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March 17, 2016 
 
David Trandel 
Winnetka Station, LLC. 
515 Lincoln Ave 
Winnetka, IL  60093 
 
Location: Traffic Study Addendum 
  ONE Winnetka Mixed-Use Development 
  Winnetka, Illinois 
 
Dear David: 
 
Kenig, Lindgren, O’Hara, Aboona, Inc. (KLOA, Inc.) has reviewed the new plans for the 
proposed ONE Winnetka development and offers the following: 
 
Trip Generation 
 
The original plan called for 120 apartments, approximately 46,440 square feet of specialty retail 
and a 144 space commuter lot.  Table 1 shows the original plan projected site generated traffic 
volumes. 
 
Table 1 
PROJECTED SITE-GENERATED TRAFFIC VOLUMES (ORIGINAL PLAN) 

ITE Land 
Use Code 

Land Use 
 

Size 
Weekday Morning 

Peak Hour 
Weekday Evening 

Peak Hour 
In Out In Out 

220 Apartments 120 Units 12 50 55 29 

35 percent reduction1 (-4) (-18) (-19) (-10) 

Subtotal 8 32 36 19 

826 Specialty Retail 46,440 s.f. 20 12 59 75 

-- Commuter Lot2 144 spaces 88 6 4 78 

Total  116 50 99 172 
1Trip generation reduced by 35 percent to account for proximity to train station 
2Trip generation based on survey of the existing Winnetka Metra parking lot on the west side of the tracks 
between Elm Street and Oak Street/Green Bay Road 

 
Under the original plan, all of the studied intersections were projected to operate at a level of 
service B or better. 
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The current plan has reduced the number of apartment units to 71 and the retail space to 40,249 
square feet.  Table 2 shows the estimated trip generation under the current plan.  
 
Table 2 
PROJECTED SITE-GENERATED TRAFFIC VOLUMES (CURRENT PLAN) 

ITE Land 
Use Code 

Land Use 
 

Size 
Weekday Morning 

Peak Hour 
Weekday Evening 

Peak Hour 
In Out In Out 

220 Apartments 71 Units 8 30 37 20 

35 percent reduction1 (-3) (-11) (-13) (-7) 

Subtotal 5 19 24 13 

826 Specialty Retail 40,249 s.f. 17 11 52 66 

-- Commuter Lot2 144 spaces 88 6 4 78 

Total  110 36 80 157 
1Trip generation reduced by 35 percent to account for proximity to train station 
2Trip generation based on survey of the existing Winnetka Metra parking lot on the west side of the tracks 
between Elm Street and Oak Street/Green Bay Road 

 
An alternate plan that would include the 736 Elm Street building is being considered.  Under this 
plan, the number of residential units and the commuter lot spaces would remain the same.  
However, the retail component of the development would increase to 44,330 square feet.  Table 
3 shows the estimated trip generation under the alternate plan. 
 
Table 3 
PROJECTED SITE-GENERATED TRAFFIC VOLUMES (ALTERNATE PLAN) 

ITE Land 
Use Code 

Land Use 
 

Size 
Weekday Morning 

Peak Hour 
Weekday Evening 

Peak Hour 
In Out In Out 

220 Apartments 71 Units 8 30 37 20 

35 percent reduction1 (-3) (-11) (-13) (-7) 

Subtotal 5 19 24 13 

826 Specialty Retail 44,330 s.f. 19 12 56 72 

-- Commuter Lot2 144 spaces 88 6 4 78 

Total  112 37 84 163 
1Trip generation reduced by 35 percent to account for proximity to train station 
2Trip generation based on survey of the existing Winnetka Metra parking lot on the west side of the tracks 
between Elm Street and Oak Street/Green Bay Road 
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Based on a comparison of Tables 1 and 2, the current plan will generate 20 and 34 less total 
(in/out) trips during the morning and evening peak hours, respectively.  This translates into an 
approximate 12 percent reduction.  Inspection of Table 3 indicates that the addition of the 736 
Elm Street building will have a minimal increase in the estimated traffic volumes when 
compared to the current plan.  However, even with the increase in trip generation, the alternate 
plan would still generate less traffic than the original plan.   
 
Given that all of the studied intersections were projected to operate at acceptable levels of 
service under the original plan, a reduction on the number of trips generated by the proposed 
development will have a positive impact on the adjacent intersections with less traffic and 
potentially shorter delays.  
 
Lincoln Avenue and Oak Street 
 
There have been some discussions about the impact this development will have on pedestrian 
traffic at the intersection of Lincoln Avenue and Oak Street.  Based on our field visits, the 
Lincoln Avenue approach is under stop sign control while Oak Street flows uninterrupted.  It was 
also observed that there are two marked crosswalks at the intersection.  These are on Lincoln 
Avenue and on the westbound approach of Oak Street.  These crosswalks are striped with two 
solid lines on each side of the crosswalk.  In order to enhance the visibility of the crosswalks and 
better alert vehicles of the presence of pedestrians in the area, the following should be 
considered: 
 

 The crosswalks should be restriped with a high-visibility crosswalk marking material and 
with either a ladder design similar to the striped crosswalks on Winnetka Avenue at 
Woodland Avenue adjacent to New Trier High School or with a diagonal design (see 
attached figure). 

 
 A “State Law, Stop for Pedestrians at Crosswalk” sign could be installed on Oak Street 

and Lincoln Avenue to alert motorists. 
 
 
Should you have any questions or require additional information, please let me know.   
 
Sincerely, 
 
 
 
Javier Millan 
Senior Consultant 
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December 3, 2015 

David Trandel 
Stonestreet Partners 
515 Lincoln Ave 
Winnetka, IL  60093 

Location: Parking Demand/Need Evaluation 
One Winnetka Mixed-Use Development 
Winnetka, Illinois 

Dear David: 

Kenig, Lindgren, O’Hara, Aboona, Inc. (KLOA, Inc.) has reviewed the comments raised by the 
Village of Winnetka Zoning Board of Appeals in connection with the proposed One Winnetka 
development and offers the following: 

As part of the traffic study conducted by KLOA, Inc. and in order to determine the availability of 
parking within close proximity to the site, a parking survey of the East Elm Street District per block 
and per side was conducted.  Based on the surveys, the following is the average parking demand of 
the commuter designated spaces from 8:00 A.M. to 3:00 P.M. 

1. Metra Parking Lot - 88 percent
2. Lincoln Avenue Commuter Spaces - 100 percent
3. Oak Street Commuter Spaces - 100 percent
4. Average Parking Demand - 96 percent

Based on the above and given that industry standards consider occupancies/demands greater than 85 
percent to be at capacity, the commuter parking spaces are currently at capacity.  For comparison 
purposes, KLOA, Inc. also reviewed a parking study that was conducted in 2006 for the Village of 
Winnetka and based on the results of the study, the commuter parking spaces had an average parking 
occupancy/demand of 94 percent which is consistent with what KLOA, Inc. observed.  It is 
important to note that the KLOA, Inc. parking surveys also indicated that availability of on-street 
parking spaces along Lincoln Avenue, Elm Street, Green Bay Road and the Zone A parking spaces 
within the Lincoln Avenue parking lot is very limited and it experiences an average parking 
occupancy/demand in excess of 85 percent specifically during the 9:00 A.M. to 2:00 P.M. hours 
which also indicates these on-street parking spaces are at capacity.  When the on-street parking area 
occupancy approaches 85 percent, very few parking spaces are readily available and leads motorists 
to drive around trying to find the best parking space thus unnecessarily increasing traffic circulation 
on Village’s streets and potentially driving away customers that would otherwise visit the area 
businesses. 
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Per the Village of Winnetka Zoning Ordinance, a multi-unit residential development should provide 
1.25 parking spaces for one bedroom units, 1.5 parking spaces for two bedroom units and 2.0 spaces 
for three bedroom units or larger.  In addition the retail portion of the development should provide 
2.0 parking spaces per 1,000 net square feet.  Based on the proposed composition of the apartment 
units and the above requirements, One Winnetka should be providing a minimum of 116 parking 
spaces for the apartments and a minimum of 64 parking spaces for the proposed retail component. 

Based on a review of the plans, the One Winnetka development will be providing 116 spaces for the 
residential portion therefore meeting the requirements of the zoning ordinance.  For the retail 
component of the development, the plans call for replacing the existing 62 parking spaces on 
the Elm Street Parking Lot and 17 on-street parking spaces along Lincoln Avenue within 
the underground garage.  In addition 68 new retail spaces will be provided (4 on-street spaces on 
Elm Street, 53 off-street spaces within the underground garage, 5 spaces within the motor court 
and 6 retail employee spaces within the underground garage), therefore, meeting the minimum 
required number of parking spaces per the zoning ordinance. 

The proposed One Winnetka development will relocate the existing 33 commuter parking spaces 
along Lincoln Avenue to the new underground parking garage and add an additional 108 commuter 
parking spaces.  The provision of covered underground parking spaces will provide protection from 
inclement weather and make it more attractive to commuters to park their vehicles.  Therefore, the 
demand that is currently experienced on the commuter on-street parking spaces could be reduced 
and some of these off-street parking spaces could be better utilized to serve the area businesses. 

Should you have any questions or require additional information, please let me know.   

Sincerely, 

Javier Millan 
Senior Consultant 
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June 4, 2015 
 
David Trandel 
Stonestreet Partners 
515 Lincoln Ave 
Winnetka, IL  60093 
 
Location: One Winnetka Planned Development 
  Winnetka, Illinois 
 
Dear David: 
 
Kenig, Lindgren, O’Hara, Aboona, Inc. (KLOA, Inc.) has reviewed the comments raised by Village 
of Winnetka staff in connection with the proposed One Winnetka development.  Our response to 
these comments is in the same order as they appeared in their letter dated March 10, 2015. 
 

1. While it is true that pedestrian volumes could be higher during the 12:00 Noon hour, traffic 
volumes are typically much lower (40 to 50 percent lower) during this time than during the 
morning and evening peak hours.  As such, the impact to pedestrian traffic is much lower at 
other times.   

 
In order to make crosswalks more visible, the provision of high visibility continental style 
crosswalks should be considered at the intersection of Lincoln and Oak.  Also, as indicated 
in the staff memo, the brick crosswalk at the intersection of Elm and Lincoln should be 
reconstructed as part of the project.  This type of treatment will also provide a high visibility 
crosswalk that will enhance pedestrian safety. 
 

2. When KLOA, Inc. was conducting the traffic study, accident data differentiating the type of 
accidents at the studied intersection was requested.  However, at the time, the Village did not 
have the time or manpower available to provide such detailed data.  We subsequently 
received this data and based on this additional information, over a five year period (2009 to 
2013), there were only two accidents involving a pedestrian at the intersection of Green Bay 
Road and Elm Street (one in 2009 and another in 2012) and two accidents involving a 
bicyclist at the intersection of Oak Street and Green Bay Road (one in 2009 and another in 
2010).  No fatalities were reported at any of the intersections. 

 
3. The reduction used in the traffic study to take into account the use of public transportation is 

based on Census data for Winnetka within a ¼ mile radius from the train station.  Attached 
to this response letter is a copy of the Census data summary compiled by the Center for 
Transit Oriented Development. 
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With regards to the statement in the traffic study that the traffic volumes are conservative 
because the existing traffic at the current parking lot was left in the counts, we offer the 
following: 

 

 Based on information provided to us by Staff, at the time the traffic study was being 
conducted there were nine vacancies within the East Elm Street District with five of 
those located within the proposed development.  As such, the majority of the 
vacancies will be occupied by the proposed development 

 

 To account for background growth and the rest of the vacancies, the existing traffic 
volumes were increased by 1.5 percent per year for six years (a total of nine percent 
growth).  This growth factor was based on data provided by the Chicago 
Metropolitan Agency for Planning (CMAP) Year 2040 population and employment 
forecast. 

 
Lastly, the LOS D stated in the traffic study for the Lincoln Avenue egress drive from the 
proposed underground parking lot was a typo.  The correct level of service is B and not D. 
 

4. At the time the traffic study was conducted, the ordinance did not require parking for the 
retail portion of the development.  Since then, the ordinance has changed and based on our 
understanding the new plan (71 apartments and 40,250 square feet of retail) would require 
the following: 

 
 116 parking spaces for the apartments 
 64 parking spaces for the retail 

 
Based on  a review of the new plan, the development will provide 116 parking spaces for the 
residents in an underground parking garage.  For the retail component of the development, 
the plans call for replacing the existing 62 parking spaces on the Elm Street Parking Lot and 
provide an additional 54 public parking spaces within this lot.  Furthermore, an additional 59 
public parking spaces will be located within underground parking garage.  Taking into 
account some of the losses and gains on on-street parking spaces, the development will be 
providing an approximate net gain of 99 public parking spaces which is more than adequate 
to accommodate the required 64 parking spaces for the retail component.  

 
The TOD related reduction was based on Census data for Winnetka within a ¼ mile of the 
train station which indicated that auto ownership of rental units within ¼ mile of the train 
station is 1.05 vehicles and auto ownership of owned homes within ¼ mile of the train 
station is 2.09 vehicles.  This is consistent with parking data of other communities/areas 
within close proximity to a train station. 

 
Lastly, the development will explore providing enclosed, secure storage facilities for 
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bicycles, unbundling parking by separating parking costs from unit leases and providing car 
sharing spaces.  
 

 
Should you have any questions or require additional information, please let me know.   
 
Sincerely, 
 
 
 
Javier Millan 
Senior Consultant 
 
Enc. 
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1. 
Introduction 
 
 
This report summarizes the methodologies, results and findings of a traffic and parking impact 
study conducted by Kenig, Lindgren, O’Hara, Aboona, Inc. (KLOA, Inc.) for the proposed 
One Winnetka, a mixed-use transit oriented development (TOD) to be located on the east and 
west sides of Lincoln Avenue just south of Elm Street in Winnetka, Illinois.  The site is located 
within the East Elm Street District and is bordered by Elm Street to the north, the Hadley School 
for the Blind to the east, the Union Pacific/North Line railroad tracks to the west and a 
condominium building to the south.   
 
The plans call for demolishing the existing buildings and removing the existing surface public 
parking lot (approximately 62 spaces) in order to develop the site with the following uses: 
 
 120 apartment units 
 46,440 square feet of retail 
 
In addition, the development proposes surface and underground parking spaces.  The parking 
area east of Lincoln Avenue will provide 97 public parking spaces and 257 underground parking 
spaces to be utilized by residents of the development (159 spaces) and as public parking 
(98 spaces).  The second parking area will be an underground parking garage located below 
Lincoln Avenue and will provide 144 parking spaces for commuters.  Access to the parking lots 
will be provided on Elm Street and Lincoln Avenue.  
 
The primary pedestrian entry to the residential portion of the development will be from Lincoln 
Avenue while entrances to the various retail storefronts will be located along Elm Street.  
In addition, a motor court will be provided on the south side of the development that will allow 
pick-up/drop-off operations to occur internally.     
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The following sections of this report present the following. 
 
 Existing roadway conditions including vehicle, pedestrian, and bicycle traffic volumes 

for the weekday morning and weekday evening peak hours 
 A detailed description of the proposed development 
 Vehicle trip generation for the proposed development 
 Directional distribution of development-generated traffic 
 Future transportation conditions including access to and from the development 
 Existing parking demand of the East Elm Street District 
 Future parking demand and adequacy of the proposed number of parking spaces 
 
Traffic capacity analyses were conducted for the weekday morning and weekday evening peak 
hours for the following two conditions. 
 
1. Existing Condition - Analyzes the capacity of the existing roadway system using existing 

peak hour traffic volumes in the surrounding area. 
 
2. Future Condition – The future projected traffic volumes include the existing traffic 

volumes increased by nine percent to reflect traffic to be generated by the existing 
vacancies in the immediate area and background growth, and the traffic estimated to be 
generated by the proposed subject development.   

 
The purpose of this study was to:  
 
1. Examine existing vehicle, pedestrian, and bicycle traffic conditions to establish a base 

condition 
 
2. Determine the vehicle trips to be generated by the proposed development and then 

determine its impact on the surrounding neighborhood street network  
 

3. Recommend improvements to effectively mitigate and accommodate the projected traffic 
conditions resulting from the proposed development.   

 
4. Determine the appropriate parking ratio in accommodating the projected demand of the 

commuter parking garage, the future residents and customers of the proposed retail 
portion of the development taking into account their proximity to the Metra train station 
and downtown Winnetka. 
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2. 
Existing Conditions 
 
 
Transportation conditions in the vicinity of the site were inventoried to obtain a basis for 
projecting future conditions.  Four components of existing conditions were considered: 
  
1. The geographic location of the site 

 
2. The characteristics of the adjacent roadway system, including lane geometry, traffic 

orientation (e.g. one-way roads) and intersection traffic controls 
 

3. The weekday peak-hour vehicle, bicycle, and pedestrian traffic volumes at the study 
intersections 

 
4. The locations and availability of alternative modes of transportation, including public 

transportation, bicycle lanes, and pedestrian amenities 
 
Site Location 
 
The development site is located on the east and west sides of Lincoln Avenue just south of Elm 
Street and is currently occupied by various retail storefronts (some vacant) and the East Elm 
Street District public parking lot (approximately 62 parking spaces).  The development is 
surrounded by retail uses to the north, the Hadley School for the blind to the east, the Winnetka 
Metra station to the west and the 711 Oak Street condominium building to the south.  The 
Village Green Park (passive park) is located further east on the south side of Elm Street between 
Maple Street and Oak Street. 
 
Figure 1 shows the site location with respect to the surrounding roadway system.  Figure 2 
shows an aerial view of the site area. 
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  Site Location                                                   Figure 1  
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  Aerial View of Site Area                            Figure 2 

 
 

^ 
N 

7



 

One Winnetka 
Winnetka, Illinois            6 

Existing Roadway System Characteristics 
 
The characteristics of the existing streets that surround the proposed development are illustrated 
in Figure 3 and described below.   
 
Green Bay Road is a north-south arterial roadway that generally provides two through lanes in 
each direction.  No exclusive turn lanes are provided at its signalized intersections with Oak 
Street or Elm Street.  Angle parking is provided on both sides of the road between Elm Street 
and Oak Street/Green Bay Road.  The parking spaces on the east side of the road are limited to 
Zone C (commuter parking) only from 8:00 A.M. to 4:00 P.M. Monday through Friday.  
The parking spaces on the west side of the road are a combination of 90 minute parking from 
8:00 A.M. to 6:00 P.M. and Zone A (employee parking) permit only from 8:00 A.M. to 
5:00 P.M.  Green Bay Road is under the jurisdiction of the Illinois Department of Transportation 
(IDOT) and carries an average daily traffic (ADT) of approximately 10,200 vehicles. 
 
Elm Street is a two-way road that borders the northern portion of the proposed subject 
development.  At its signalized intersection with Green Bay Road, the road is wide enough on 
the east approach to provide a combined left-turn/through lane and an exclusive right-turn lane.  
The west approach provides a combined left/through/right-turn lane.  No exclusive turn lanes are 
provided at its all-way stop control intersection with Lincoln Avenue or at its intersections with 
the Elm Street public parking lot.  On-street parking on both sides of the road is provided 
between Lincoln Avenue and Arbor Vitae Road limited to one hour from 8:00 A.M. to 6:00 P.M.  
On-street parking limited to four hours from 8:00 A.M. to 6:00 P.M. is provided on the south 
side of the road between Arbor Vitae Road and Maple Street.  Elm Street is under the jurisdiction 
of the Village of Winnetka. 
 
Lincoln Avenue is a north-south roadway that provides one lane in each direction in the vicinity 
of the site.  No exclusive turn lanes are provided at its all-way stop control intersection with 
Elm Street.  At its “T” intersection with Oak Street, Lincoln Avenue is under stop sign control 
and provides a combined left/right-turn lane.  On-street parking is generally provided on both 
sides of the road.  These parking spaces limited to 90 minutes from 8:00 A.M. to 6:00 P.M. 
or Zone C permit parking from 8:00 A.M. to 10:30 P.M.  Lincoln Avenue is under the 
jurisdiction of the Village of Winnetka.  
 
Oak Street is an east-west roadway that provides one lane in each direction in the vicinity of the 
site.  No exclusive turn lanes are provided at its intersection with Lincoln Avenue.  
At its signalized “T” intersection with Lincoln Avenue, Oak Street is widened to provide an 
exclusive left-turn lane and an exclusive right-turn lane.  Oak Street is under the jurisdiction of 
the Village of Winnetka.  
 

7
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Arbor Vitae Road is a one-way southbound residential road that is under stop sign control at its 
intersection with Elm Street.  On-street parking is not allowed on the west side of the road.  
Arbor Vitae Road is under the jurisdiction of the Village of Winnetka. 
 
Pedestrian Facilities.  All of the roads within the immediate area have sidewalks on both sides 
of the road.  Lastly, crosswalks are provided at all of the intersections within the immediate area.   
 
Existing Traffic Volumes 
 
Manual turning movement vehicle, pedestrian, and bicycle traffic counts were conducted during 
the weekday morning (7:00 to 9:00 A.M.) and the evening (4:00 to 6:00 P.M.) peak periods on 
Wednesday, May 21, 2014 at the following intersections.   
 
1. Green Bay Road and Elm Street 
2. Green Bay Road and Oak Street 
3. Elm Street and Lincoln Avenue 
4. Lincoln Avenue and Oak Street 
5. Lincoln Avenue and condominium building access drive 
6. Elm Street and site’s outbound only access drive 
7. Elm Street and Arbor Vitae Road 
8. Elm Street and public parking lot inbound and outbound access drives 
 
From the manual turning movement count data, it was determined that the weekday morning 
peak hour generally occurs between 7:45 and 8:45 A.M. and the weekday evening peak hour 
generally occurs between 5:00 and 6:00 P.M.  These two respective peak hours will be used for 
the traffic capacity analyses and are presented later in this report.   
 
The existing peak hour vehicle traffic volumes are shown in Figure 4. 
 
The existing peak hour pedestrian and bicycle traffic volumes are shown in Figure 5. 
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Area Traffic Observations 
 
Traffic flow in the area was observed during the peak periods.  Below is a summary of these 
observations. 
 
 No excessive backups were observed at any of the study intersection during the morning 

or evening peak periods 
 
 Southbound queues on Green Bay Road at its intersection with Elm Street occasionally 

extended over 250 feet.  However, these queues were also observed to typically clear 
with every cycle length. 

 
Accident Analysis 
 
KLOA, Inc. obtained accident data from the Village of Winnetka for the past five years 
(2009 to 2013) for all of the studied intersections.  Table 1 summarizes the accident data: 
 
Table 1 
ACCIDENT DATA SUMMARY 
 Year 
Location 2009  2010  2011  2012  2013  Total

Elm Street/Green Bay Road   7    7  12  10    9  45 

Elm Street/Lincoln Avenue   2    1    3    6    3  15 

Oak Street/Lincoln Avenue   1    0    0    1    1    3 

Oak Street/Green Bay Road   3    4    1    7    6  21 

Elm Street/Arbor Vitae  
Road/Municipal Lot Access Drive 
 

 
  1 

  
  0 

  
  3 

  
  1 

  
  2 

  
  7 

Lincoln Avenue/ 
Condominium Drive 
 

  0    0    1    0    0    1 

Total 14  12  20  25  21  92 
 
A review of the accident data indicated that there were no fatalities reported.  Furthermore, none 
of the study intersections are considered high accident locations as they are not listed in IDOT’s 
Five Percent Report which presents the five percent of highway locations exhibiting the most 
pressing safety needs. 
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Alternative Modes of Transportation 
 
The area is served by two modes of public transportation: The Metra commuter rail and the 
Pace Bus line.  The following summarizes the services provided by both modes to the area. 
 
 The Metra Union Pacific North Line-Winnetka Metra station is located west of the site 

and provides service from Kenosha Station in Wisconsin to Ogilvie Transportation 
Center in Chicago.  The line provides 35 inbound and outbound trains daily on weekdays.  
The first inbound train departs the Waukegan station at 4:20 A.M. with the last train 
departing the Kenosha station at 11:35 P.M.     

 
 Pace Bus Route 213- Green Bay Road runs parallel a portion of the Metra Union Pacific 

North Line with stops on Green Bay Road at Elm Street and Oak Street.  This line 
provides service from Northbrook Court to the Davis Street CTA Purple Line Station in 
Evanston making stops near New Trier High School, Ravinia Festival, and the Chicago 
Botanic Gardens. 

 
 Pace Bus Route 423 – Linden CTA- The Glen-Harlem CTA runs along Elm Street with a 

stop on Elm Street at Lincoln Avenue.  This line provides weekday service from 
Wilmette to Chicago (Northwest side). Service operates from Linden CTA Purple Line 
station to Harlem CTA Blue Line station passing through Winnetka, Northfield, 
Glenview and Niles. Serves the following major destinations: Linden CTA Purple Line 
station, Plaza del Lago, Metra Union Pacific North Line (Winnetka), Northfield Village 
Hall, New Trier H.S. (Northfield), Loyola Academy, Regina Dominican H.S., Kraft 
Headquarters, The Glen Town Center, Metra Milwaukee District North Line stations 
(Glen of North Glenview and Glenview), Kraft (Glenview), Notre Dame H.S., 
Renaissance Condominiums of Niles and Harlem CTA Blue Line station. 
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3. 
Traffic Characteristics of the Proposed Transit 
Oriented Development  
 
 
To evaluate the impact of the subject development on the area roadway system, it was necessary 
to quantify the number of vehicle trips the overall site will generate during the weekday morning 
and the weekday evening peak hours and then determine the directions from which this traffic 
will approach and depart the site. 
 
Proposed Site and Development Plan 
 
The development site is located within the East Elm Street District and is currently occupied by 
various retail storefronts (some vacant) and the Elm Street public parking lot.  
 
The plans call for demolishing the existing building and developing the site with 120 apartment 
units and approximately 46,440 square feet of ground floor retail.   
 
Parking 
 
As part of the development, surface and underground parking spaces will be provided.  
The parking area east of Lincoln Avenue will provide the following: 
 

   97 public parking spaces on the east retail lot 
 257 parking spaces to be utilized by residents of the development (159 parking spaces) 

and the public (98 parking spaces). 
 
The second parking area will be an underground parking garage located below Lincoln Avenue 
and will provide 144 parking spaces for commuters (The existing 33 Zone C on-street parking 
spaces along Lincoln Avenue that will be removed as part of the development will be 
accommodated within the proposed underground commuter parking lot).  It should be noted that 
approximately twenty-three on-street parking spaces along Lincoln Avenue will be lost as a 
result of the development.  However, this loss of parking will be replaced by the additional 
parking spaces provided in the public and commuter parking garages.   
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Access 
 
Primary access to the public and residential parking will be provided via one access drive on Elm 
Street approximately 85 feet east of Arbor Vitae Road.  The access drive will provide one 
inbound lane and one outbound lane with outbound movements under stop sign control.  
Secondary access to the parking will also be provided via a full ingress/egress drive on Lincoln 
Avenue approximately 300 feet north of Oak Street.  This access drive will also serve a motor 
court area for drop-off and pick-up activities for the apartments.   
 
The underground parking lot for commuters will accessed via a full ingress/egress access drive 
on Lincoln Avenue located approximately 140 feet north of Oak Street.  The access drive will 
provide one inbound lane and one outbound lane with outbound movements under stop sign 
control.    
 
Pedestrian Access to the Development 
 
The primary pedestrian entry to the residential portion of the development will be from Lincoln 
Avenue while the retail access will be along Elm Street.  An elevator and a stairwell will be 
provided within the proposed commuter parking lot allowing commuters to travel from the 
underground parking to the street level along Lincoln Avenue and connect with the existing 
pedestrian bridge to the Metra station  
 
Directional Distribution of Development Traffic 
 
The directional distribution of how traffic will approach and depart the site was estimated based 
on a combination of existing travel patterns and the orientation and physical restrictions of the 
surrounding roadway system.   
 
The estimated directional distribution for the proposed development was established and is 
illustrated in Figure 6.   
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Development Traffic Generation 
 
The peak hour traffic volumes that will be generated by the proposed mixed-use development 
were estimated based on trip generation rates provided in the Institute of Transportation 
Engineers (ITE) Trip Generation Manual, 9th Edition.  However, the trip rates assume that the 
primary mode of transportation is the automobile.  The location of the site within downtown 
Winnetka, its proximity to the train station and the Pace Bus Routes fit the criteria of a transit 
oriented development (TOD) that results in less dependence on automobile use.  
Based on inspection of Census 2010 data within one quarter mile from the train station, 
approximately 35 percent of the residents in the immediate area use other means of 
transportation to commute to work.  As such, the estimated trips by the future residents of the 
proposed development were reduced by 35 percent.  Although it is expected that a large portion 
of the customer traffic for the retail portion of the site will be captured by the pedestrian activity 
in the area, no reduction was applied to the retail generation of the development.    
 
The trips to be generated by the commuter underground parking were based on surveys of the 
Winnetka Metra parking lot located on the west side of the tracks between Elm Street and Oak 
Street/Green Bay Road.  For the purpose of the study, it was assumed that the garage will be 
fully utilized by commuters.   
 
Table 2 shows the estimated peak hour traffic to be generated by the proposed mixed-use 
development.   
 
Table 2 
PROJECTED SITE-GENERATED TRAFFIC VOLUMES 

ITE Land 
Use Code 

Land Use 
 

Size 
Weekday Morning 

Peak Hour 
Weekday Evening 

Peak Hour 
In Out In Out 

220 Apartments 120 Units 12 50 55 29 

35 percent reduction1 (-4) (-18) (-19) (-10) 

Subtotal 8 32 36 19 

826 Specialty Retail 46,440 s.f. 20 12 59 75 

-- Commuter Lot2 144 spaces 88 6 4 78 

Total  116 50 99 172 
1Trip generation reduced by 35 percent to account for proximity to train station 
2Trip generation based on survey of the existing Winnetka Metra parking lot on the west side of the tracks 
between Elm Street and Oak Street/Green Bay Road 
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Development Traffic Assignment 
 
The peak hour traffic volumes projected to be generated by the proposed development (refer to 
Table 1) were assigned to the area roadways based on the directional distribution analysis 
(Figure 6). 
 
Figure 7 shows the assignment of the development-generated traffic volumes.  
 
It is important to note that traffic currently generated by the existing East Elm Street District 
public parking lot on the site was not removed from the traffic study area.  As such, the projected 
traffic volumes are conservative. 
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4. 
Total Projected Traffic Conditions 
 
 
The total projected traffic volumes include the existing traffic volumes, background growth in 
the area, and the traffic estimated to be generated by the proposed subject development. 
 
Background Development Traffic 
 
In order to account for background growth and the existing vacancies within the East Elm Street 
district and based on the Chicago Metropolitan Agency for Planning (CMAP) Year 2040 
population and employment forecast, the existing traffic volumes were increased by 1.5 percent 
per year for six years (a total of nine percent) to reflect Year 2020 traffic conditions. 
 
Total Projected Traffic Volumes 
 
Total projected traffic volumes include the existing traffic volumes increased by nine percent and 
the traffic estimated to be generated by the proposed subject development (refer to Figure 7).  
Figure 8 shows the total projected traffic volumes.  As previously indicated, the traffic that is 
currently generated by the existing Elm Street public parking lot was not removed from the study 
area but reassigned to the new access drive off Elm Street. 
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5. 
Traffic Analysis and Recommendations 
 
 
Capacity analyses were performed for the key intersections included in the study area to 
determine the ability of the existing street system to accommodate existing and future traffic 
demands. Analyses were performed for the existing and total projected peak hour traffic 
conditions.  
 
The traffic analyses were performed using the methodologies outlined in the Transportation 
Research Board’s Highway Capacity Manual (HCM), 2010 and using Synchro/SimTraffic 9 
software.   
 
The analysis for the traffic-signal controlled intersections were accomplished using existing 
signal timing data provided by the Village of Winnetka to determine the average overall vehicle 
delay, volume-to-capacity ratios, and levels of service.   
 
The analyses for the unsignalized intersections determine the average control delay to vehicles at 
an intersection.  Control delay is the elapsed time from a vehicle joining the queue at a stop sign 
(includes the time required to decelerate to a stop) until its departure from the stop sign and 
resumption of free flow speed.  The methodology analyzes each intersection approach controlled 
by a stop sign and considers traffic volumes on all approaches and lane characteristics. 
 
The ability of an intersection to accommodate traffic flow is expressed in terms of level of 
service, which is assigned a letter grade from A to F based on the average control delay 
experienced by vehicles passing through the intersection. Control delay is that portion of the total 
delay attributed to the traffic signal or stop sign control operation, and includes initial 
deceleration delay, queue move-up time, stopped delay, and final acceleration delay. Level of 
Service A is the highest grade (best traffic flow and least delay), Level of Service E represents 
saturated or at-capacity conditions, and Level of Service F is the lowest grade (oversaturated 
conditions, extensive delays).  
 
The Highway Capacity Manual definitions for levels of service and the corresponding control 
delay for both signalized and unsignalized intersections are shown in Table 3.  A summary of 
the level of service/delay results for both existing and future conditions are presented in 
Table 4 and Table 5, respectively.   
 
A discussion of the intersections and recommendations follows. 
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Table 3 
LEVEL OF SERVICE CRITERIA 
Signalized Intersections 

 
Level of 
Service 

 
 

Interpretation 

Average Control 
Delay  

(seconds per vehicle)
A 
 
 
 

Favorable progression.  Most vehicles arrive during the 
green indication and travel through the intersection 
without stopping. 

10 

B 
 
 

Good progression, with more vehicles stopping than for 
Level of Service A. 

>10 - 20 

C 
 
 
 

Individual cycle failures (i.e., one or more queued 
vehicles are not able to depart as a result of insufficient 
capacity during the cycle) may begin to appear.  
Number of vehicles stopping is significant, although many 
vehicles still pass through the intersection without 
stopping. 
 

>20 - 35 

D 
 
 
 

The volume-to-capacity ratio is high and either 
progression is ineffective or the cycle length is too long.  
Many vehicles stop and individual cycle failures are 
noticeable. 
 

>35 - 55 

E Progression is unfavorable.  The volume-to-capacity ratio 
is high and the cycle length is long.  Individual cycle 
failures are frequent. 
 

>55 - 80 

F The volume-to-capacity ratio is very high, progression is 
very poor and the cycle length is long.  Most cycles fail to 
clear the queue. 

>80.0 

Unsignalized Intersections 
Level of Service Average Total Delay (SEC/VEH) 

A      0 - 10 

B > 10 - 15 

C > 15 - 25 

D > 25 - 35 

E > 35 - 50 

F > 50 
Source:  Highway Capacity Manual, 2010. 
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Table 4 
CAPACITY ANALYSES RESULTS—EXISTING CONDITIONS 
 Weekday A.M. 

Peak Hour 
 Weekday P.M. 

Peak Hour 
Intersection LOS Delay  LOS Delay 

Green Bay Road and Elm Street (signal) B 11.7  B 12.1 

Green Bay Road and Oak Street (signal) A 7.2  A 8.0 

Elm Street and Lincoln Avenue (AWSC) A 9.3  A 9.3 

Lincoln Avenue and Oak Street (TWSC) B 10.5  B 10.1 

Lincoln Avenue and 711 Oak Street Condominium 
Drive  (TWSC) 

A 9.1  A 9.1 

Elm Street and Outbound Drive (TWSC) A 9.4  B 11.3 

Elm Street and Arbor Vitae Road (TWSC) A 9.9  B 10.2 

Elm Street and Public Lot Outbound Drive (TWSC) B 10.7  B 11.0 

LOS = Level of Service 
Delay is measured in seconds. 
AWSC – All way stop control 
TWSC – two-way stop control 
LOS represents the intersection as a whole for signalized intersections and all-way stop; for two-way stop sign-
controlled intersections, the LOS represents the minor approach.  
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Table 5 
CAPACITY ANALYSES RESULTS—FUTURE CONDITIONS 
 Weekday A.M. 

Peak Hour 
 Weekday P.M. 

Peak Hour 
Intersection LOS Delay  LOS Delay 

Green Bay Road and Elm Street (signal) B 12.6  B 13.3 

Green Bay Road and Oak Street (signal) A 7.8  A 9.9 

Elm Street and Lincoln Avenue (AWSC) B 10.6  B 11.4 

Lincoln Avenue and Oak Street (TWSC) B 11.5  B 11.0 

Lincoln Avenue and711 Oak Street Condominium Drive A 9.4  A 9.8 

Lincoln Avenue and Site Access Drive (TWSC) A 9.5  A 9.7 

Lincoln Avenue and Commuter Lot Drive (TWSC) A 9.8  B 10.0 

Elm Street and Arbor Vitae Road (TWSC) B 10.5  B 11.1 

Elm Street and Public Lot Access Drive (TWSC) B 11.0  B 12.0 

LOS = Level of Service 
Delay is measured in seconds. 
AWSC – All way stop control 
TWSC – two-way stop control 
LOS represents the intersection as a whole for signalized intersections and all-way stop; for two-way stop sign-
controlled intersections, the LOS represents the minor approach.  
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Discussion and Recommendations 
 
The results of the capacity analyses show that with the addition of the development traffic and 
the background growth in the area, all of the intersections are projected to continue to operate at 
an acceptable level of service.  A discussion of each intersection is provided below. 
 
Green Bay Road and Elm Street 
 
This intersection is operating at an overall Level of Service B during the morning and evening 
peak hours and will continue to do so under Year 2020 future traffic conditions.  A review of the 
capacity analyses indicate that the overall delay experienced at this intersection will increase by 
less than two seconds.  As such, no street and/or traffic control improvements are recommended 
at this intersection in conjunction with the proposed subject development. 
 
Green Bay Road and Oak Street 
 
This intersection is operating at an overall acceptable level of service during the morning and 
evening peak hours and will continue to do so under Year 2020 future traffic conditions.  
A review of the capacity analyses indicate that the overall delay experienced at this intersection 
will increase by less than three seconds.  Further inspection of the capacity analyses indicate that 
the westbound queues will not exceed 125 feet and will not have an impact on the intersection of 
Oak Street with Lincoln Avenue.  As such, no street and/or traffic control improvements are 
recommended at this intersection in conjunction with the proposed subject development. 
 
Elm Street and Lincoln Avenue 
 
This all-way stop control intersection is currently operating at a Level of Service A during the 
morning and evening peak hours.  Under future conditions and based on the results of the 
capacity analyses, the intersection will operate at a Level of Service B during the morning and 
evening peak hours with an increase in the overall delay experienced at this intersection of less 
than three seconds.  As such, no other street and/or traffic control improvements are 
recommended at this intersection in conjunction with the proposed subject development.  
 
Lincoln Avenue and Oak Street 
 
This intersection is operating at an overall Level of Service B during the morning and evening 
peak hours and will continue to do so under Year 2020 future traffic conditions.  A review of the 
capacity analyses indicate that the overall delay experienced at this intersection will increase by 
approximately one second.  Further inspection of the capacity analyses indicate that the 
southbound queues will not exceed 50 feet and will not have an impact on the intersections of 
Lincoln Avenue with the commuter parking lot access drive or the site access drive/711 Oak 
Street condominium access drive.  As such, no street and/or traffic control improvements are 
recommended at this intersection in conjunction with the proposed subject development. 
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Lincoln Avenue and 711 Oak Street Condominium Drive 
 
This condominium drive is located approximately 200 feet northwest of Oak Street.  
Based on the results of the capacity analyses, this intersection is operating and will continue 
operating under future conditions at a Level of Service A during morning and evening peak 
hours with an increase in delay of less than one second.  As previously indicated, the projected 
queues of traffic on Lincoln Avenue at its intersection with Oak Street will not extend to this 
access drive and as such will not have a negative impact on the traffic operations of this 
intersection.  Therefore, no street and/or traffic control improvements are recommended at this 
intersection in conjunction with the proposed subject development. 
 
Lincoln Avenue and Commuter Lot Access Drive 
 
The commuter lot access drive will be located approximately 60 feet south of the site access 
drive/711 Oak Street condominium access drive and approximately 140 feet north of Oak Street.  
Based on the results of the capacity analyses, this intersection will operate at a Level of Service 
A and B during the morning and evening peak hours, respectively.  Further inspection of the 
capacity analyses indicate that the outbound movement queues will not exceed 50 feet.  
As previously indicated, the projected queues of traffic on Lincoln Avenue at its intersection 
with Oak Street will not extend to this access drive and as such will not have a negative impact 
on the traffic operations of this intersection.  Therefore, no street and/or traffic control 
improvements are recommended at this intersection in conjunction with the proposed subject 
development.  
 
Lincoln Avenue and Underground Parking Access Drive 
 
This full ingress/egress access drive will be located approximately 300 feet north of Oak Street.  
Based on the results of the capacity analyses, the intersection will operate at a Level of Service A 
and D during the morning and evening peak hours, respectively.  A review of the projected 
traffic volumes coupled with the results of the capacity analyses indicate that the provision of an 
exclusive left or right-turn lane into the proposed access drive will not be necessary.  Therefore, 
no street and/or traffic control improvements are recommended at this intersection in conjunction 
with the proposed subject development. 
 
Elm Street and Arbor Vitae Road 
 
The intersection of Elm Street and Arbor Vitae Road is currently operating at a Level of Service 
A and B during the morning and evening peak hours, respectively.  Under future conditions and 
based on the results of the capacity analyses, the intersection will operate at a Level of Service B 
during the morning and evening peak hours.  Therefore, no street and/or traffic control 
improvements are recommended at this intersection in conjunction with the proposed subject 
development. 
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Elm Street and Public Lot Access Drive 
 
The access drive into the public surface parking lot will be located approximately 85 feet east of 
Arbor Vitae Road (approximately the same location of the existing outbound only access drive 
serving the public parking lot).  Based on the results of the capacity analyses, this intersection 
will operate at a Level of Service B during the morning and evening peak hours.  Further 
inspection of the capacity analyses indicate that the outbound movement queues will not exceed 
50 feet.  A review of the projected traffic volumes coupled with the results of the capacity 
analyses indicate that the provision of an exclusive left or right-turn lane into the  proposed 
access drive will not be necessary.  Therefore, no street and/or traffic control improvements are 
recommended at this intersection in conjunction with the proposed subject development.   
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6. 
Parking Analysis 
 
 
Existing Parking Characteristics 
 
The East Elm Street District general boundaries are Pine Street to the north, Maple Street to the 
east, Oak Street to the south and the Metra tracks to the west.   
 
Based on discussions with the Village of Winnetka, the downtown area has three parking 
zones/permits.  These are Zone A - Employee Parking, Zone B - Post Office Employee Parking and 
Zone C - Commuter Parking.  In addition, free parking ranging from 90 minutes to four hours is 
provided throughout the downtown area.  Furthermore, current apartment residents can purchase a 
Zone C pass (valid for six months) if they need additional parking and are allowed to park overnight 
on the public parking lots. 
 
In order to determine the availability of parking within close proximity to the site, 
a parking survey of the East Elm Street District per block and per side was conducted.  The surveys 
were conducted on Thursday, May 22, 2014 every hour from 8:00 A.M. to 6:00 P.M.  
Figure 9 shows the parking survey locations of the East Elm Street District. 
 
East Elm Street District 
 
The survey area, at the request of Village Staff, extended from 550 feet north of Elm Street south to 
Oak Street along Lincoln Avenue, from Green Bay Road east to Cedar Street on Elm Street 
and Oak Street as well as Maple Street and Cedar Street between Elm Street and Oak Street.  
Table 6 in the Appendix summarizes the on-street and off-street parking occupancy data for the 
weekday.  The East Elm Street District provides approximately 379 regular parking spaces and 
294 permit spaces for a total of 673 parking spaces.  Approximately 71 of the permit spaces are 
designated for a Zone C permit.   
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  East Elm Street District Parking Survey Locations             Figure 9 
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As can be seen from Table 6 (see Appendix), the study area has a peak parking demand on 
Thursday of 481 vehicles occurring at 12:00 P.M. which translates into an occupancy of 
approximately 71 percent.  This means that approximately 192 parking spaces are available during 
the peak hour.  In addition, the Lincoln Avenue public parking lot had 14 regular parking spaces 
available and the Elm Street public parking lot had 21 parking spaces available.  
 
However, it should be noted that during the peak hour, the parking areas surrounding the site and 
those within close proximity were at least 85 percent occupied with few parking spaces available.  
This indicates that the immediate area is reaching its theoretical capacity thus suggesting that 
additional parking is necessary.  The proposed development is addressing this need for additional 
parking by providing additional commuter parking spaces and retail/public parking spaces.  
 
Parking Requirements Per Village Code 
 
A review of the Village of Winnetka Zoning Ordinance indicates that a multi-unit residential 
development should provide two parking spaces per unit and 0.25 parking spaces per unit for 
visitor parking.  This translates into 270 parking spaces.  No parking for the retail portion of the 
development is required based on Village of Winnetka Zoning Ordinance.   
 
TOD Parking Characteristics 
 
Parking demand/requirements at a TOD development are much lower than the parking demand 
of mixed-use developments located far away from public transportation.  Based on a 2008 report 
titled Effects of TOD on Housing, Parking and Travel, published by the Federal Transit 
Administration (FTA), the Transportation Research Board (TRB) and the Transit Development 
Corporation, typically TOD residents are almost twice as likely to not own a car and own almost 
half the number of cars of other households.   
 
Based on a review of the Census 2010 data, as well as on an analysis prepared by the Center for 
Transit-Oriented Development in cooperation with the Center for Neighborhood Technology, 
the following is a breakdown of the vehicle ownership within close proximity to the Winnetka 
train station and other vehicle ownership characteristics. 
 
 Auto ownership of owned homes within ¼ mile of train station = 2.09 vehicles 
 
 Auto ownership of rental units within ¼ mile of train station = 1.05 vehicles 
 

 Twenty-eight (28) percent of the areas’ households within ¼ mile of the train station have 
only one or no vehicle at all  

 
KLOA, Inc. also reviewed previous parking surveys conducted at condominium developments in 
Evanston within close proximity to transit stations to determine their parking characteristics.  
Based on these surveys the peak parking demand ranged from 0.90 to 1.05 spaces per dwelling 
unit with an average peak parking demand of 0.95 parking spaces per unit.  KLOA, Inc. also 
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reviewed a study conducted by the University of California Transportation Center of 31 different 
TOD sites in California and Oregon.  The surveys indicated that the average peak parking 
demand was 1.0 parking space per unit.  Therefore, all of this data validates the fact that TOD 
developments do have lower parking demands than developments located farther away from 
public transportation. 
 
In addition to the Census data and the TOD surveys, KLOA, Inc. also reviewed the Institute of 
Transportation Engineers (ITE) Parking Generation Manual, 4th Edition.  Based on the manual, 
a 120-unit apartment in a suburban setting will have a peak parking demand of 132 vehicles. 
However, it is important to note that these surveys are of suburban locations with little to no 
public transportation available.   
 
Best Parking Practices 
 
As it was previously mentioned, the proximity of the Winnetka Metra train station and the Pace 
Bus Routes 213 and 423 stops to the site as well as its location within downtown Winnetka 
qualifies the project as a TOD. 
 
Best practices with respect to parking policies that are supportive of Smart Growth and TOD’s 
include strategies that promote walking, biking and the use of public transit while reducing or 
eliminating the need for private automobiles. These strategies include the following: 

 Incorporate transit-friendly parking design behind street-facing retail 
 Manage/limit the amount of parking provided 
 Reserve parking space for carsharing services 
 Allow for parking to be shared by multiple uses 
 Provide enclosed, secured storage facilities for bicycles  
 Unbundle parking by separating parking costs from unit leases, which provides economic 

incentives for tenants to opt out of parking and make better use of alternative travel 
modes 

 
Carsharing programs provide participants with convenient and flexible access to centrally-owned 
and maintained vehicles.  Carsharing offers an alternative to individual car ownership, which 
effectively increases the number of users per vehicle and contributes to lower auto ownership 
rates and reduced parking demand.  According to recent North American studies and carsharing 
member surveys, each carsharing vehicle removes an average of 15 privately-owned cars from 
the community.  
 
The incorporation of the above-noted strategies into a development is recognized by the U.S. 
Green Building Council in the form of credits towards LEED certification of the project.  
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Parking Demand Evaluation 
 
Based on the above, Table 7 presents a summary of the estimated peak parking demand for the 
proposed development based on the three aforementioned sources.  
 
Table 7 
ESTIMATED RESIDENTIAL PEAK PARKING DEMAND (120 Apartments) 

Estimated Peak Parking Demand Per: 
2010 Census Data  TOD Surveys  ITE Rates 

126 spaces 
(1.05 spaces per unit) 

 120 spaces 
(1.0 space per unit) 

 132 spaces 
(1.1 space per unit) 

 
As can be seen, the projected peak parking demand for the proposed apartments will range from 
a low of 120 parking spaces to 132 parking spaces with an average of 126 parking spaces.   
 
Based on a review of the site plan, the development is planning to provide 159 parking spaces for 
residents of the proposed apartment building.  This parking supply for the apartment building 
translates into approximately 1.33 parking spaces per unit which is approximately 27 percent 
greater than the 2010 Census Data parking demand.  As such, the proposed number of residential 
parking spaces will be sufficient to accommodate the projected peak parking demand of 
126 spaces.   
 
Lastly, the proposed development will provide an increase in the number of commuter spaces 
and retail/public parking spaces available in the immediate vicinity of the site which will have a 
positive impact on parking conditions within the East Elm Street District. 
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7. 
Conclusion 
 
 
Based on the preceding analyses and recommendations, the following conclusions have been 
made. 
 
 The site of the proposed development will be located in close proximity to the train 

station. 
 

 The amount of traffic that will be generated by the proposed development will be reduced 
due to the availability of public transportation serving the area.   
 

 The results of the capacity analyses indicate that the studied intersections are and will 
continue operating at acceptable levels of service with minimal increases in delays and 
that queues will not impact adjacent intersections.   
 

 The proposed access system will provide maximum access flexibility for residents and 
customers and commuters entering and departing the site. 
 

 The proposed parking supply of 164 spaces for the proposed apartments will be adequate 
in accommodating the projected peak parking demand. 
 

 The proposed public and commuter parking garage will more than adequately offset the 
loss of existing parking and will provide additional supply for future uses of the East Elm 
Street District. 
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On-Street/Off-Street Parking Occupancy Data  



Table 6
Village of Winnetka East Elm Street District
East Elm Street District Parking Occupancy Counts Thursday May 22, 2014

Block No. Block Side Capacity Parking Regulation 8:00 AM 9:00 AM 10:00 AM 11:00 AM 12:00 PM 1:00 PM 2:00 PM 3:00 PM 4:00 PM 5:00 P.M. 6:00 PM
Elm Street North 15 1‐hr parking 8 AM ‐ 6 PM (14 spaces)/15‐min. parking (1 space) 1 10 9 13 12 14 12 8 12 10 7
(Lincoln Ave. to Arbor Vitae Rd.) South 20 1‐hr parking 8 AM ‐ 6 PM 6 14 13 19 20 20 20 15 15 16 12
Elm Street North 0 No Parking 0 0 0 0 0 0 0 0 0 0 0
(Arbor Vitae Rd. to Maple St.) South 11 1‐hr parking 8 AM ‐ 6 PM 1 3 3 2 7 5 5 1 7 5 3
Maple Street East 18 No Parking 7‐9 AM Monday ‐ Friday 0 0 2 8 4 3 3 3 4 2 1
(Elm St. to Oak St.) West 17 No Parking 7‐9 AM Monday ‐ Friday 0 1 1 5 2 3 3 3 3 2 2
Elm Street North 18 No Restrictions 2 2 2 3 3 3 2 2 1 2 1
(Maple St. to Cedar St.) South 18 No Restrictions 3 5 5 4 4 4 4 4 4 2 3
Cedar Street East 0 No Parking 0 0 0 0 0 0 0 0 0 0 0
(Elm St. to Oak St.) West 18 No Restrictions 4 5 3 4 3 2 3 5 4 ` 0
Oak Street North 15 No Parking 7‐9 AM Monday ‐ Friday except Zone A permit 0 0 0 2 1 0 1 1 2 0 0
(Maple St. to Cedar St.) South 15 No Restrictions 1 0 1 1 3 1 1 1 1 1 1
Oak Street North 14 4‐hr parking 8 AM ‐ 6 PM 12 14 11 14 11 12 13 10 9 6 2
(Lincoln Ave. to Maple St.) South 14 2‐hr parking 8 AM ‐ 6 PM (12 spaces)/Zone C parking (2 spaces) 0/2 8/2 6/2 12/2 9/2 5/2 10/2 5/2 2/2 1/2 4/1
Lincoln Avenue East 32 90 min. parking (21 spaces)/Zone C parking (11 spaces) 5/11 5/11 10/11 18/11 20/11 17/11 20/11 16/10 16/11 16/9 11/4
(Elm St. to Oak St.) West 42 90 min. parking (9 spaces)/Zone C parking (33 spaces) 4/33 4/33 5/33 9/33 9/33 9/33 8/33 6/29 9/27 9/23 8/17
Green Bay Road East 25 Zone C 8 AM ‐ 4 PM Monday ‐ Friday 19 25 24 24 24 23 23 23 23 19 8
(Elm St. to Oak St.) West 21 90 min. parking (14 spaces)/Zone A parking (7 spaces) 1/6 6/7 8/7 9/7 3/7 2/7 8/7 12/7 9/5 2/3 0/0
Metra Parking Lot
(Elm St. to Oak St.)
Lincoln Avenue East 35 90 min. parking 26 32 29 29 28 30 31 30 30 31 26
(Elm St. to Parking Lot Drive) West 30 90 min. parking 21 26 27 25 25 27 20 22 25 25 27
Lincoln Avenue East 0 No Parking 0 0 0 0 0 0 0 0 0 0 0
(Parking Lot Drive to Pine St.) West 11 No Restrictions 4 10 6 3 10 11 6 2 2 6 4

90 min. parking and 2hr. Parking (68 spaces) 20 41 48 43 54 47 34 25 21 15 9
Zone A parking (91 spaces) 48 58 71 72 81 85 85 77 72 51 28

Total 673 313 407 434 470 481 472 467 419 404 341 202

10

11

63 Permit

5

6

7

8

9

Number of Spaces Occupied

1

2

3

4

12

13

14

Lincoln Avenue Parking Lot

Elm Street Parking Lot 62

159

59 60 56

Zone A or 2hr. Parking (8 AM ‐ 5 PM) 24 25 38

48 45 2755 54 54 53 53

40 35 2043 41 42 49 47
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Capacity Analyses 
Existing Traffic Conditions



Lanes, Volumes, Timings
1: Green Bay Road & Elm Street 9/16/2014

  6/13/2014 A.M. Peak Hour - Existing Traffic Synchro 8 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 28 97 29 16 96 87 12 422 54 111 380 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 50 0 50 0 0
Storage Lanes 0 0 0 1 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95
Ped Bike Factor 0.98 0.99 0.96 1.00 1.00
Frt 0.974 0.850 0.983 0.995
Flt Protected 0.991 0.993 0.999 0.989
Satd. Flow (prot) 0 1777 0 0 1850 1370 0 3461 0 0 3476 0
Flt Permitted 0.923 0.945 0.939 0.733
Satd. Flow (perm) 0 1648 0 0 1751 1315 0 3252 0 0 2571 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 14 92 27 7
Link Speed (mph) 30 30 30 30
Link Distance (ft) 424 290 99 376
Travel Time (s) 9.6 6.6 2.3 8.5
Confl. Peds. (#/hr) 25 45 45 25 19 13 13 19
Confl. Bikes (#/hr) 1 1 1 15
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Parking  (#/hr) 5 7 7 18 18 10 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 162 0 0 118 92 0 514 0 0 535 0
Turn Type Perm NA Perm NA Perm Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 15.0 15.0 15.0 15.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 36.0 36.0 36.0 36.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 56.0 56.0 56.0 56.0
Total Split (%) 34.1% 34.1% 34.1% 34.1% 34.1% 65.9% 65.9% 65.9% 65.9%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 16.7 16.7 16.7 56.3 56.3
Actuated g/C Ratio 0.20 0.20 0.20 0.66 0.66
v/c Ratio 0.49 0.34 0.28 0.24 0.31
Control Delay 31.8 31.1 8.3 6.2 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.8 31.1 8.3 6.2 7.2
LOS C C A A A
Approach Delay 31.8 21.1 6.2 7.2
Approach LOS C C A A



Lanes, Volumes, Timings
1: Green Bay Road & Elm Street 9/16/2014

  6/13/2014 A.M. Peak Hour - Existing Traffic Synchro 8 Report
Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 71 55 0 47 54
Queue Length 95th (ft) 119 94 35 84 99
Internal Link Dist (ft) 344 210 19 296
Turn Bay Length (ft) 50
Base Capacity (vph) 456 473 422 2164 1706
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.36 0.25 0.22 0.24 0.31

Intersection Summary
Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 85
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 83.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Green Bay Road & Elm Street



Lanes, Volumes, Timings
7: Green Bay Road & Oak Street 9/16/2014

  6/13/2014 A.M. Peak Hour - Existing Traffic Synchro 8 Report
Page 3

Lane Group WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (vph) 105 60 34 413 384 59
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 25 0 0
Storage Lanes 1 1 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 0.95 0.95 0.95 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.980
Flt Protected 0.950 0.996
Satd. Flow (prot) 1770 1583 0 3525 3455 0
Flt Permitted 0.757 0.899
Satd. Flow (perm) 1403 1555 0 3181 3455 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 63 39
Link Speed (mph) 30 30 30
Link Distance (ft) 230 161 167
Travel Time (s) 5.2 3.7 3.8
Confl. Peds. (#/hr) 8 7 9 9
Confl. Bikes (#/hr) 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 111 63 0 471 466 0
Turn Type Perm Perm Perm NA NA
Protected Phases 6 2
Permitted Phases 3 3 6
Detector Phase 3 3 6 6 2
Switch Phase
Minimum Initial (s) 4.0 4.0 15.0 15.0 15.0
Minimum Split (s) 25.0 25.0 35.0 35.0 35.0
Total Split (s) 25.0 25.0 35.0 35.0 35.0
Total Split (%) 41.7% 41.7% 58.3% 58.3% 58.3%
Yellow Time (s) 4.0 4.0 4.5 4.5 4.5
All-Red Time (s) 1.0 1.0 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None C-Max C-Max C-Max
Act Effct Green (s) 10.0 10.0 42.3 42.3
Actuated g/C Ratio 0.17 0.17 0.70 0.70
v/c Ratio 0.47 0.20 0.21 0.19
Control Delay 28.4 7.7 4.9 4.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 28.4 7.7 4.9 4.4
LOS C A A A
Approach Delay 20.9 4.9 4.4
Approach LOS C A A
Queue Length 50th (ft) 37 0 30 26



Lanes, Volumes, Timings
7: Green Bay Road & Oak Street 9/16/2014

  6/13/2014 A.M. Peak Hour - Existing Traffic Synchro 8 Report
Page 4

Lane Group WBL WBR SEL SET NWT NWR
Queue Length 95th (ft) 72 25 60 54
Internal Link Dist (ft) 150 81 87
Turn Bay Length (ft) 25
Base Capacity (vph) 467 560 2243 2448
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.24 0.11 0.21 0.19

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NWT and 6:SETL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 7.2 Intersection LOS: A
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: Green Bay Road & Oak Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 67 153 42 8 158 24 21 42 7 8 41 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 71 161 44 8 166 25 22 44 7 8 43 21

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 276 200 74 73
Volume Left (vph) 71 8 22 8
Volume Right (vph) 44 25 7 21
Hadj (s) -0.01 -0.03 0.03 -0.12
Departure Headway (s) 4.5 4.6 5.1 5.0
Degree Utilization, x 0.35 0.25 0.11 0.10
Capacity (veh/h) 770 748 631 645
Control Delay (s) 9.9 9.1 8.8 8.6
Approach Delay (s) 9.9 9.1 8.8 8.6
Approach LOS A A A A

Intersection Summary
Delay 9.3
Level of Service A
Intersection Capacity Utilization 47.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 45 48 126 26 50 39
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 47 51 133 27 53 41
Pedestrians 4 1 6
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 0 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 230
pX, platoon unblocked
vC, conflicting volume 166 299 156
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 166 299 156
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 92 95
cM capacity (veh/h) 1405 665 882

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 98 160 94
Volume Left 47 0 53
Volume Right 0 27 41
cSH 1405 1700 746
Volume to Capacity 0.03 0.09 0.13
Queue Length 95th (ft) 3 0 11
Control Delay (s) 3.8 0.0 10.5
Lane LOS A B
Approach Delay (s) 3.8 0.0 10.5
Approach LOS B

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 30.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 158 170 0 7 12
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 166 179 0 7 13
Pedestrians 14
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 193 359 193
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 193 359 193
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 98
cM capacity (veh/h) 1364 632 839

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 166 179 20
Volume Left 0 0 7
Volume Right 0 0 13
cSH 1700 1700 748
Volume to Capacity 0.10 0.11 0.03
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.0 9.9
Lane LOS A
Approach Delay (s) 0.0 0.0 9.9
Approach LOS A

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 20.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 159 6 1 166 4 1
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 167 6 1 175 4 1
Pedestrians 31
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 3
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 205 378 202
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 205 378 202
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 100
cM capacity (veh/h) 1331 607 818

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 174 176 5
Volume Left 0 1 4
Volume Right 6 0 1
cSH 1700 1331 640
Volume to Capacity 0.10 0.00 0.01
Queue Length 95th (ft) 0 0 1
Control Delay (s) 0.0 0.1 10.7
Lane LOS A B
Approach Delay (s) 0.0 0.1 10.7
Approach LOS B

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 21.7% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 157 0 0 182 0 1
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 165 0 0 192 0 1
Pedestrians 31
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 3
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 196 388 196
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 196 388 196
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1341 600 823

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 165 192 1
Volume Left 0 0 0
Volume Right 0 0 1
cSH 1700 1700 823
Volume to Capacity 0.10 0.11 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 9.4
Lane LOS A
Approach Delay (s) 0.0 0.0 9.4
Approach LOS A

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 21.5% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 3 3 71 0 2 86
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 3 3 75 0 2 91
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 170 76 76
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 170 76 76
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 818 985 1522

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 6 75 93
Volume Left 3 0 2
Volume Right 3 0 0
cSH 894 1700 1522
Volume to Capacity 0.01 0.04 0.00
Queue Length 95th (ft) 1 0 0
Control Delay (s) 9.1 0.0 0.2
Lane LOS A A
Approach Delay (s) 9.1 0.0 0.2
Approach LOS A

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 16.1% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 38 81 32 38 100 79 15 433 52 98 596 32
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 50 0 50 0 0
Storage Lanes 0 0 0 1 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95
Ped Bike Factor 0.98 0.99 0.96 1.00 1.00
Frt 0.971 0.850 0.984 0.993
Flt Protected 0.988 0.986 0.998 0.993
Satd. Flow (prot) 0 1758 0 0 1837 1370 0 3463 0 0 3481 0
Flt Permitted 0.879 0.870 0.925 0.792
Satd. Flow (perm) 0 1555 0 0 1598 1314 0 3209 0 0 2774 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 83 22 8
Link Speed (mph) 30 30 30 30
Link Distance (ft) 424 290 99 376
Travel Time (s) 9.6 6.6 2.3 8.5
Confl. Peds. (#/hr) 25 60 60 25 23 9 9 23
Confl. Bikes (#/hr) 2 3 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Parking  (#/hr) 5 7 7 18 18 10 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 159 0 0 145 83 0 527 0 0 764 0
Turn Type Perm NA Perm NA Perm Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 36.0 36.0 36.0 36.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 50.0 50.0 50.0 50.0
Total Split (%) 41.2% 41.2% 41.2% 41.2% 41.2% 58.8% 58.8% 58.8% 58.8%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 17.0 17.0 17.0 56.0 56.0
Actuated g/C Ratio 0.20 0.20 0.20 0.66 0.66
v/c Ratio 0.49 0.45 0.25 0.25 0.42
Control Delay 31.0 33.5 8.2 6.6 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.0 33.5 8.2 6.6 8.3
LOS C C A A A
Approach Delay 31.0 24.3 6.6 8.3
Approach LOS C C A A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 68 69 0 49 86
Queue Length 95th (ft) 115 113 33 91 153
Internal Link Dist (ft) 344 210 19 296
Turn Bay Length (ft) 50
Base Capacity (vph) 541 545 502 2120 1829
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.29 0.27 0.17 0.25 0.42

Intersection Summary
Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 85
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.49
Intersection Signal Delay: 12.1 Intersection LOS: B
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Green Bay Road & Elm Street
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Lane Group WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (vph) 109 38 23 588 405 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 25 0 0
Storage Lanes 1 1 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 0.95 0.95 0.95 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.980
Flt Protected 0.950 0.998
Satd. Flow (prot) 1531 1370 0 3532 3457 0
Flt Permitted 0.757 0.929
Satd. Flow (perm) 1214 1349 0 3288 3457 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 40 40
Link Speed (mph) 30 30 30
Link Distance (ft) 230 161 167
Travel Time (s) 5.2 3.7 3.8
Confl. Peds. (#/hr) 7 3 3 3
Confl. Bikes (#/hr) 1 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Parking  (#/hr) 7 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 115 40 0 643 492 0
Turn Type Perm Perm Perm NA NA
Protected Phases 6 2
Permitted Phases 3 3 6
Detector Phase 3 3 6 6 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 25.0 25.0 35.0 35.0 35.0
Total Split (s) 25.0 25.0 35.0 35.0 35.0
Total Split (%) 41.7% 41.7% 58.3% 58.3% 58.3%
Yellow Time (s) 4.0 4.0 4.5 4.5 4.5
All-Red Time (s) 1.0 1.0 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None C-Max C-Max C-Max
Act Effct Green (s) 13.2 13.2 39.7 39.7
Actuated g/C Ratio 0.22 0.22 0.66 0.66
v/c Ratio 0.43 0.12 0.30 0.21
Control Delay 24.2 7.1 6.8 5.8
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 24.2 7.1 6.8 5.8
LOS C A A A
Approach Delay 19.8 6.8 5.8
Approach LOS B A A
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Lane Group WBL WBR SEL SET NWT NWR
Queue Length 50th (ft) 36 0 53 34
Queue Length 95th (ft) 70 18 99 68
Internal Link Dist (ft) 150 81 87
Turn Bay Length (ft) 25
Base Capacity (vph) 404 476 2174 2299
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.28 0.08 0.30 0.21

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NWT and 6:SETL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.43
Intersection Signal Delay: 8.0 Intersection LOS: A
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     7: Green Bay Road & Oak Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 58 129 44 13 138 18 16 37 13 29 45 63
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 61 136 46 14 145 19 17 39 14 31 47 66

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 243 178 69 144
Volume Left (vph) 61 14 17 31
Volume Right (vph) 46 19 14 66
Hadj (s) -0.03 -0.01 -0.04 -0.20
Departure Headway (s) 4.6 4.7 5.1 4.8
Degree Utilization, x 0.31 0.23 0.10 0.19
Capacity (veh/h) 732 715 638 681
Control Delay (s) 9.7 9.2 8.6 9.0
Approach Delay (s) 9.7 9.2 8.6 9.0
Approach LOS A A A A

Intersection Summary
Delay 9.3
Level of Service A
Intersection Capacity Utilization 47.4% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 45 41 93 18 36 54
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 47 43 98 19 38 57
Pedestrians 10 14
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 230
pX, platoon unblocked
vC, conflicting volume 131 259 131
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 131 259 131
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 97 95 94
cM capacity (veh/h) 1437 697 900

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 91 117 95
Volume Left 47 0 38
Volume Right 0 19 57
cSH 1437 1700 806
Volume to Capacity 0.03 0.07 0.12
Queue Length 95th (ft) 3 0 10
Control Delay (s) 4.1 0.0 10.1
Lane LOS A B
Approach Delay (s) 4.1 0.0 10.1
Approach LOS B

Intersection Summary
Average Delay 4.4
Intersection Capacity Utilization 26.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 170 168 0 5 8
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 179 177 0 5 8
Pedestrians 33
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 3
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 210 389 210
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 210 389 210
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 99
cM capacity (veh/h) 1323 598 808

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 179 177 14
Volume Left 0 0 5
Volume Right 0 0 8
cSH 1700 1700 712
Volume to Capacity 0.11 0.10 0.02
Queue Length 95th (ft) 0 0 1
Control Delay (s) 0.0 0.0 10.2
Lane LOS B
Approach Delay (s) 0.0 0.0 10.2
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 21.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 171 4 1 157 11 3
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 180 4 1 165 12 3
Pedestrians 47
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 4
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 231 396 229
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 231 396 229
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 98 100
cM capacity (veh/h) 1284 584 778

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 184 166 15
Volume Left 0 1 12
Volume Right 4 0 3
cSH 1700 1284 617
Volume to Capacity 0.11 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.1 11.0
Lane LOS A B
Approach Delay (s) 0.0 0.1 11.0
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 22.5% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
17: Outbound Drive & Elm Street 9/16/2014

  6/13/2014 P.M. Peak Hour - Existing Traffic Synchro 8 Report
Page 5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 170 0 0 176 1 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 179 0 0 185 1 0
Pedestrians 47
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 4
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 226 411 226
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 226 411 226
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1290 573 782

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 179 185 1
Volume Left 0 0 1
Volume Right 0 0 0
cSH 1700 1700 573
Volume to Capacity 0.11 0.11 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 0.0 0.0 11.3
Lane LOS B
Approach Delay (s) 0.0 0.0 11.3
Approach LOS B

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 22.4% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 3 2 59 4 3 87
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 3 2 62 4 3 92
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 162 64 66
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 162 64 66
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 827 1000 1535

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 5 66 95
Volume Left 3 0 3
Volume Right 2 4 0
cSH 889 1700 1535
Volume to Capacity 0.01 0.04 0.00
Queue Length 95th (ft) 0 0 0
Control Delay (s) 9.1 0.0 0.3
Lane LOS A A
Approach Delay (s) 9.1 0.0 0.3
Approach LOS A

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 17.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 118 31 17 109 111 13 460 59 161 414 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 50 0 50 0 0
Storage Lanes 0 0 0 1 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95
Ped Bike Factor 0.98 0.99 0.96 1.00 1.00
Frt 0.976 0.850 0.983 0.995
Flt Protected 0.992 0.993 0.999 0.987
Satd. Flow (prot) 0 1782 0 0 1850 1370 0 3460 0 0 3470 0
Flt Permitted 0.923 0.948 0.936 0.675
Satd. Flow (perm) 0 1651 0 0 1757 1310 0 3241 0 0 2367 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 12 117 27 6
Link Speed (mph) 30 30 30 30
Link Distance (ft) 424 290 94 376
Travel Time (s) 9.6 6.6 2.1 8.5
Confl. Peds. (#/hr) 28 50 50 28 21 14 14 21
Confl. Bikes (#/hr) 1 1 1 15
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Parking  (#/hr) 5 7 7 18 18 10 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 189 0 0 133 117 0 560 0 0 624 0
Turn Type Perm NA Perm NA Perm Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 3.0 3.0 3.0 3.0 3.0 15.0 15.0 15.0 15.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 36.0 36.0 36.0 36.0
Total Split (s) 29.0 29.0 29.0 29.0 29.0 56.0 56.0 56.0 56.0
Total Split (%) 34.1% 34.1% 34.1% 34.1% 34.1% 65.9% 65.9% 65.9% 65.9%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 17.8 17.8 17.8 55.2 55.2
Actuated g/C Ratio 0.21 0.21 0.21 0.65 0.65
v/c Ratio 0.53 0.36 0.32 0.26 0.41
Control Delay 32.8 30.5 7.7 6.9 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 32.8 30.5 7.7 6.9 8.6
LOS C C A A A
Approach Delay 32.8 19.8 6.9 8.6
Approach LOS C B A A
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 84 61 0 55 73
Queue Length 95th (ft) 138 103 39 95 127
Internal Link Dist (ft) 344 210 14 296
Turn Bay Length (ft) 50
Base Capacity (vph) 455 475 439 2114 1539
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.42 0.28 0.27 0.26 0.41

Intersection Summary
Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 85
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.53
Intersection Signal Delay: 12.6 Intersection LOS: B
Intersection Capacity Utilization 83.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     1: Green Bay Road & Elm Street
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Lane Group WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (vph) 130 65 37 450 439 99
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 25 0 0
Storage Lanes 1 1 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 0.95 0.95 0.95 0.95
Ped Bike Factor 0.99 0.98 1.00 0.99
Frt 0.850 0.972
Flt Protected 0.950 0.996
Satd. Flow (prot) 1770 1583 0 3525 3421 0
Flt Permitted 0.757 0.887
Satd. Flow (perm) 1402 1553 0 3138 3421 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 68 62
Link Speed (mph) 30 30 30
Link Distance (ft) 230 161 167
Travel Time (s) 5.2 3.7 3.8
Confl. Peds. (#/hr) 9 8 10 10
Confl. Bikes (#/hr) 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Shared Lane Traffic (%)
Lane Group Flow (vph) 137 68 0 513 566 0
Turn Type Perm Perm Perm NA NA
Protected Phases 6 2
Permitted Phases 3 3 6
Detector Phase 3 3 6 6 2
Switch Phase
Minimum Initial (s) 4.0 4.0 15.0 15.0 15.0
Minimum Split (s) 25.0 25.0 35.0 35.0 35.0
Total Split (s) 25.0 25.0 35.0 35.0 35.0
Total Split (%) 41.7% 41.7% 58.3% 58.3% 58.3%
Yellow Time (s) 4.0 4.0 4.5 4.5 4.5
All-Red Time (s) 1.0 1.0 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None C-Max C-Max C-Max
Act Effct Green (s) 11.1 11.1 41.3 41.3
Actuated g/C Ratio 0.18 0.18 0.69 0.69
v/c Ratio 0.53 0.20 0.24 0.24
Control Delay 28.6 7.0 5.6 4.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 28.6 7.0 5.6 4.9
LOS C A A A
Approach Delay 21.5 5.6 4.9
Approach LOS C A A
Queue Length 50th (ft) 45 0 36 34
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Lane Group WBL WBR SEL SET NWT NWR
Queue Length 95th (ft) 83 25 72 70
Internal Link Dist (ft) 150 81 87
Turn Bay Length (ft) 25
Base Capacity (vph) 467 563 2162 2376
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.29 0.12 0.24 0.24

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NWT and 6:SETL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.53
Intersection Signal Delay: 7.8 Intersection LOS: A
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Green Bay Road & Oak Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 73 180 85 22 182 28 33 48 15 10 49 22
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 77 189 89 23 192 29 35 51 16 11 52 23

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 356 244 101 85
Volume Left (vph) 77 23 35 11
Volume Right (vph) 89 29 16 23
Hadj (s) -0.07 -0.02 0.01 -0.10
Departure Headway (s) 4.7 4.8 5.5 5.4
Degree Utilization, x 0.46 0.33 0.15 0.13
Capacity (veh/h) 735 703 575 582
Control Delay (s) 11.6 10.2 9.5 9.2
Approach Delay (s) 11.6 10.2 9.5 9.2
Approach LOS B B A A

Intersection Summary
Delay 10.6
Level of Service B
Intersection Capacity Utilization 54.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 192 20 5 204 16 5
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 202 21 5 215 17 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 223 438 213
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 223 438 213
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 97 99
cM capacity (veh/h) 1346 574 827

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 223 220 22
Volume Left 0 5 17
Volume Right 21 0 5
cSH 1700 1346 619
Volume to Capacity 0.13 0.00 0.04
Queue Length 95th (ft) 0 0 3
Control Delay (s) 0.0 0.2 11.0
Lane LOS A B
Approach Delay (s) 0.0 0.2 11.0
Approach LOS B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 24.8% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 84 52 137 38 58 58
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 88 55 144 40 61 61
Pedestrians 4 1 7
Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 0 0 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 230
pX, platoon unblocked
vC, conflicting volume 191 404 175
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 191 404 175
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 94 89 93
cM capacity (veh/h) 1374 560 860

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 143 184 122
Volume Left 88 0 61
Volume Right 0 40 61
cSH 1374 1700 679
Volume to Capacity 0.06 0.11 0.18
Queue Length 95th (ft) 5 0 16
Control Delay (s) 5.0 0.0 11.5
Lane LOS A B
Approach Delay (s) 5.0 0.0 11.5
Approach LOS B

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 35.6% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 205 220 0 7 12
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 216 232 0 7 13
Pedestrians 15
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 247 462 247
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 247 462 247
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 98
cM capacity (veh/h) 1303 551 782

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 216 232 20
Volume Left 0 0 7
Volume Right 0 0 13
cSH 1700 1700 677
Volume to Capacity 0.13 0.14 0.03
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.0 10.5
Lane LOS B
Approach Delay (s) 0.0 0.0 10.5
Approach LOS B

Intersection Summary
Average Delay 0.4
Intersection Capacity Utilization 22.3% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 13 10 89 3 1 151
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 14 11 94 3 1 159
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 256 95 97
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 256 95 97
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 98 99 100
cM capacity (veh/h) 732 961 1497

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 24 97 160
Volume Left 14 0 1
Volume Right 11 3 0
cSH 817 1700 1497
Volume to Capacity 0.03 0.06 0.00
Queue Length 95th (ft) 2 0 0
Control Delay (s) 9.5 0.0 0.1
Lane LOS A A
Approach Delay (s) 9.5 0.0 0.1
Approach LOS A

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 18.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 3 3 89 1 2 162
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 3 3 94 1 2 171
Pedestrians 1
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 0
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 270 95 96
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 270 95 96
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 718 961 1497

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 6 95 173
Volume Left 3 0 2
Volume Right 3 1 0
cSH 822 1700 1497
Volume to Capacity 0.01 0.06 0.00
Queue Length 95th (ft) 1 0 0
Control Delay (s) 9.4 0.0 0.1
Lane LOS A A
Approach Delay (s) 9.4 0.0 0.1
Approach LOS A

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 20.1% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 3 3 36 86 113 52
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 3 3 38 91 119 55
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 313 146 174
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 313 146 174
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 97
cM capacity (veh/h) 662 901 1403

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 6 128 174
Volume Left 3 38 0
Volume Right 3 0 55
cSH 763 1403 1700
Volume to Capacity 0.01 0.03 0.10
Queue Length 95th (ft) 1 2 0
Control Delay (s) 9.8 2.4 0.0
Lane LOS A A
Approach Delay (s) 9.8 2.4 0.0
Approach LOS A

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 29.0% ICU Level of Service A
Analysis Period (min) 15
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 41 98 35 41 122 149 16 472 57 140 650 35
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 50 0 50 0 0
Storage Lanes 0 0 0 1 0 0 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95
Ped Bike Factor 0.98 0.99 0.96 1.00 1.00
Frt 0.973 0.850 0.984 0.994
Flt Protected 0.988 0.988 0.999 0.992
Satd. Flow (prot) 0 1760 0 0 1840 1370 0 3466 0 0 3481 0
Flt Permitted 0.881 0.872 0.920 0.732
Satd. Flow (perm) 0 1561 0 0 1603 1310 0 3191 0 0 2566 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 157 22 8
Link Speed (mph) 30 30 30 30
Link Distance (ft) 424 290 99 376
Travel Time (s) 9.6 6.6 2.3 8.5
Confl. Peds. (#/hr) 28 66 66 28 25 10 10 25
Confl. Bikes (#/hr) 2 3 4
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Parking  (#/hr) 5 7 7 18 18 10 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 183 0 0 171 157 0 574 0 0 868 0
Turn Type Perm NA Perm NA Perm Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 29.0 29.0 29.0 29.0 29.0 36.0 36.0 36.0 36.0
Total Split (s) 35.0 35.0 35.0 35.0 35.0 50.0 50.0 50.0 50.0
Total Split (%) 41.2% 41.2% 41.2% 41.2% 41.2% 58.8% 58.8% 58.8% 58.8%
Yellow Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
All-Red Time (s) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Max C-Max C-Max C-Max
Act Effct Green (s) 18.9 18.9 18.9 54.1 54.1
Actuated g/C Ratio 0.22 0.22 0.22 0.64 0.64
v/c Ratio 0.51 0.48 0.38 0.28 0.53
Control Delay 30.2 32.1 7.0 7.8 10.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 30.2 32.1 7.0 7.8 10.9
LOS C C A A B
Approach Delay 30.2 20.1 7.8 10.9
Approach LOS C C A B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Queue Length 50th (ft) 79 80 0 60 117
Queue Length 95th (ft) 125 124 42 111 213
Internal Link Dist (ft) 344 210 19 296
Turn Bay Length (ft) 50
Base Capacity (vph) 543 546 550 2037 1634
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.34 0.31 0.29 0.28 0.53

Intersection Summary
Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 85
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.53
Intersection Signal Delay: 13.3 Intersection LOS: B
Intersection Capacity Utilization 103.3% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     1: Green Bay Road & Elm Street
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Lane Group WBL WBR SEL SET NWT NWR
Lane Configurations
Volume (vph) 172 41 25 641 441 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 25 0 0
Storage Lanes 1 1 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 0.95 0.95 0.95 0.95
Ped Bike Factor 1.00 0.98 1.00 1.00
Frt 0.850 0.972
Flt Protected 0.950 0.998
Satd. Flow (prot) 1531 1370 0 3532 3425 0
Flt Permitted 0.757 0.923
Satd. Flow (perm) 1214 1349 0 3267 3425 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 43 63
Link Speed (mph) 30 30 30
Link Distance (ft) 230 161 167
Travel Time (s) 5.2 3.7 3.8
Confl. Peds. (#/hr) 8 3 3 3
Confl. Bikes (#/hr) 1 2
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Parking  (#/hr) 7 7
Shared Lane Traffic (%)
Lane Group Flow (vph) 181 43 0 701 569 0
Turn Type Perm Perm Perm NA NA
Protected Phases 6 2
Permitted Phases 3 3 6
Detector Phase 3 3 6 6 2
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 25.0 25.0 35.0 35.0 35.0
Total Split (s) 25.0 25.0 35.0 35.0 35.0
Total Split (%) 41.7% 41.7% 58.3% 58.3% 58.3%
Yellow Time (s) 4.0 4.0 4.5 4.5 4.5
All-Red Time (s) 1.0 1.0 1.5 1.5 1.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None C-Max C-Max C-Max
Act Effct Green (s) 15.7 15.7 37.5 37.5
Actuated g/C Ratio 0.26 0.26 0.62 0.62
v/c Ratio 0.57 0.11 0.34 0.26
Control Delay 25.8 6.1 8.4 7.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 25.8 6.1 8.4 7.0
LOS C A A A
Approach Delay 22.0 8.4 7.0
Approach LOS C A A
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Lane Group WBL WBR SEL SET NWT NWR
Queue Length 50th (ft) 56 0 69 46
Queue Length 95th (ft) 101 18 119 83
Internal Link Dist (ft) 150 81 87
Turn Bay Length (ft) 25
Base Capacity (vph) 404 478 2042 2164
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.45 0.09 0.34 0.26

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NWT and 6:SETL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 9.9 Intersection LOS: A
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     7: Green Bay Road & Oak Street
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 63 183 49 36 185 24 58 45 38 36 50 69
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 66 193 52 38 195 25 61 47 40 38 53 73

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 311 258 148 163
Volume Left (vph) 66 38 61 38
Volume Right (vph) 52 25 40 73
Hadj (s) -0.02 0.00 -0.05 -0.19
Departure Headway (s) 5.2 5.3 5.7 5.5
Degree Utilization, x 0.45 0.38 0.23 0.25
Capacity (veh/h) 653 636 559 581
Control Delay (s) 12.3 11.5 10.4 10.3
Approach Delay (s) 12.3 11.5 10.4 10.3
Approach LOS B B B B

Intersection Summary
Delay 11.4
Level of Service B
Intersection Capacity Utilization 46.6% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
3: Public Lot Drive & Elm Street 2/18/2015

  6/13/2014 P.M. Peak Hour - Total Traffic Synchro 8 Report
Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (veh/h) 199 63 15 177 60 17
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 209 66 16 186 63 18
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 276 461 243
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 276 461 243
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 89 98
cM capacity (veh/h) 1287 552 796

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 276 202 81
Volume Left 0 16 63
Volume Right 66 0 18
cSH 1700 1287 592
Volume to Capacity 0.16 0.01 0.14
Queue Length 95th (ft) 0 1 12
Control Delay (s) 0.0 0.7 12.0
Lane LOS A B
Approach Delay (s) 0.0 0.7 12.0
Approach LOS B

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 32.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
5: Oak Street & Lincoln Avenue 2/18/2015

  6/13/2014 P.M. Peak Hour - Total Traffic Synchro 8 Report
Page 3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 80 45 101 24 49 112
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 84 47 106 25 52 118
Pedestrians 11 15
Lane Width (ft) 12.0 12.0
Walking Speed (ft/s) 4.0 4.0
Percent Blockage 1 1
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 230
pX, platoon unblocked
vC, conflicting volume 147 350 145
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 147 350 145
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 94 91 87
cM capacity (veh/h) 1417 601 883

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 132 132 169
Volume Left 84 0 52
Volume Right 0 25 118
cSH 1417 1700 773
Volume to Capacity 0.06 0.08 0.22
Queue Length 95th (ft) 5 0 21
Control Delay (s) 5.1 0.0 11.0
Lane LOS A B
Approach Delay (s) 5.1 0.0 11.0
Approach LOS B

Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 37.6% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
13: Elm Street & Arbor Vitae 2/18/2015

  6/13/2014 P.M. Peak Hour - Total Traffic Synchro 8 Report
Page 4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 257 237 0 5 8
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 271 249 0 5 8
Pedestrians 36
Lane Width (ft) 12.0
Walking Speed (ft/s) 4.0
Percent Blockage 3
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 285 556 285
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 285 556 285
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 99 99
cM capacity (veh/h) 1238 477 731

Direction, Lane # EB 1 WB 1 SB 1
Volume Total 271 249 14
Volume Left 0 0 5
Volume Right 0 0 8
cSH 1700 1700 607
Volume to Capacity 0.16 0.15 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.0 11.1
Lane LOS B
Approach Delay (s) 0.0 0.0 11.1
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 23.5% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
15: Lincoln Avenue & Commuter Drive 2/18/2015

  6/13/2014 P.M. Peak Hour - Total Traffic Synchro 8 Report
Page 5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 46 32 2 102 129 2
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 48 34 2 107 136 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 248 137 138
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 248 137 138
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 93 96 100
cM capacity (veh/h) 739 912 1446

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 82 109 138
Volume Left 48 2 0
Volume Right 34 0 2
cSH 801 1446 1700
Volume to Capacity 0.10 0.00 0.08
Queue Length 95th (ft) 9 0 0
Control Delay (s) 10.0 0.2 0.0
Lane LOS B A
Approach Delay (s) 10.0 0.2 0.0
Approach LOS B

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 18.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
20: Lincoln Avenue & Condominium Drive 2/18/2015

  6/13/2014 P.M. Peak Hour - Total Traffic Synchro 8 Report
Page 6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 3 2 144 4 3 128
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 3 2 152 4 3 135
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 295 154 156
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 295 154 156
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 100 100
cM capacity (veh/h) 695 892 1424

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 5 156 138
Volume Left 3 0 3
Volume Right 2 4 0
cSH 762 1700 1424
Volume to Capacity 0.01 0.09 0.00
Queue Length 95th (ft) 1 0 0
Control Delay (s) 9.8 0.0 0.2
Lane LOS A A
Approach Delay (s) 9.8 0.0 0.2
Approach LOS A

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 19.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
23: Lincoln Avenue & Site Access Drive 2/18/2015

  6/13/2014 P.M. Peak Hour - Total Traffic Synchro 8 Report
Page 7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 10 7 130 16 1 121
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 11 7 137 17 1 127
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 275 145 154
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 275 145 154
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 99 99 100
cM capacity (veh/h) 714 902 1427

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 18 154 128
Volume Left 11 0 1
Volume Right 7 17 0
cSH 781 1700 1427
Volume to Capacity 0.02 0.09 0.00
Queue Length 95th (ft) 2 0 0
Control Delay (s) 9.7 0.0 0.1
Lane LOS A A
Approach Delay (s) 9.7 0.0 0.1
Approach LOS A

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 17.8% ICU Level of Service A
Analysis Period (min) 15
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SUBJECT OF STUDY

Okrent Kisiel Associates, Inc. was asked to prepare a shadow track study 
for a mixed use development  proposed for the site at the southeast corner of 
the intersection of Lincoln Avenue and Elm Street in Winnetka, Illinois.

The highest point on the project would rise ±70 feet above grade.  The study 
was conducted to determine the extent to which shadows from the new proj-
ect would affect the overall shadow condition within the surrounding area.

METHODOLOGY

This study was based on a computer-generated 3-dimensional model of the 
area produced by the project architect and augmented by Okrent Associates.

The study area includes the subject property and the immediate area directly 
affected by shadows cast within the daily time frame specified for the study.

Data on solar declination (angle) by date, and position by time of day, were 
by calculated and rendered using the computer software program Vector-
Works.

Project shadow conditions are shown for the spring and fall equinox (March 
20, September 22), the summer solstice (June 22), and the winter solstice 
(December 21).  Daily times of coverage begin at 8:00 AM and end at 4:00 
PM for December, begin at 9:00 AM and end at 6:00 PM for March/Sep-
tember, and begin at 8:00 AM and end at 7:00 PM for June.

The sun reaches its highest point at solar noon (1:00 PM Central Daylight 
Time [CDT]) at the summer solstice (June 22) and its lowest midday eleva-
tion at solar noon (12:00 PM Central Standard Time [CST]) at the winter 
solstice (December 21).  The equinoxes, when daylight and darkness each 
last for 12 hours, occur on March 20 and September 22.  It is these four key 
dates that establish the framework for the current study.  All times are refer-
enced as standard or daylight savings time, in keeping with local practice.

EXPLANATION OF GRAPHIC REPRESENTATIONS

Simulations are presented in plan view.  The additional shadow impact from 
the project is highlighted in yellow.  The level of solar illumination on each 
date specified varies with the angle of the sun. As such, overall light levels 
are darker in early morning and late afternoon and brighter at midday.

SHADOW STUDY RESULTS

For all dates, the most significant shadow effect occurs in the early morn-
ing and late afternoon, as expected, when the sun is lowest in the sky and 
shadows are lengthiest.  Shadow coverage diminishes as the sun reaches its 
peak position, and begins to lengthen again in the afternoon.

MARCH AND SEPTEMBER SIMULATIONS

The sun follows the same arc across the sky on the first day of spring and on 
the first day of autumn.  As the sun rises due east and sets due west on these 
dates, all shadows theoretically extend indefinitely when the sun intersects 
the horizon.  In consideration of the effect of surrounding buildings, shad-
ows first become a factor at approximately 9:00 AM daylight savings time 
and cease to be so by 6:00 PM.

In September and March, the shadow from the proposed building falls onto 
the intersection of Elm Street and Lincoln Avenue at 9:00 AM.  The shadow 
falls primarily onto the roadway and the railroad right-of-way.  Between 
9:00 AM and 5:00 PM, any additional shadows fall primarily on roadways 
and have no impact on surrounding buildings or public open space.  By 5:00 
PM, the building shadow begins to reach the property immediately east of 
the site, on the south side of Elm Street.  Even as late as 6:00 PM, no ad-
ditional shadow reaches residential properties to the east.  In late afternoon 
simulations, the impact will be minimal and primarily restricted to the west 
faces, due to the low angle of the sun at this time of day, the presence of 
mature trees, and the proximity of the buildings to one another, 

DECEMBER SIMULATION

Between September 22 and December 21, the position of the rising sun 
moves farther south on the eastern horizon with each succeeding day, and 
the sun sets farther south on the western horizon.  The reverse process oc-
curs after the winter solstice.  The corresponding reduction in the duration 
of daylight coincides with a reduction of the duration of shadow effect.

Indeed, as the simulation demonstrates, as late as 8:00 AM and as early as 
4:00 PM, there is little discernible additive shadow effect.  In the 4-hour 
period between 10:00 AM (CST) and 2:00 PM (CST), such shadow effect 
as there is falls within a narrow wedge between northwest and northeast.  
Due to the location of the site and the length of shadows at this time of year, 
a significant portion of any additive shadow during this time will fall on 
the roadway, while much of any other additional shadow impact during this 
time will be to single faces of a limited number of buildings located on the 
north side of Elm Street, adjacent to the site.  In the 4:00 PM simulations, 
there is limited shadow impact on the south faces of two residential build-
ings northeast of the site, along the north side Elm Street, most if not all of 
which will be mitigated by existing trees.



JUNE SIMULATION

At the summer solstice, the sun rises in the northeast and sets in the north-
west.  As the sun rises into the sky at its steepest angle of the year, shadows 
are at their lengthiest very early and very late in the day.  However, at solar 
noon (1:00 PM CDT) when the sun has reached its highest point in the sky, 
shadows are shorter than at any other time of the year and ambient light lev-
els are at their brightest. Since the position of the sun on May 21 and July 
21 is only 3 degrees lower than at the solstice, this condition varies only 
modestly during the period under consideration.  

As such, there is no significant additional shadow impact from the project 
until the 7:00 PM simulation, when some additive shadow reaches a small 
number of properties immediately east and southeast of the site.  Given the 
low angle of the sun at this time of day, the presence of mature trees, and 
the proximity of the buildings to one another, the impact will be minimal 
and primarily restricted to the west faces of buildings until it shifts to the 
north faces as the sun reaches its lowest angle approaching sunset.
 

SUMMARY OF FINDINGS

While the proposed project will cast some additional shadow, particularly 
in the late afternoon, much of this impact will be mitigated by the shadow 
mass of the existing context, including mature trees not included in the 
simulation.  The location of the site on a corner lot with parking located 
on the east side also results in a significant portion of the additive shadow 
falling onto roadways and parking areas, rather than neighboring buildings, 
especially in the summer months and midday hours.

Shadows are in constant motion, and any resulting impact of shadows on 
specific buildings is of limited duration.  In this instance, only a handful 
of surrounding buildings are affected by the project’s shadow and, in most 
instances, for only a short period of time.

It is important to recognize that the shadow conditions depicted in the 
computer-generated illustrations make no allowance for cloud cover or 
overcast skies, which occur randomly, but with the greatest frequency and 
duration in the late fall, and in winter. These factors can only have the effect 
of reducing the actual (and perceived) shadow gain.
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March 20/September 22: 1:00 PM CDT
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March 20/September 22: 3:00 PM CDT
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March 20/September 22: 5:00 PM CDT
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March 20/September 22 : 6:00 PM CDT
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June 22: 8:00 AM CDT
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December 21: 8:00 AM CST
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December 21: 10:00 AM CST
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December 21: 2:00 PM CST

ELM STREET

OAK STREET
LINCOLN AVENUE

SITEG
R

EEN
 B

AY R
O

A
D



December 21: 4:00 PM CST

ELM STREET

OAK STREET
LINCOLN AVENUE

SITEG
R

EEN
 B

AY R
O

A
D











Act
ID Description Orig

Dur
Rem
Dur

Early
Start

Early
Finish

FEB

2016

MAR

2017

APR

2018

MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV

PRECONSTRUCTION MILESTONES

6 Start Schematic Design 0 0 09SEP15

5 Obtain Preliminary Approval of PD 0 0 19APR16
1 Submit for Building Permit 0 0 11JUL16
2 Start Demolition 0 0 12JUL16

7 Obtain Final Approval of PD 0 0 21SEP16
3 Start Construction 0 0 03NOV16

4 Substantial Completion 0 0 30MAR18
PRECONSTRUCTION

Village Approvals

82 Village Preliminary Approval of PUD 135d 52d 25MAR15 19APR16

94 Execute Redevelopment Agreement 110d 110d 08FEB16 * 12JUL16
104 Landmark Preservation Review 94d 94d 08FEB16 * 17JUN16
83 Village Review Civil Engineering Drawings 22d 22d 20APR16 19MAY16

84 Village Final Approval of PUD 86d 86d 20MAY16 21SEP16
Design and Budget

Design

20 Schematic Design 32d 11d 09SEP15 22FEB16

30 Design Development 45d 45d 23FEB16 25APR16
31 Complete Civil Engineering Drawings 36d 36d 01MAR16 19APR16

180 Union Pacific Approval of Design Concept 0 0 25APR16
50 Prepare Permit / CD 50% 52d 52d 26APR16 08JUL16
32 Re-Submit Civil Drawings per Village 15d 15d 20MAY16 10JUN16

40 Permit Corrections / CD 100% 25d 25d 11JUL16 12AUG16
Budget

18 Prepare Revised Conceptual Drawings 10d 0 27APR15 27MAY15

19 Prepare Revised Conceptual Budget 10d 0 27MAY15 03JUN15
100 Prepare Schematic Design Budget 20d 20d 10FEB16 08MAR16

110 Prepare Design Development Budget 15d 15d 26APR16 16MAY16
120 Prepare and Submit GMP 25d 25d 15AUG16 19SEP16
130 Approve GMP 5d 5d 20SEP16 26SEP16

140 Award Balance of Subcontracts 50d 50d 27SEP16 06DEC16
150 Execute Owner Contract 1d 1d 27SEP16 27SEP16

170 Obtain Owner Financing 20d 20d 27SEP16 24OCT16
160 Issue Notice to Proceed 1d 1d 25OCT16 25OCT16

Permit

198 Prepare MWRD Permit Documents 36d 36d 01MAR16 19APR16

199 Obtain Village Approval of MWRD Package 41d 41d 20APR16 16JUN16
202 Village Issue Permit for Water Main, Storm 15d 15d 13JUN16 01JUL16

200 Obtain MWRD Permit Approval 60d 60d 17JUN16 12SEP16
201 Obtain Building Permit 40d 40d 15AUG16 10OCT16

Geotechnical Services

133 Prepare Geotechnical Services RFP 10d 0 23FEB15 09MAR15
134 Bid & Award Geotechnical Services 145d 0 * 10MAR15 16SEP15
220 Complete Soil Borings 15d 0 28SEP15 02OCT15

230 Soils Report and Foundation 10d 0 05OCT15 19OCT15
Public Utilities

250 New Electric Utility Service Meeting 0 0 01MAR16

255 Investigate Existing Utilities & Foundations 10d 10d 15MAR16 28MAR16
280 J.U.L.I.E. Locate Existing Public Utilities 5d 5d 22MAR16 28MAR16

260 New Gas Utility Service Meeting 0 0 * 01APR16
270 New Telephone & Data Service Meeting 0 0 01APR16
290 Prepare Site Utility RFP 10d 10d 20APR16 03MAY16

291 Bid and Award Site Utilities 25d 25d 30MAY16 01JUL16
292 Install New Water Main in Elm Street 50d 50d 05JUL16 13SEP16

294 Temporary Re-Route of Storm From Lincoln 30d 30d 23AUG16 04OCT16
304 Relocate Street Lighting from Lincoln 20d 20d 21SEP16 18OCT16
293 Install New Electric Utility Service 50d 50d 05OCT16 14DEC16

Abatement and Demolition

240 Obtain Phase I and II Environmental 35d 30d 14SEP15 18MAR16
144 Prepare Demolition and Abatement RFP 20d 20d 21MAR16 15APR16

145 Bid & Award Demolition & Abatement 25d 25d 18APR16 20MAY16
340 Obtain Demolition Permit 20d 20d 24MAY16 20JUN16
300 Disconnect Utilities 10d 10d 07JUN16 20JUN16

146 Complete Abatement 15d 15d 20JUN16 11JUL16
310 Demolish Existing Buildings 40d 40d 12JUL16 06SEP16

320 Grade Site 20d 20d 30AUG16 27SEP16

Obtain Preliminary Approval of PD
Submit for Building Permit
Start Demolition

Obtain Final Approval of PD
Start Construction

Substantial Completion

Village Preliminary Approval of PUD

Execute Redevelopment Agreement
Landmark Preservation Review

Village Review Civil Engineering Drawings

Village Final Approval of PUD

Schematic Design

Design Development
Complete Civil Engineering Drawings

Union Pacific Approval of Design Concept
Prepare Permit / CD 50%

Re-Submit Civil Drawings per Village Comment

Permit Corrections / CD 100%

Prepare Schematic Design Budget

Prepare Design Development Budget
Prepare and Submit GMP

Approve GMP

Award Balance of Subcontracts
Execute Owner Contract

Obtain Owner Financing
Issue Notice to Proceed

Prepare MWRD Permit Documents

Obtain Village Approval of MWRD Package
Village Issue Permit for Water Main, Storm

Obtain MWRD Permit Approval
Obtain Building Permit

Bid & Award Geotechnical Services

Soils Report and Foundation Recommendation

New Electric Utility Service Meeting

Investigate Existing Utilities & Foundations
J.U.L.I.E. Locate Existing Public Utilities

New Gas Utility Service Meeting
New Telephone & Data Service Meeting

Prepare Site Utility RFP

Bid and Award Site Utilities
Install New Water Main in Elm Street

Temporary Re-Route of Storm From Lincoln Ave.
Relocate Street Lighting from Lincoln

Install New Electric Utility Service

Obtain Phase I and II Environmental Reports
Prepare Demolition and Abatement RFP

Bid & Award Demolition & Abatement
Obtain Demolition Permit
Disconnect Utilities

Complete Abatement
Demolish Existing Buildings

Grade Site
Start date 02FEB15
Finish date 30MAR18
Data date 08FEB16
Run date 11FEB16
Page number 1A

© Primavera Systems, Inc.

W. E. O'Neil Construction Company
One Winnetka Light Gauge Framing Option
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Foundation Permit

124 Prepare Caisson and Earth Retention 10d 10d 26APR16 09MAY16

125 Bid & Award Caissons 25d 25d 10MAY16 14JUN16
135 Bid & Award Earth Retention 25d 25d 10MAY16 14JUN16
207 Complete ERS and Caissons Shop 20d 20d 15JUN16 13JUL16

197 Obtain Foundation Permit 50d 50d 14JUL16 22SEP16
CONSTRUCTION MILESTONES

10 Start Construction 0 0 03NOV16

11 Retail Ready for Tenant Build-Out 0 0 27OCT17
12 East Tower Substantial Completion 0 0 14MAR18

13 West Tower Substantial Completion 0 0 30MAR18
CONSTRUCTION

Mass Excavation

330 Site Mobilization 6d 6d 26OCT16 02NOV16

410 Drive Sheeting 30d 30d 03NOV16 15DEC16
420 Excavation and Bracing 50d 50d 02DEC16 13FEB17

421 Spread Footings and Foundation Walls 75d 75d 23DEC16 10APR17
431 Underslab Utilities 70d 70d 17JAN17 24APR17

Podium Structure

1000 Commuter B2 SOG 20d 20d 28FEB17 27MAR17

1020 Resident B1 SOG 25d 25d 21MAR17 24APR17
1010 Commuter B1 Supported Slab 20d 20d 28MAR17 24APR17

1060 Resident L1 Supported Slab 25d 25d 11APR17 15MAY17
1030 Retail Parking Storm Detention Vault 20d 20d 25APR17 22MAY17
1050 Commuter L1 Supported Slab 15d 15d 25APR17 15MAY17

1080 L2 Podium Supported Slab 30d 30d 16MAY17 27JUN17
1040 Retail Parking B1 SOG 10d 10d 23MAY17 06JUN17

1070 Retail Parking L1 Supported Slab 15d 15d 07JUN17 27JUN17
West Tower

900 Prefab Structural Walls and Decks L3 to 40d 40d 14JUN17 09AUG17

895 Install Concrete Fill on Floor Decks 45d 45d 06JUL17 07SEP17
890 Retail Stone Enclosure at L1 60d 60d 13JUL17 05OCT17
940 Residential MEP Rough-In / Wall Framing 100d 100d 27JUL17 15DEC17

910 Install Stone and Masonry Veneer 70d 70d 03AUG17 09NOV17
990 Lincoln Avenue Plaza Sitework 60d 60d 17AUG17 09NOV17

920 Windows 35d 35d 15SEP17 02NOV17
930 Standing Seam Roof / TPO Roof 50d 50d 19SEP17 28NOV17
970 Retail Finishes 35d 35d 06OCT17 24NOV17

950 Residential Buildout / Commissioning 105d 105d 31OCT17 29MAR18
960 Substantial Completion 1d 1d 30MAR18 30MAR18

East Tower

700 Prefab Structural Walls and Decks L3 to 30d 30d 28JUN17 09AUG17
620 Install Concrete Fill on Floor Decks 35d 35d 13JUL17 30AUG17

610 Retail Stone Enclosure at L1 60d 60d 20JUL17 12OCT17
710 Install Stone and Masonry Veneer 55d 55d 10AUG17 26OCT17
740 Residential MEP Rough-In / Wall Framing 75d 75d 10AUG17 24NOV17

720 Windows 30d 30d 22SEP17 02NOV17
730 Standing Seam Roof and TPO Roof 50d 50d 22SEP17 01DEC17

770 Retail Finishes 35d 35d 13OCT17 01DEC17
750 Residential Buildout / Commissioning 80d 80d 17NOV17 13MAR18
760 Substantial Completion 1d 1d 14MAR18 14MAR18

Townhouses

980 Townhouses 150d 150d 10AUG17 13MAR18

Prepare Caisson and Earth Retention RFP's

Bid & Award Caissons
Bid & Award Earth Retention

Complete ERS and Caissons Shop Drawings

Obtain Foundation Permit

Start Construction

Retail Ready for Tenant Build-Out
East Tower Substantial Completion

West Tower Substantial Completion

Site Mobilization

Drive Sheeting
Excavation and Bracing

Spread Footings and Foundation Walls
Underslab Utilities

Commuter B2 SOG

Resident B1 SOG
Commuter B1 Supported Slab

Resident L1 Supported Slab
Retail Parking Storm Detention Vault

Commuter L1 Supported Slab

L2 Podium Supported Slab
Retail Parking B1 SOG

Retail Parking L1 Supported Slab

Prefab Structural Walls and Decks L3 to Roof

Install Concrete Fill on Floor Decks
Retail Stone Enclosure at L1

Residential MEP Rough-In / Wall Framing

Install Stone and Masonry Veneer
Lincoln Avenue Plaza Sitework

Windows
Standing Seam Roof / TPO Roof

Retail Finishes

Residential Buildout / Commissioning
Substantial Completion

Prefab Structural Walls and Decks L3 to Roof
Install Concrete Fill on Floor Decks

Retail Stone Enclosure at L1
Install Stone and Masonry Veneer

Residential MEP Rough-In / Wall Framing

Windows
Standing Seam Roof and TPO Roof

Retail Finishes
Residential Buildout / Commissioning
Substantial Completion

Townhouses

Start date 02FEB15
Finish date 30MAR18
Data date 08FEB16
Run date 11FEB16
Page number 2A
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W. E. O'Neil Construction Company
One Winnetka Light Gauge Framing Option

February 10, 2016

Project Schedule

Early bar

Progress bar

Critical bar

Summary bar

Start milestone point

Finish milestone point



One Winnetka Logistics Plan
Construction Phase

May 11, 2016 to September 1, 2017
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Text Box
October 26, 2016 to March 30, 2018
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