: Bogie Lake Road & WB Highland Road

Movement WB WB WB SB SB SB

Directions Served T T R T R R

Maximum Queue (ft) 102 102 39 92 70 52

Average Queue (ft) 40 36 4 31 29 16

95th Queue (ft) 83 83 20 71 62 44

Link Distance (ft) 477 477 477 152 152 152

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 30: EB-to-WB X/O/Nordic Drive & WB Highland Road

Movement WB WB WB NB SB

Directions Served T T R LT R

Maximum Queue (ft) 203 161 11 52 30

Average Queue (ft) 115 65 1 39 5

95th Queue (ft) 180 137 9 59 23

Link Distance (ft) 905 905 11 94

Upstream Blk Time (%) 22

Queuing Penalty (veh) 39

Storage Bay Dist (ft) 50

Storage Blk Time (%) 9

Queuing Penalty (veh) 1

Intersection: 31: EB Highland Road & EB-to-WB X/O

Movement EB

Directions Served L

Maximum Queue (ft) 120

Average Queue (ft) 31

95th Queue (ft) 88

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Future Conditions
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 40: Bogie Lake Road & NB-to-SB X/O

Movement WB SB

Directions Served L T

Maximum Queue (ft) 5 62

Average Queue (ft) 0 11

95th Queue (ft) 6 40

Link Distance (ft) 28 192

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 41: Bogie Lake Road & NB-to-SB X/O

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 50: W. Site Drive & EB Highland Road

Movement EB NB

Directions Served TR R

Maximum Queue (ft) 21 96

Average Queue (ft) 1 42

95th Queue (ft) 11 76

Link Distance (ft) 348 334

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Future Conditions
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 60: Bogie Lake Road & E. Site Drive

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 40 46

Average Queue (ft) 17 3

95th Queue (ft) 43 21

Link Distance (ft) 294 343

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 70



Queuing and Blocking Report Future Conditions
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 10: EB Highland Road & WB-to-EB X/O

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 238 236 68

Average Queue (ft) 138 123 48

95th Queue (ft) 218 210 63

Link Distance (ft) 708 708 35

Upstream Blk Time (%) 26

Queuing Penalty (veh) 70

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 11: WB-to-EB X/O & WB Highland Road

Movement WB

Directions Served L

Maximum Queue (ft) 185

Average Queue (ft) 51

95th Queue (ft) 137

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 325

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Bogie Lake Road & EB Highland Road

Movement EB EB EB NB NB NB

Directions Served T T R T R R

Maximum Queue (ft) 144 151 69 261 157 140

Average Queue (ft) 58 68 28 125 82 66

95th Queue (ft) 117 128 57 224 135 115

Link Distance (ft) 330 330 330 291 291 291

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Future Conditions
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 21: Bogie Lake Road & WB Highland Road

Movement WB WB WB NB SB SB SB

Directions Served T T R T T R R

Maximum Queue (ft) 239 237 43 15 110 120 117

Average Queue (ft) 78 89 9 1 49 52 46

95th Queue (ft) 144 156 32 11 95 99 94

Link Distance (ft) 477 477 477 37 152 152 152

Upstream Blk Time (%) 2 0 0

Queuing Penalty (veh) 4 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 30: EB-to-WB X/O/Nordic Drive & WB Highland Road

Movement WB WB WB NB SB

Directions Served T T R LT R

Maximum Queue (ft) 303 277 95 48 82

Average Queue (ft) 172 126 8 47 31

95th Queue (ft) 265 229 48 52 65

Link Distance (ft) 905 905 11 94

Upstream Blk Time (%) 57 0

Queuing Penalty (veh) 164 0

Storage Bay Dist (ft) 50

Storage Blk Time (%) 14 0

Queuing Penalty (veh) 5 0

Intersection: 31: EB Highland Road & EB-to-WB X/O

Movement EB EB

Directions Served L T

Maximum Queue (ft) 268 121

Average Queue (ft) 136 4

95th Queue (ft) 252 65

Link Distance (ft) 518

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%) 1

Queuing Penalty (veh) 4



Queuing and Blocking Report Future Conditions
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 40: Bogie Lake Road & NB-to-SB X/O

Movement WB SB

Directions Served L T

Maximum Queue (ft) 25 40

Average Queue (ft) 1 7

95th Queue (ft) 12 29

Link Distance (ft) 28 192

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 41: Bogie Lake Road & NB-to-SB X/O

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 50: W. Site Drive & EB Highland Road

Movement NB

Directions Served R

Maximum Queue (ft) 108

Average Queue (ft) 43

95th Queue (ft) 83

Link Distance (ft) 334

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Future Conditions
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 60: Bogie Lake Road & E. Site Drive

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 45 48

Average Queue (ft) 15 5

95th Queue (ft) 43 25

Link Distance (ft) 294 343

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 248



HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
20: Bogie Lake Road & EB Highland Road AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1292 504 0 0 0 0 103 296 0 45 0
Future Volume (vph) 0 1292 504 0 0 0 0 103 296 0 45 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 10.9 10.9 6.9
Lane Util. Factor 0.95 1.00 1.00 0.88 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3471 1553 1827 2733 1681
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3471 1553 1827 2733 1681
Peak-hour factor, PHF 0.89 0.89 0.89 0.92 0.92 0.92 0.87 0.87 0.87 0.95 0.95 0.95
Adj. Flow (vph) 0 1452 566 0 0 0 0 118 340 0 47 0
RTOR Reduction (vph) 0 0 281 0 0 0 0 0 31 0 0 0
Lane Group Flow (vph) 0 1452 285 0 0 0 0 118 309 0 47 0
Heavy Vehicles (%) 4% 4% 4% 2% 2% 2% 4% 4% 4% 13% 13% 13%
Turn Type NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 2 4
Actuated Green, G (s) 45.3 45.3 27.1 27.1 31.1
Effective Green, g (s) 45.3 45.3 27.1 27.1 31.1
Actuated g/C Ratio 0.50 0.50 0.30 0.30 0.35
Clearance Time (s) 6.7 6.7 10.9 10.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1747 781 550 822 580
v/s Ratio Prot c0.42 0.06 0.03
v/s Ratio Perm 0.18 c0.11
v/c Ratio 0.83 0.36 0.21 0.38 0.08
Uniform Delay, d1 19.1 13.6 23.5 24.8 19.8
Progression Factor 0.43 0.21 1.00 1.00 0.00
Incremental Delay, d2 3.4 0.9 0.9 1.3 0.3
Delay (s) 11.5 3.8 24.4 26.1 0.3
Level of Service B A C C A
Approach Delay (s) 9.4 0.0 25.7 0.3
Approach LOS A A C A

Intersection Summary
HCM 2000 Control Delay 12.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
21: Bogie Lake Road & WB Highland Road AM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1138 44 0 103 0 0 45 69
Future Volume (vph) 0 0 0 0 1138 44 0 103 0 0 45 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.9 10.9 10.9
Lane Util. Factor 0.95 1.00 1.00 1.00 0.88
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3406 1524 1827 1681 2515
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3406 1524 1827 1681 2515
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.87 0.87 0.87 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 0 1237 48 0 118 0 0 47 73
RTOR Reduction (vph) 0 0 0 0 0 24 0 0 0 0 0 49
Lane Group Flow (vph) 0 0 0 0 1237 24 0 118 0 0 47 24
Heavy Vehicles (%) 2% 2% 2% 6% 6% 6% 4% 4% 4% 13% 13% 13%
Turn Type NA Perm NA NA Perm
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 45.3 45.3 31.1 27.1 27.1
Effective Green, g (s) 45.3 45.3 31.1 27.1 27.1
Actuated g/C Ratio 0.50 0.50 0.35 0.30 0.30
Clearance Time (s) 6.7 6.7 6.9 10.9 10.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1714 767 631 506 757
v/s Ratio Prot c0.36 c0.06 0.03
v/s Ratio Perm 0.02 0.01
v/c Ratio 0.72 0.03 0.19 0.09 0.03
Uniform Delay, d1 17.4 11.3 20.6 22.6 22.2
Progression Factor 0.71 0.27 0.00 1.39 2.38
Incremental Delay, d2 2.4 0.1 0.6 0.4 0.1
Delay (s) 14.7 3.1 0.7 31.8 52.9
Level of Service B A A C D
Approach Delay (s) 0.0 14.3 0.7 44.6
Approach LOS A B A D

Intersection Summary
HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
20: Bogie Lake Road & EB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 1370 334 0 0 0 0 188 348 0 66 0
Future Volume (vph) 0 1370 334 0 0 0 0 188 348 0 66 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 10.9 10.9 6.9
Lane Util. Factor 0.95 1.00 1.00 0.88 1.00
Frt 1.00 0.85 1.00 0.85 1.00
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3505 1568 1863 2787 1827
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3505 1568 1863 2787 1827
Peak-hour factor, PHF 0.95 0.95 0.95 0.92 0.92 0.92 0.93 0.93 0.93 0.92 0.92 0.92
Adj. Flow (vph) 0 1442 352 0 0 0 0 202 374 0 72 0
RTOR Reduction (vph) 0 0 137 0 0 0 0 0 61 0 0 0
Lane Group Flow (vph) 0 1442 215 0 0 0 0 202 313 0 72 0
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 2% 2% 2% 4% 4% 4%
Turn Type NA Perm NA Perm NA
Protected Phases 2 4 8
Permitted Phases 2 4
Actuated Green, G (s) 73.3 73.3 29.1 29.1 33.1
Effective Green, g (s) 73.3 73.3 29.1 29.1 33.1
Actuated g/C Ratio 0.61 0.61 0.24 0.24 0.28
Clearance Time (s) 6.7 6.7 10.9 10.9 6.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2140 957 451 675 503
v/s Ratio Prot c0.41 0.11 0.04
v/s Ratio Perm 0.14 c0.11
v/c Ratio 0.67 0.22 0.45 0.46 0.14
Uniform Delay, d1 15.4 10.5 38.6 38.8 32.8
Progression Factor 0.52 0.17 1.00 1.00 0.00
Incremental Delay, d2 1.5 0.5 3.2 2.3 0.6
Delay (s) 9.5 2.2 41.8 41.1 0.6
Level of Service A A D D A
Approach Delay (s) 8.1 0.0 41.3 0.6
Approach LOS A A D A

Intersection Summary
HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
21: Bogie Lake Road & WB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1897 111 0 188 0 0 66 144
Future Volume (vph) 0 0 0 0 1897 111 0 188 0 0 66 144
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.7 6.7 6.9 10.9 10.9
Lane Util. Factor 0.95 1.00 1.00 1.00 0.88
Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 1.00 1.00
Satd. Flow (prot) 3539 1562 1863 1827 2673
Flt Permitted 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 3539 1562 1863 1827 2673
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.93 0.93 0.93 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 2108 123 0 202 0 0 72 157
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 0 0 0 26
Lane Group Flow (vph) 0 0 0 0 2108 86 0 202 0 0 72 131
Confl. Peds. (#/hr) 3 1
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 4% 4% 4%
Turn Type NA Perm NA NA Perm
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 73.3 73.3 33.1 29.1 29.1
Effective Green, g (s) 73.3 73.3 33.1 29.1 29.1
Actuated g/C Ratio 0.61 0.61 0.28 0.24 0.24
Clearance Time (s) 6.7 6.7 6.9 10.9 10.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2161 954 513 443 648
v/s Ratio Prot c0.60 c0.11 0.04
v/s Ratio Perm 0.06 0.05
v/c Ratio 0.98 0.09 0.39 0.16 0.20
Uniform Delay, d1 22.5 9.6 35.3 35.8 36.2
Progression Factor 0.60 1.04 0.00 1.46 1.59
Incremental Delay, d2 10.0 0.1 2.1 0.8 0.7
Delay (s) 23.5 10.1 2.1 53.3 58.2
Level of Service C B A D E
Approach Delay (s) 0.0 22.8 2.1 56.6
Approach LOS A C A E

Intersection Summary
HCM 2000 Control Delay 24.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.6
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Future Conditions w/ IMP
30: EB-to-WB X/O/Nordic Drive & WB Highland Road PM Peak Hour

Gateway Crossings TIS Synchro 11 Report
Fleis & VandenBrink Engineering 12/14/2022

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 0 1698 38 250 34 0 0 0 60
Future Volume (vph) 0 0 0 0 1698 38 250 34 0 0 0 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.1 6.1 5.9 5.9
Lane Util. Factor 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.86
Flt Protected 1.00 1.00 0.96 1.00
Satd. Flow (prot) 3505 1535 1820 1644
Flt Permitted 1.00 1.00 0.96 1.00
Satd. Flow (perm) 3505 1535 1820 1644
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.79 0.79 0.79 0.74 0.74 0.74
Adj. Flow (vph) 0 0 0 0 1787 40 316 43 0 0 0 81
RTOR Reduction (vph) 0 0 0 0 0 11 0 19 0 0 0 19
Lane Group Flow (vph) 0 0 0 0 1787 29 0 340 0 0 0 62
Confl. Peds. (#/hr) 1
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 0% 0% 0% 0% 0% 0%
Turn Type NA Perm custom NA Perm
Protected Phases 2! 4
Permitted Phases 2 4 2! 4
Actuated Green, G (s) 68.9 68.9 39.1 39.1
Effective Green, g (s) 68.9 68.9 39.1 39.1
Actuated g/C Ratio 0.57 0.57 0.33 0.33
Clearance Time (s) 6.1 6.1 5.9 5.9
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2012 881 593 535
v/s Ratio Prot c0.51
v/s Ratio Perm 0.02 0.19 0.04
v/c Ratio 0.89 0.03 0.57 0.12
Uniform Delay, d1 22.2 11.1 33.5 28.3
Progression Factor 1.00 1.00 1.48 1.00
Incremental Delay, d2 6.3 0.1 3.2 0.4
Delay (s) 28.5 11.2 53.0 28.8
Level of Service C B D C
Approach Delay (s) 0.0 28.1 53.0 28.8
Approach LOS A C D C

Intersection Summary
HCM 2000 Control Delay 32.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



Queuing and Blocking Report Future Conditions w/ IMP
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 10: EB Highland Road & WB-to-EB X/O

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 298 363 61

Average Queue (ft) 157 169 42

95th Queue (ft) 254 287 66

Link Distance (ft) 708 708 35

Upstream Blk Time (%) 15

Queuing Penalty (veh) 29

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 11: WB-to-EB X/O & WB Highland Road

Movement WB

Directions Served L

Maximum Queue (ft) 109

Average Queue (ft) 26

95th Queue (ft) 83

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 325

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Bogie Lake Road & EB Highland Road

Movement EB EB EB NB NB NB SB

Directions Served T T R T R R T

Maximum Queue (ft) 245 260 148 122 123 111 7

Average Queue (ft) 110 116 70 50 64 51 0

95th Queue (ft) 193 201 118 100 108 95 5

Link Distance (ft) 330 330 330 291 291 291 37

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Future Conditions w/ IMP
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 21: Bogie Lake Road & WB Highland Road

Movement WB WB WB SB SB SB

Directions Served T T R T R R

Maximum Queue (ft) 157 158 35 76 74 78

Average Queue (ft) 79 77 9 26 27 18

95th Queue (ft) 133 139 30 62 62 50

Link Distance (ft) 477 477 477 152 152 152

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 30: EB-to-WB X/O/Nordic Drive & WB Highland Road

Movement WB WB WB NB SB

Directions Served T T R LT R

Maximum Queue (ft) 213 165 24 55 30

Average Queue (ft) 112 62 1 37 3

95th Queue (ft) 183 126 9 60 17

Link Distance (ft) 905 905 11 94

Upstream Blk Time (%) 17

Queuing Penalty (veh) 30

Storage Bay Dist (ft) 50

Storage Blk Time (%) 8

Queuing Penalty (veh) 1

Intersection: 31: EB Highland Road & EB-to-WB X/O

Movement EB

Directions Served L

Maximum Queue (ft) 113

Average Queue (ft) 31

95th Queue (ft) 85

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Future Conditions w/ IMP
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 40: Bogie Lake Road & NB-to-SB X/O

Movement WB SB

Directions Served L T

Maximum Queue (ft) 20 52

Average Queue (ft) 1 7

95th Queue (ft) 10 32

Link Distance (ft) 28 192

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 41: Bogie Lake Road & NB-to-SB X/O

Movement NB

Directions Served L

Maximum Queue (ft) 6

Average Queue (ft) 0

95th Queue (ft) 4

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 50: W. Site Drive & EB Highland Road

Movement NB

Directions Served R

Maximum Queue (ft) 98

Average Queue (ft) 38

95th Queue (ft) 70

Link Distance (ft) 334

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Future Conditions w/ IMP
AM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 60: Bogie Lake Road & E. Site Drive

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 60 38

Average Queue (ft) 18 4

95th Queue (ft) 47 23

Link Distance (ft) 294 343

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 60



Queuing and Blocking Report Future Conditions w/ IMP
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 10: EB Highland Road & WB-to-EB X/O

Movement EB EB SB

Directions Served T T L

Maximum Queue (ft) 258 265 63

Average Queue (ft) 147 130 48

95th Queue (ft) 232 234 63

Link Distance (ft) 708 708 35

Upstream Blk Time (%) 25

Queuing Penalty (veh) 67

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 11: WB-to-EB X/O & WB Highland Road

Movement WB

Directions Served L

Maximum Queue (ft) 156

Average Queue (ft) 45

95th Queue (ft) 122

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 325

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 20: Bogie Lake Road & EB Highland Road

Movement EB EB EB NB NB NB SB

Directions Served T T R T R R T

Maximum Queue (ft) 210 217 78 219 171 146 5

Average Queue (ft) 110 112 38 109 78 58 0

95th Queue (ft) 178 185 67 185 130 104 4

Link Distance (ft) 330 330 330 291 291 291 37

Upstream Blk Time (%) 0 0 0

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Future Conditions w/ IMP
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 21: Bogie Lake Road & WB Highland Road

Movement WB WB WB SB SB SB

Directions Served T T R T R R

Maximum Queue (ft) 488 475 134 105 100 101

Average Queue (ft) 313 308 28 41 46 41

95th Queue (ft) 457 449 85 89 88 83

Link Distance (ft) 477 477 477 152 152 152

Upstream Blk Time (%) 1 0 0

Queuing Penalty (veh) 4 2 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 30: EB-to-WB X/O/Nordic Drive & WB Highland Road

Movement WB WB WB NB SB

Directions Served T T R LT R

Maximum Queue (ft) 572 527 200 48 76

Average Queue (ft) 346 309 26 47 28

95th Queue (ft) 494 463 117 53 65

Link Distance (ft) 905 905 11 94

Upstream Blk Time (%) 54 0

Queuing Penalty (veh) 154 0

Storage Bay Dist (ft) 50

Storage Blk Time (%) 32 0

Queuing Penalty (veh) 12 0

Intersection: 31: EB Highland Road & EB-to-WB X/O

Movement EB EB

Directions Served L T

Maximum Queue (ft) 296 85

Average Queue (ft) 167 3

95th Queue (ft) 260 61

Link Distance (ft) 518

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%) 0

Queuing Penalty (veh) 3



Queuing and Blocking Report Future Conditions w/ IMP
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 40: Bogie Lake Road & NB-to-SB X/O

Movement WB SB SB

Directions Served L T T

Maximum Queue (ft) 22 44 6

Average Queue (ft) 2 7 0

95th Queue (ft) 12 30 4

Link Distance (ft) 28 192 192

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 41: Bogie Lake Road & NB-to-SB X/O

Movement NB

Directions Served L

Maximum Queue (ft) 6

Average Queue (ft) 0

95th Queue (ft) 4

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 300

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 50: W. Site Drive & EB Highland Road

Movement EB EB NB

Directions Served T TR R

Maximum Queue (ft) 21 6 96

Average Queue (ft) 1 0 39

95th Queue (ft) 11 4 72

Link Distance (ft) 348 348 334

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report Future Conditions w/ IMP
PM Peak Hour

Gateway Crossings TIS SimTraffic Report

Fleis & VandenBrink Engineering 12/15/2022

Intersection: 60: Bogie Lake Road & E. Site Drive

Movement EB NB

Directions Served LR LT

Maximum Queue (ft) 44 68

Average Queue (ft) 16 9

95th Queue (ft) 43 42

Link Distance (ft) 294 343

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary

Zone wide Queuing Penalty: 242
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FIGURE  6-3 

WARRANT FOR RIGHT TURN DECELERATION LANE OR TAPER

Add Right Turn Lane/Deceleration Lane

Add Taper

PEAK HOUR RIGHT TURNS

Radius Only

24
-H

R
 T

W
O

 W
A

Y
 V

O
LU

M
E

 X
10

00

 10   20   30    40   50   60   70    80    90   100  110  120 130  140 150 160  170 180  190  200  210 220  230  240 250 260 270 280 290 300

1

2

3

4

5

6

7

8

9

11

12

13

14

15

16

10

17

18

19

20

21

22

23

24

25

26

27

28

29

30

nick.vanheck
Text Box
2-way Peak Volume (AM) = 956 vph2-way Peak Volume (PM) = 945 vph2-way Peak Volume (Avg.) = 951 vphAssuming k-factor is 10% of ADT volume2-way 24-Hr Volume = 9,510 vpd

kylep
Line

kylep
Line

kylep
Line

kylep
Text Box
PM: 6

kylep
Text Box
AM: 8

nick.vanheck
Text Box
RT TREATMENTNOT RECOMMENDED

nick.vanheck
Text Box
Bogie Lake Road and E. Site Drive (RT Warrant)



juliek
Line

juliek
Text Box
AM=1800PM=1710

juliek
Line

juliek
Line

juliek
Text Box
PM=98

juliek
Line

jacobs
Text Box
RT LaneRecommended

nick.vanheck
Text Box
Highland Road (M-59) and W. Site Drive (RT Warrant)

juliek
Text Box
AM=85



Coffee Shop Drive Through Lane
95th Percentile Probability ‐ Drive Through Queue Length (# of Vehicles)

Volume = 70 vph
service rate = 60 veh/hr

 1.166667

1 2 3 4 5 6 7 8 9

^x
No Veh in 
Cycle

X X! P = (e^(‐))(^x)/X! P
P* # Cycle 
containing 
Volume in 1

 Cycles 
in 6

Volume in 
Cycle 
(1*6)

 volume
Poisson 
Queue

1.0000 0 0 1 31.14% 31.14% 19 19 0 0 NO
1.1667 1 1 1 36.33% 67.47% 22 40 22 22 NO
1.3611 2 2 2 21.19% 88.66% 13 11 25 47 NO
1.5880 3 3 6 8.24% 96.91% 5 16 15 62 NO
1.8526 4 4 24 2.40% 99.31% 1 17 6 68 NO
2.1614 5 5 120 0.56% 99.87% 0 18 2 70 MET
2.5216 6 6 720 0.11% 99.98% 0 18 0 70 MET
2.9419 7 7 5040 0.02% 100.00% 0 18 0 70 MET
3.4322 8 8 40320 0.00% 100.00% 0 18 0 70 MET
4.0042 9 9 362880 0.00% 100.00% 0 18 0 70 MET
4.6716 10 10 3628800 0.00% 100.00% 0 18 0 70 MET
5.4502 11 11 39916800 0.00% 100.00% 0 18 0 70 MET



Fast‐Food Restaurant Drive Through Lane
95th Percentile Probability ‐ Drive Through Queue Length (# of Vehicles)

Volume = 49 vph
service rate = 90 veh/hr

 0.544444

1 2 3 4 5 6 7 8 9

^x
No Veh in 
Cycle

X X! P = (e^(‐))(^x)/X! P
P* # Cycle 
containing 
Volume in 1

 Cycles 
in 6

Volume in 
Cycle 
(1*6)

 volume
Poisson 
Queue

1.0000 0 0 1 58.02% 58.02% 52 52 0 0 NO
0.5444 1 1 1 31.59% 89.60% 28 81 28 28 NO
0.2964 2 2 2 8.60% 98.20% 8 11 15 44 NO
0.1614 3 3 6 1.56% 99.76% 1 12 4 48 NO
0.0879 4 4 24 0.21% 99.97% 0 13 1 49 MET
0.0478 5 5 120 0.02% 100.00% 0 13 0 49 MET
0.0260 6 6 720 0.00% 100.00% 0 13 0 49 MET
0.0142 7 7 5040 0.00% 100.00% 0 13 0 49 MET
0.0077 8 8 40320 0.00% 100.00% 0 13 0 49 MET
0.0042 9 9 362880 0.00% 100.00% 0 13 0 49 MET
0.0023 10 10 3628800 0.00% 100.00% 0 13 0 49 MET
0.0012 11 11 39916800 0.00% 100.00% 0 13 0 49 MET
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SOIL EROSION CONTROL NOTES:
1. A SOIL EROSION CONTROL PERMIT SHALL BE OBTAINED FROM THE OAKLAND COUNTY DRAIN

COMMISSIONER PRIOR TO CONSTRUCTION.
2. SEE CONSTRUCTION AND EROSION CONTROL DETAILS ON SHEET 15 FOR ADDITIONAL OAKLAND COUNTY

TEMPORARY CONTROLS REQUIREMENTS.
3. APPROPRIATE SOIL EROSION CONTROL MEASURES SHALL BE ESTABLISHED PRIOR TO CONSTRUCTION

AND CONTINUOUSLY MAINTAINED BY THE CONTRACTOR UNTIL VEGETATION HAS BEEN RE-ESTABLISHED.
4. ANY MUD OR DEBRIS TRACKED ONTO ANY STREET ADJACENT TO THE PROJECT SHALL BE REMOVED

IMMEDIATELY.  IF A TOWNSHIP AGENT REQUESTS IN WRITING THAT THE ROAD BE CLEANED, THE
PROPRIETOR WILL HAVE 12 HOURS TO CLEAN IT. IF IT IS NOT CLEANED WITHIN 12 HOURS, THE
TOWNSHIP WILL HIRE IT TO BE COMPLETED AND INVOICE THE PROPRIETOR BEFORE THE PERFORMANCE
BOND IS RELEASED.

5. CATCH BASIN INLET PROTECTION SHALL BE INSTALLED ON ALL NEW INLETS AS THEY ARE CONSTRUCTED.

B FOX SANDY LOAM, 2-6% SLOPES
BtD SEBEWA LOAM, 0-2% SLOPES
AtD HOUGHTON & ADRIAN MUCK
B FOX-RIDDLES SANDY LOAM, 6-12% SLOPES
A UDIPSAMMENTS, UNDULATING

NRCS EXISTING SOILS DATA:
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