ol Local Project Development Report
Hiinois De for Group Categorical | Exclusions

of Transpodation and Design Approval

County:
Local Public Agency: City of Highland Park
Section Number: 15-00126-00-PV
Route: Green Bay Road (FAU 2744)
Project Number: Project Length: 7,300 feet (1.38 miles)

Street/Road Name: _Green Bay Road

Termini:  Central Avenue (FAU 1256) on the north to Clavey Road (FAU 1265) on the south limit

[0 For Township or Road District bridge projects: The County Engineer certifies that the project design speed exceeds

the minimum design speed recommended for this classification of roadway as provided in the BLRS Manual in order to
prevent a deficient NBIS rating for approach roadway alignment appraisal. All elements have been designed to the
chosen design speed unless noted otherwise in Section 2(e) and/or the attached BLR 22120.

County Engineer Date

Categorical Exclusion and Design Approval Recommended

[ K 2/5//8

Local Agency Date

Categorical Exclusion Statement

This project will not have any significant impacts on the environment, or involve any unusual circumstances, therefore,
it is a Categorical Exclusion I.

[] cCategorical Exclusion and Design Approval ﬂ% / 4‘%//
RWI FHaeer /%% WJM
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1. LOCATION AND EXISTING CONDITIONS

a. Location (attach location map to supplement narrative description)

Green Bay Road (FAU 2744) is an arterial road that runs in a general north-south direction through the City of
Highland Park from Lake Cook Road in the Village of Northbrook on the south, through a part of the City of
Highwood, to the city limits with the Village of Lake Forest on the north. The proposed project is located from the
FAU Route of Central Avenue (FAU 1256) on the north to the FAU Route of Clavey Road (FAU 1265) on the
south, with the reconstruction limits being defined as between Central Avenue on the north to Edgewood Road on
the south consisting of approximately 7,300 feet or 1.38 miles. (see attached Location Map)

b. Description of Existing Facility - Give narrative description, including such items as width of travel, parking and
turn lanes, sidewalks, alignment, traffic control devices, utilities, jurisdiction, maintenance responsibility, drainage,
terrain and current land use (including major public facilities and local landmarks). Attach existing typical sections
showing roadway widths, bridge widths, ROW widths, sidewalk widths, guardrail, curb and gutter and surface

types.

The existing roadway is within a mainly residential area with commerical businesses and offices located at the
north end of the project. There are 112 properties along the project improvement construction limits, defined as,
between Central Avenue and Edgewood Road, with Lincoln Elementary School (North Shore School District
#112), Lincoln Park (Park District of Highland Park) and two (2) places of worship (Immaculate Conception Church
and Church of the Redeemer). There are 555 trees within the parkway with approximately half of these trees being
of 15 inches (15") in diameter or larger and the other half being smaller than that in size. The posted speed limit for
the most part is 30 mph, however, further to the south the speed limit increases to 35 mph. A five foot (5") wide
public sidewalk exists along both sides of the roadway. Mailboxes on posts, or the like, within the parkway are non-
existent as mail is either delivered to the door or picked up at the Post Office, i.e. in a Post Office Box.The existing
right-of-way varies in width from 80 ft. at the north end near the commerical area to a minimum of 66 ft. which
encompasses most of the remaining project length. The roadway is under the jursidiction of the City of Highland
Park (Local Agency) and consequently maintained by the City. This maintenance consisting mostly of snow and
ice control also includes their sanitary and storm sewer systems as well as their water distribution system, which
are not eligible for Federal funding participation. The roadway itself is a 30 ft. edge to edge portland cement
concrete pavement consisting of a two lane, two way cross section for most of the project length; however, it does
widen out at the north end near the commerical area where it becomes a two way, four fane road with dedicated
turn lanes. Parking is prohibited along the roadway for the entire length of the project limits, including the
commercial area at the north end.The roadway geometry is pretty much that of a straight alignment with slight
deflections or curves if you will, as one approaches either of the two (2) intersections with Bob-O-Link Road and
Deerfield Road. Within the project limits there are a total of 16 intersections, which includes five (5) signalized
intersections with the remaining ones regulated and controlled by other methods, such as stop signs. Storm water
run-off is collected by inlets that are located in the existing curb line and piped through various small diameter
storm sewers that are separate from the sanitary sewer system. The City also has sanitary sewer and water main
distribution infrastructure facilities within the right-of-way, some of which are under the roadway pavement. There
currently are no dedicated or signed bicycle facilities of any type within or along the right-of-way. A separate
dedicated path will be part of this improvement project.

c. Traffic Dafa
Current ADT: 12,300 % trucks: 6

Will 80,000 trucks be legally permitted on this route? [J Yes & No

Design Year: 2017 ADT: 12,300 DHV: % trucks: 8

d.  Structures - Identify location within the proposed improvement of all structures on attached location map. Attach
a copy of the Structure Master Report for all structures within the project limits. Attach a copy of the Bridge
Condition Report or the Bridge Deck Resurfacing approval letter for structures to be replaced, rehabilitated, or

Printed 1/18/2018 Page 2 of 15 BLR 22211 (Rev. 11/20/13)




resurfaced.
e.  Railroads - Identify location of all railroad crossings on attached location map and complete the following:

No. and Type of Tracks Type of Warning . Railroad Width of
(Main or Switching) Devices* No. of Trains Per Day Crossing at Rt. Angles

N/A N/A N/A 0 0

Railroad Name

“Include a sketch showing location of railroad protective devices from the edge of roadway and to the nearest track.

f. Contiguous Sections - Describe the existing typical sections at each end of the proposed improvement
including number of travel lanes, turning lanes and parking lanes, lane widths and roadway width (f-f of curbs or
e-e of shoulders), and sidewalk width.

Central Avenue at the north limit is a four (4) leg, signalized, multi- lane, east-west arterial roadway with turn
lanes. Central Avenue serves many commercial establishments and business offices within the area with wide
sidewalks running along their frontages. Edgewood Road functions as a two (2) lane, two-way collector street
creating a skewed "T" channelized (with turn lanes) intersection with Green Bay Road. The Edgewood Road
right-of-way currently has a public sidewalk along the north side of the right-of-way and a turf parkway along the
south side, having no public sidewalk along that side.

2. Proposed Improvement

a. Discuss the purpose and need of the project;

The existing rigid concrete pavement has passed its expected useful design life, showing its age and requiring
more repairs and maintenance time dedicated to its upkeep. The surface's ride quality has declined and is
diminishing with the passage of every year that goes by. This now is of a greater concern with the increased use
by cyclist's and a proposed dedicated (marked) bike lane that the City has planned as part of their Bike-Walk
2030 Street Policy Plan. The geometry at some intersections requires improvements be made, more specifically
addressing the need of improved turning movement geometry to be made to the curb radii in order to
accommodate larger trucks without jumping the curb. It will become necessary to place turning movement
restrictions on [arger trucks at some locations in that there will not be sufficient right-of-way available in order to
widen the pavement as there is no planned right-of-way taking in this proposed improvement.. This roadway
improvement will be coordinated with the City's planned sewer and water main utility improvements along this
portion of Green Bay Road. The City realizes the cost implications associated with their utilities and will be
responsible for the entire financial obligation associated with the construction costs of their sanitary sewer and
water main improvements as these costs are not eligible for Federal Funding under this project, however: the
City would benefit with the economy of scale while undertaking these proposed utility improvements as part of

this roadway project improvement.

b.  What design guidelines will be used for the proposed improvement? (Check One)

] Rural (BLRS Manual Chapter 32)

L] Urban (BLRS Manual Chapter 32)

L] Suburban (BLRS Manual Chapter 32)

X 3R Guidelines (BLRS Manual Chapter 33)

O Bicycle Guidelines (BLRS Manual Chapter 42)
[ Pedestrian Guidelines

] Other:

Functional Classification: [X Arterial [J Collector [0 Local Road  [] Other

Terrain: X Level (1 Rolling
VReguIatory or Posted Speed Limit: 35 Design Speed: 35
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c. Describe type of work to be accomplished by the improvement. Discussion should include width of proposed
travel, parking, bicycle and turning lanes, sidewalks, shared-use paths, guardrail, traffic control devices,
drainage items (including storm sewer outfalls), alignment changes, railroad work, utility adjustments,
intersection improvements, side slopes and clear zones. Specify the emax for horizontal curves. Attach typical
sections, plan and profile sheets, and intersection design studies when applicable.

. The existing roadway alignment, profile and width are to be maintained as they currently exist as initial criteria in
the proposed design of the reconstructed roadway, as these elements are adequate as they currently exist
today and function satisfactorily in handling today's traffic volumes. It has been further recoghized by City and
IDOT representatives that expanding the roadway to that of a four lane roadway would not be much of a benefit
and would terminate the project due to the impact to the surrondings. A dedicated (marked) bike lane (Sta. 0+50
to Sta. 72+00) will be incorporated in the design.in order to more safely accommodate the growing number of
bicyclists in the area. Pedestrian foot traffic is accommodated by means of the existing sidewalk system which
will have improved ADA compliant crossings at the intersections where they currently do not exist. As previously
touched upon and noted during the planning concept of a four lane roadway or two lane roadway as the
proposed reconstructed improvement of this route was the concern of the (negative) impact to the substaintial
number of the parkway trees that would need to be removed as well as the additional right-of-way thatwould be
required for widening the roadway. The impact to any of these parkway trees was a major concern, particularly
considering the fact that the City is designated a "Tree City". There are five (5) existing signalized intersections
that operate at a Level of Service (LOS) of C or better, however; there are some minor delays at Bob-O-Link
affecting both the north and south bound traffic on Green Bay Road in the evening rush hour as well as some
morning delays along the east and west bound directions on Bob-O-Link, neither of which is of any major design
concern. There will be no Intersection Design Study (IDS) on these intersections as agreed to at the August 27,
2015 and September 15, 2015 IDOT/FHWA Coordination meetings. These signalized intersections will however,
have improved geometry and up-graded traffic signals. The intersection at the north termini of the project at
Central Avenue does not require any such improvements to be made within the scope of this project. Traffic
control devices including weight restrictions and turning movements on trucks will be posted and signed as
required as well as pavement markings that meet the current MUTCD Manual will be installed. Drainage along
the right-of-way will be improved with a new storm sewer system in this project. The City plans on incorporating
within the scope of the project, sanitary sewer and water main distribution infrastructure improvements which are
not eligible for Federal funding within this project.

d. Discuss items affecting improvement such as hazardous mailbox suppofts, parking and truck restrictions, mail
delivery from traffic lanes, justification (including warrants) for multi-way stop signs, traffic signals and other
traffic control and railroad protective devices, stage construction, nearby airports, and additional lighting:

The parkway area behind the curb is relatively clear with the usual parkway trees (mentioned earlier), utility
poles, utility boxes and traffic control devices. Mail is delivered to the door or to Post Office boxes and as such
there are no mailbox supports behind the curb.There is no on-street parking as that condition is prohibited. The
traffic signals which exist along this route do not have any documented warrant data due to their age. They were
installed approximately 40 plus years ago when this was a State route so their existence is based on their
inherent warrant. Article 39-4.03 of the BLR & S Manual states "If it is obvious that an existing traffic signal
meets one or more of the traffic signal warrants, no special documentation will be required to allow the existing
signals to remain or be modernized". Each of the signalized intersections meets these criteria. The traffic signals
at five (5) of the signalized intersections will be upgraded and modernized but no new (additional) traffic signal
locations are necessary or being proposed under this improvement.

e. Identify each aspect to be constructed at less than the design guidelines and provide a clear description of
required design variances and appropriate justification. (BLRS Manual Section 27-7). If a design variance is
required, include a copy of the approved BLR 22120 form as an attachment.

No variances are being sought or requested.

f. Current estimated cost of proposed improvement? $ 11,000,000
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g. Analyze the need for accommodating pedestrians, bicyclists and the handicapped. When applicable, describe
the facilities to be provided for pedestrians and bicyclists. Discuss the ADA accessibility and maximum
longitudinal grade of these facilities. (BLRS Manual Chapter 41)

The proposed improvement will incorporate a bike lane along Green Bay Road as called for in the City's adopted
Bike-Walk 2030 Comprehensive Street Plan.The sidewalk pedestrian crossings at the intersection crosswalks
will be made more visable, pedestrian friendly and safer with pavement marking, advance warning signs and
pedestrian crossing signs, as well as being made handicapped accessible meeting ADA standards and
requirements including flatter slopes with 2% maximum grades and detectable warnings. City-wide bicycling
improvements have already been made in 2017.

Sidewalks/Shared-Use Paths:
Maximum 2% crosslope: N Yes [INo [ Not Applicable
ADA ramps with detectable warnings at street intersections: X Yes [No 1 Not Applicable

If no, provide justification.

h. Discuss any proposed improvements being considered in adjacent segments including the anticipated
construction startup date of these improvements,

Clavey Road (FAU 1265), an east-west route, approximately one half mile, to the south of this project will be
improved prior to this project from the intersection at Green Bay Road to the west under a separate
improvement project designed by another Engineering Consultant,

3. Crash Analysis (BLRS Manual Section 22-2.11(b)(9))

a. Summarize crash data for the past five years, including a spot map or a location map showing crash locations
when possible, Detail the types of crashes and include collision diagrams, if possible, especially at cluster sites.
Give the source of this data.

Crash data, furnished by the City of Highland Park Police Department for each the years 2012, 2013, 2014,
2015 and 2016 was reviewed and analyzed paying particular attention to existing roadway characteristcs and
potential defficiencies that might be able to be addressed within the design of this improvement. Roadway
conditions, drivers age, time of year and particular day were considered in the review process to see if that might
have played a part in the incident. Some reports were not roadway related, as they occurred off of the roadway
on private property in parking lots and such, which were eliminated for consideration. One incident which
occurred on the roadway consisted of a fire hose coming off of a fire truck striking a vehicle. Accident types for
most of the categories charted remained pretty much the same and consistent through the period analyzed, with
the exception of the rear end collisions, which increased over the years, particularily the last couple of years.
The most prevalent collisions were of course, the rear end type crashes during the five (5) year period of
reported accidents. This is not suprising and could be expected to be the case. Interestingly enough though,
was the fact that some of these rear end type incidents were not at the expected locations of a controlled
intersection such as at traffic signals, where sudden stops, etc., are more likely to occur thereby increasing the
potential of not being able to stop in order to avoid hitting another vehicle. Many incidents were attributable to
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the fact that the drivers were following too closely to the vehicle in front of them or that they simply were not
engaged fully in their driving by not paying attention. This seems to be borne out in the number of rear end
accidents reported, with an increase in these types of accidents over time, particularly noting the substantial
increase within the last few years. This increase is in direct parallel with the nationwide occurance of all
accidents due to distracted driving of various kinds, such as cell phone use, texting, gaming, geo-map reading,
etc. The remaining incidents were for the most part improper lane use, failure to yield on turn movements, i. e.
left turns not yielding to on-coming vehicles or vehicle operator age related. There were no reported lane cross-
over "Head-on" collisions and fortunately, no fatalities reported during this five (5) year period. While too
voluminous in nature to include all of the individual accident reports within this document they are available, for
further review, upon request.

- b. Analyze available crash data including results of field check. Discussion should include high crash locations,
critical wet weather sites, and other crash patterns. If the data is inconclusive, make a statement to that effect.

For the most part the roadway is safe showing little to no design deficiences, however; conditions would be
improved with new signing and pavement markings. The cluster or high number of crash locations cannot really
be corrected for within the design as they are centered toward the more heavily traveted and congested
segment of the roadway near the commercial area at the north end of the project and tend to be caused by poor
driving characteristics comprised of motorist errors, mainly inattentiveness to their driving, poor judgement or
following too close to the vehicle ahead of them thereby not providing a safe stopping distance between the two
vehicles. The roadway design and/or conditions as well as the weather had little or nothing to do with the cause
of the various incidents, which were for the most part, relatively minor in nature. Only a few of accidents were
reported to have occurred due to wet, slippery pavement conditions caused by rain, snow and/or ice.

C. Describe how the proposed project will address any crash issues.

Crashes unfortunately will probably remain much the same in type and hature; however,it is anticipated that with
the new pavement which will be smoother providing a better ride quality and be made safer for bicyclist's with
the addition of a separate marked bike lane and associated traffic signing devices and pavement markings. With
roughly a total average of nine (9) crashes, mostly rear end type, per year which fortunately seem to be
relatively minor in nature, the best solution to reducing these various incidents would be greater attention be
paid by the motorists to their driving. There will be more visible marked, signed and deliniated safer crosswalks

" provided as part of this improvement. Hopefully, in that only one (1) non-serious vehicle vs. pedestrian, who |
might add, was north of and not within the designated crosswalk area and one (1) vehicle vs. bicyclist incident,
might be eliminated.
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4, Right-of-Way

a.

Describe the right-of-way taking, including the total acreage required for each of the following categories; ROW,
permanent easements, temporary easements and temporary land use permits. Include the width of taking,
number of property owners, acreage of right-of-way and/or easements, character of land; i.e., farm, residential,
commerclal or publicly owned properties, anticipated impacts to properties that remain, and location of any
improvements with respect to required right-of-way. Discuss any impacts on setbacks required by zoning.

No easements or new right-of-way are being proposed to be taken as part of these proposed improvements..

Are any residents, businesses or farms to be displaced?
OYes X No

If yes, describe the number and type of displacements anticipated and mitigation that will be taken to provide
relief for this impact on an attached sheet.

5. Prime Farmland (BLRS Manual Section 20-10)

a.

If the project requires more than 3 acres/mile (0.75 hectares/kilometers), 10 acres (4 hectares) for a non-linear
improvement, or the project ROW is not contiguous to the existing ROW, contact the Iiinois Department of
Agriculture and attach results of the coordination and summarize the resuits below.

- N/A

[ The project requires consultation with the Natural Resource Conservation Service., Form AD-1006 has been
completed and submitted to the local office of NRCS. The completed AD-1006 form is attached.

[ The impact of this project on farmland conversion has been evaluated in accordance with the requirements
of the US Natural Resources (NRCS). The project will cover 3 acres or less of farmland per mile
(0.75 hectares or less of farmland per kilometer) and the conversion will not result in more than minor
impacts. Accordingly, the project conforms to the general form AD-1006 prepared by NRCS. Therefore,
further coordination with NRCS on this project will not be necessary.
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6. Floodplain Encroachment (BLRS Manual Section 20-7)

Does the proposed work cross or encroach upon a 100-year floodplain, including a regulatory floodway?

[OYes K No

If yes, summarize the location hydraulics study, regulatory floodway restrictions, the effect of any encroachment
(including a comparison between existing and proposed conditions) and the effect of over-the-road flow on the
proposed transportation facility. Attach any available floodplain maps.

7. Phase | & Il NPDES Storm Water Permit Requirements (BLRS Manual Section 7-4.01)

Will the project involve soil disturbance of 1 acre (0.4 hectares) or more?
OYes KXINo
If yes, the project must comply with the Phase Il NPDES Storm Water Permit Requirements.

8. “404” Permit (BLRS Manual Section 7-4.02)

Does this project involve waters regulated by Section 4047
[OdYes X No

If yes, what type of 404 permit is required? [] Nationwide [] Individual [] Regional [ None

Attach a copy of any 404 permit authorization and/or coordination letters with the Corps of Engineers,
If an individual Section 404 permit is required, please notify the lllinois Department of Transportation district
office before submitting the application.

9. Special Waste (BLRS Manual Section 20-12)

a. Following the special waste assessment screening criteria shown on Figure 20-12A of the BLRS Manual, is
Preliminary Environmental Site Assessment (PESA) required?

dYes [KNo

b. s work being done on property in the name of the state or are contract plans being prepared by the state?
"OYes K No

c. IfaPESAIs required for either state or local ROW, did the PESA results determine that the project has
Recognized Environmental Conditions (REC’s) for special waste?

[dYes X No

If the PESA results determine that the project contains REC'’s, describe how the special waste is proposed to be
handled (including if a Preliminary Site Investigation (PSI) is required).

10. Environmental Survey (BLRS Manual Section 20-2)

Whenever a project involves land acquisition (including easements), any in-stream work (including drainage
structure run-around), is located within or adjacent to historic properties listed in (or eligible for) the National Register
of Historic Places, a bridge on the historic list, is near wetlands, or known locations of threatened or endangered
species, the Environmental Survey Request Form should be submitted early in the project development phase.
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a. Wild and Scenic Rivers - If this project crosses or affects a river on the National Wild and Scenic Rivers System
or a river listed in the Nationwide Inventory of Rivers with potential for inclusion on the system, include
coordination between the National Park Service and the Bureau of Design and Environment (BDE),

[ Involvement X No Involvement

b. Wetlands - Does the proposed work impact the use of regulatory wetlands?

(1 Yes & No

If yes, indicate how the wetlands will be migrated. [[] Banking [] Accumulation [] On-site [] Other

c. Archaeological and Historical Preservation Include results of coordination. Does the project impact an
archaeological or historic preservation site?

[ Yes X No

If yes, describe any required documents.

d. Threatened or Endangered Species — Does the project impact any endangered species or plants?
[ Involvement X No Involvement

Include copy of biological resources memorandum or signoff by BDE and/or IDNR.

e. Stream Modification and Wildlife Impacts - Include copies of any correspondence between BDE and IDNR or
U.S. Fish and Wildiife Service. Attach copies of any additional coordination between local agency and IDNR or
U.S. Fish and Wildlife Service whenever required as a result of biological review by BDE. Address any proposed
mitigation measures.

] Involvement & No Involvement

11. Section 4(f) Lands (BLRS Manual Section 20-3)

a. Does this prdject require any right-of-way,—i_r-;c—:_fuai‘nugi {émporary‘égr;gt}ﬁ;tioﬁ easementsfrom a pijbliély owh»e.d
park, recreational area, wildlife and waterfowl, or any historic site in or eligible for the National Register of
Historic Places?

[1Yes X No
b. If yes, what type of of the Section 4(f) involvement has been completed?
] Section 4(f) deminimis [ Standard Section 4(f) [J Temporary Occupancy [ None

12. Air Quality (BLRS Manual Section 20-11) Check One:
a. [ This projectis in an attainment area.

LI Projects within a portion of a nonattainment area for which the Chicago Metropolitan Agency for Planning
(CMAP) is the MPO.

This project is included in the (transportation plan) and in the Transportation
Improvement Program (TIP), endorsed by the , the region’s Metropolitan Planning
Organization. The (transportation plan) was found to conform by the

Federal Highway Administration (FHWA) and the Federal Transit Administration (FTA) on

The TIP was found to conform by FHWA on and by FTAon

[1 Projects within a nonattainment area served by a Metropolitan Planning Organization other than CMAP.
This project is included in the Long-Range Transportation Plan and in the Transportation
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Improvement Program (TIP) endorsed by . the Metropolitan Planning
Organization (MPO) for the region in which the project is located.

On the Federal Highway Administration (FHWA) and the Federal Transit Administration
(FTA) determined that the Long-Range Transportation Plan conforms with the transportation-related
provisions of the Clean Air Act Amendments of 1990. The FHWA and the FTA determined on

that the TIP conforms with the Clean Air Act Amendments. These finding were in accordance with 40 CFR
Part 93, “Criteria and Procedures for Determining Conformity to State or Federal Implementation Plans of
Transportation Plans, Programs, and projects Funded or Approved Under Title 23 USC or the Federal
Transit Act.”

The project’s design concept and scope are consistent with the project information used for the TIP
conformity analysis. Therefore, this project conforms to the existing State Implementation Plan and the
transportation-related requirements of the 1990 Clean Air Act Amendments.

b. Mobile Source Air Toxics (See BDE PM 52-06)

This project will not result in any meaningful changes in traffic volumes, vehicle mix, location of the exiting facility,
or any other factor that would cause an increase in emissions relative to the no-build alternative. As such, FHWA
has determined that this project will generate minimal air quality impacts for Clean Air Act criteria pollutants and
has not been linked with any special Mobile Source Air Toxic concerns. Consequently, this effort is exempt from
analysis for MSATSs.

Moreover, EPA regulations for vehicle engines and fuels will cause overall MSATs to decline significantly over the
next 20 years. Even after accounting for a 64 percent increase in VMT, FHWA predicts MSATs will decline in the
range of 57 to 87 percent, from 2000 to 2020, based on regulations now in effect, even with a projected 64
percent increase in VMT. This will both reduce the background level of MSATs as well as the possibility of even
minor MSAT emissions from this project. .

¢. Construction-related Particulate Matter

Demolition and construction activities can result in short-term increases in fugitive dust and equipment-related
particulate emissions in and around the project area. (Equipment-related particulate emissions are usually
insignificant when equipment is well maintained.) The potential air quality impacts will be short-term, occurring
only when demolition and construction work is in progress and local conditions are appropriate.

The potential for fugitive dust emissions typically is associated with building demolition, ground clearing, site
preparation, grading, stockpiling of materials, on-site movement of equipment, and transportation of materials.
The potential is greatest during dry periods, periods of intense construction activity, and during high wind .
conditions.

The Department's Standard Specifications for Road and Bridge Construction include provisions on dust control.
Under these provisions, dust and airborne dirt generated by construction activities will be controlled through dust
control procedures or a specific dust control plan, when warranted. The contractor and the Department will meet
to review the nature and extent of dust-generating activities and will cooperatively develop specific types of
control techniques appropriate to the specific situation. Techniques that may warrant consideration include
measures such as minimizing track-out of soil onto nearby publicly-traveled roads, reducing speed on unpaved
roads, covering haul vehicles, and applying chemical dust suppressants or water to exposed surfaces, particularly
those on which construction vehicles travel. With the application of appropriate measures to limit dust emissions
during construction, this project will not cause any significant, short-term particulate matter air quality impacts.

d. Project-level Hot Spot Analysis. Check One:
X This projectis in an attainment area and does not require a hot spot analysis.

[ This project does not meet the definition of a project of air quality concern as defined in 40 CFR 93.123(b)(1).
Due to
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it has been determined that the project will not cause or contribute to any new localized PM2.5 or PM10
violations or increase the frequency or severity of any PM2.5 or PM10 violations. USEPA has determined
that such projects meet the Clean Air Act's requirements without any further Hot-Spot analysis.

[ This project is in a non-attainment or maintenance area and is a project of air quality concern. Therefore, a
qualitative hot spot analysis is required. See Attachment

e. COSIM

Are through lanes or auxiliary turn lanes being added with this project?

[ Yes No

If yes, has a COSIM pre-screen analysis been completed?

O Yes [ONo

If yes, pre-screen analysis is attached as Attachment

If no, explain why an analysis has not been performed.

If yes, did the COSIM pre-screen analysis pass or fail? [] Pass O Fail

If the COSIM pre-screen analysis failed, a full COSIM analysis would be required.

13. Noise (BLRS Manual Section 20-6)

DX The referenced project meets the criteria for a Type Ill project established in 23 CFR Part 772. Therefore, the
proposed project requires no traffic noise analysis or abatement evaluation. Type Ill projects do not involve
added capacity, construction of new through lanes, changes in the horizontal or vertical alignment of the
roadway, or exposure of noise sensitive land uses to a new or existing highway noise source.

[C] Based on the traffic noise analysis and noise abatement evaluation conducted, highway traffic noise abatement
measures are likely to be implemented based on preliminary design. The noise barriers determined to meet the
feasible and reasonable criteria are identified on the attachment. If it subsequently develops during final design
that constraints not foreseen in the preliminary design or public input substantially change, the abatement
measures may need to be modified or removed from the project plans. A final decision of the installation of the
abatement measure(s) will be made upon completion of the project’s final design and the public involvement
process.

If this project involves a new alignment, additional lanes, or involves a significant alignment change, attach a
traffic noise analysis.

14. Work Zone Transportation Management Plans
Does the project intersect or follow a state route?
O Yes X No
Is the state or local route considered a significant route?
[JYes [ONo X Not Applicable

If yes, describe how the Work Zone Transportation Management Plan is being implemented.
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15. Complete Streets (BLRS Manual Chapter 10)

Does the project include the addition of a travel, turning, or bi-directional turn lane on a state highway?
[1Yes X No

If yes, describe how the Complete Streets Law requiring accommodating bicyclists on a state route apply.

16. Maintenance of Traffic (BLRS Manual Section 22-2.11(b)(9))

Discuss how vehicle traffic and pedestrians will be-accommodated during construction, including the impacts of any
road and/or sidewalk closure. If the road will be closed, include information concerning location of alternate routes,
their ability to handle the additional traffic (street width, number of traffic lanes, structural adequacy, etc.), and the
amount of adverse travel. When a marked detour route will be provided, include coordination with appropriate
agencies, a description of the adverse travel, and include a map showing the alternate routes or marked detour in
the report.

Green Bay Road will be open to local traffic in order to serve the adjacent properties along the route of the proposed
improvement. The thru-traffic that uses this route will be handled by providing a signed detour route along St. Johns
Avenue a few blocks to the east, that runs parallel to Green Bay Road designated as an arterial/ collector route.
Signs will be posted well advance of the construction commencement informing the motoring public of the impending
road work enabling them to plan ahead should they wish to seek alternative routes or transportation methods. It is
thought that some motorists will create their own detour routes, particularly those coming from the west by using
Skokie Valley Road. The main designated and signed detour route will take the southbound thru-traffic east along
Central Avenue to St. Johns Avenue then south to Roger Williams Avenue where it will then take them back to the
west to Green Bay Road. The reverse detour route would be signed accordingly for the northbound thru-traffic. Signs
along the busier roads such as Laurel Avenue and Roger Williams Avenue would be placed for the motoring public
wishing to use Green Bay Road informing them of the detour well in advance such that they would be directed
accordingly before coming to Green Bay Road. Signs would be erected at the various subdivision serving side street
intersections informing motorists that the road is closed by using Type Ill barricades along with signs stating "Closed
to Local Traffic Only" use. The busier roads intersecting Green Bay Road, such as Bob-O-Link Road, Lincoln
Avenue and Deerfield Road will be signed directing motorists to the appropriate detour route. Eastbound Deerfield
Road traffic atits split at Central Avenue would be directed to the north along Central Avenue then east to either
northbound Green Bay Road (north of the project limits) or continuing to the east to the southbound Green Bay Road
detour along St. Johns Avenue. The same routing would be the case for traffic along Laurel Avenue whether they
are eastbound or westbound, as local traffic only signs would be erected at both the Deerfield Road and Laurel
Avenue intersections. Advance information signs will be installed on Central Avenue before the roadway split at
Central Avene and Deerfield Road such that motorists entering the subdivision streets fed by McDaniel Avenue west
of Green Bay Road are aware that Green Bay Road is open to local traffic only. All sidewalks will remain open during
construction, unless it becomes necessary to close them, using Highway Standard 701801, using barricades and
appropriate detour route signs directing the pedestrian traffic accordingly. Green Bay Road would always be open in
one direction during construction and accessible to emergency vehicles, i.e. police, fire and public works, as well as
the utility companies such as the gas or electric companies, etc. by using flaggers or other traffic control means and
devices whenever it becomes necessary to direct traffic around any construction activities. Al traffic control that
would be required would comply with the current requirements and various appropriate Highway Standards of the
lllinois Department of Transportation as well as the MUTCD. Two (2) directions of traffic would always be maintained
where a four (4) lane section currently exists. However, in the section where only two (2) lanes of traffic exist, the
northbound lane of traffic would be used for northbound traffic when construction is taking place in the southbound
lane with a signed detour route for the southbound traffic.Once the new southbound roadway pavement is open to
vehicles the opposite would be true, that is, the southbound traffic would use the new pavement and the northbound
traffic would be detoured.Any temporary Hot Mix Asphalt (HMA) pavement patching within the construction zone
could be provided, if necessary. The detour routes being considered at this time will be able to accommodate the
additional traffic imposed upon them as they are wide enough with proven structural integrity. Measures for
temporary closures, i.e. driveways, concrete walks through driveways, curbs and the like will be addressed during
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the preparation of the final construction plan documents. The Work Zone Transportation Management Plan during
construction is identified in the Maintenance of Traffic Plan.
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17. Public Involvement (BLRS Manual Chapter 21)

a. Summarize public informational meetings, formal public hearings, property owner signoffs, council or board
meetings, media coverage, and personal contact with public. include copies of newspaper advertisements,
letter to property owners, public comments, and documents showing all public comments have been

addressed.

City of Highland Park Council meetings, which are televised, discussing the project were held on August 3,
2015, August 24, 2015, October 26, 2015 and October 24, 2016, during which time no one, at the time, or any
time subsequent to the meetings stepped forward expressing comments either in favor of the project or

against it.

b. Has any opposition been expressed toward the improvement?
[ Yes X No

If yes, briefly discuss the type and extent of opposition.

If yes, discuss how the opposition has been addressed with the property owners?

18. Coordination: LA-IDOT-FHWA (BLRS Manual Section 22-1.02)

Has there been any coordination meetings for this project? ] Yes  [[INo

If yes, list the date(s) of the coordination meeting(s) below and attach coordination meeting minutes in the report.

19. Other Coordination

Attach results.

20. Summary of Commitments
Coordination meetings between FHWA, IDOT and the City of Highland Park on 8/27/15 and 9/15/15.
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Summary of Attachments (when required):

1, Location Map and Functional Classification Map

2, Existing and Proposed Typical Sections

3. Structure Master Report

4, Bridge Condition Report Approval Cover Letter

5, Preliminary Bridge Design and Hydraulic Report Approval Cover Letter

6. Railroad Crossing Drawing

7. Plan and Profile Sheet (for Rural Projects with additional ROW, Urban Projects, bike trail/or sidewalk prOJects,
and Bridge Projects )

8. Intersection Design Studies

9. Spot Map and/or Collision Diagram

10. Solil Conservation Service and lllinois Department of Agriculture Coordination

11. “404”" Permit correspondence

12. Envirénmental Clearances and Correspondence

13. Property Owner Signoffs and/or Correspondence with Property Owners Regarding Public Comments

14. Public Information Meeting Newspaper Advertisement and a Copy of Property Owner Letter”

15. Bimonthly Coordination Meeting Minutes
16. BLR 22120 Design Variance Form
17. Detour or Alternate Route Map

18. Other Coordination
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GREEN BAY ROAD
CENTRAL AVENUE TO EDGEWOOD ROAD
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Vehicle Turning Maneuvers Narrative

Central Avenue — WB40 vehicle accommodated

Laurel Avenue — WB40 vehicle accommodated

Deerfield Road — WB40 vehicle accommodated

Walnut Street — WB40 vehicle accommodated

Kimball Road = SU30 vehicle accommodated — small residential side street
Bob-O-Link Road — WB40 vehicle accommodated

Oakwood Avenue — WB40 vehicle accommodated except for no right turn from southbound Oakwood
onto Green Bay Road which accommodates an SU30 vehicle.

Lincoln Avenue - SU30 vehicle accommodated — small residential side street
Daneth Court — SU30 vehicle accommodated — small residential side street
Croftridge Lane — SU30 vehicle accommodated — small residential side street
Glencoe Avenue — SU30 vehicle accommodated — small residential side street
Great Elm Lane - SU30 vehicle accommodated ~ small residential side street
DeTamble Avenue — SU30 vehicle accommodated — small residential side street
Saxony Road —SU30 veHicIe accommodated - small residential éide street
Ridgewood Drive — SU30 vehicle accommodated ~ small residential side street
Thackeray Drive — SU30 vehicle accommodated — small residential side street
Broadview Avenue — SU30 vehicle accommodated - small residential side street

Edgewood Road — WB40 vehicle accommodated




Lk

(0]-405 LR
avod Avd NI3HO

A PR

S

o
] F
s

<),

CENTRAL AVENUE

Eal] |

i

i
= .l‘!]
Py

N
NN

18

\\

AN

osef
v
NN
NN

N
NN N
ing” MOUINROZ INLSI

NN N
NN

3!

X—. A

N
N\
AN

.

L =

JNNIAY TVHLINTD ¥ AvO¥ Avd NIFHO
SHIANIANVIN ONINGNL FTOIHIA

@ ouanoo Ssia_ N N\ N\
SSANAN NN
N
N

.)--f< AN N NN
N . onging "ok
NN N

l lﬁtlf




I
|
i
]

gagif
v

mol

SRS R

J27it ]

»

NN

NN

Cﬂ\lﬂﬁ VIYINNGO ONLLSI

N

JANIAY 1FHNV1 8 AvOd Avd NITAHO
SHIAANINVIAN ONINYNL FTOIHIA




\
VEHICLE TURNING MANEUVERS

\
GREEN BAY ROAD, WALNUT STREET &
DEERFIELD ROAD

P
o

1\

s

v
p’

% — |
] I

e == ==
—_— =
—_— === =
\\\u‘\

o 2

A
f1590




avod AVE N3THO

/

s

A

evid

A

tevif

A

g N3ITHO
JIOIH3A

AN 2 AVOod A
ONINHN

avoM TV
SHIANIANYIN




OAKWOOD AVENUE

VEHICLE TURNING MANEUVERS
ommmzw><m0>b.mowhv:zxno»ww
~
~

Wit
v

7z

. D I




|
VEHICLE TURNING MANEUVERS
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VEHICLE TURNING MANEUVERS

GREEN|BAY ROAD, RIDGEWO D DRIVE &
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233 South Wacker Drive
Suite 800
Chicago, llinois 60606

Chicago Metropolitan O
. A 40
Agency for Planning eremap o go

November 7, 2016

Hon Nancy R. Rotering
Mayor

City of Highland Park
1707 St Johns Avenue
Highland Park, IL 60035

Subject: Clavey Road from US 41 NB Ramp and Green Bay Road
City of Highland Park

Dear Mayor Rotering:

In response to a request made on your behalf and dated October 24, 2016, we have
developed year 2040 average daily traffic (ADT) projections for the subject location.

ROAD SEGMENT Current ADT 2040 ADT
Green Bay Road north of Clavey Road 12,300 17,000
Green Bay Road south of Clavey Road 8,100 10,500
Clavey Road west of Green Bay Road 7,400 9,500
Clavey Road east of Green Bay Road 1,400 1,600
JS-41 NB On/Off-Ramp 7,300 8,000
Clavey Road west of US-41 NB Ramp 12,800 - 15,000
Clavey Road east of US-41 NB Ramp 8,600 11,000

Traffic projections are developed using existing ADT data provided in the request letter
and the results from the October 2016 CMAP Travel Demand Analysis. The regional
travel model uses CMAP 2040 socioeconemic projections and assumes the
implementation of the GO TO 2040 Comprehensive Regional Plan for the Northeastern
{llinois area.

If you have any questions, please call me at (312) 386-8806.

Sincerely,

Jose Rodriguez, PTP, AICP

Senior Planner, Research & Analysis

c¢” Hus (Robinson Engineerng)
file:/1SAA dminGrougs\Researsh AnalysisiSmall Area TrafficForzcasts _CY1&Highland% 20Pak\a 4 1-184a-41-18 doex
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Green Bay Road / Central Avenue

Green Bay Road Existing Levels of Service”

. Weekday AM Peak
- Delay {siveh)

Kimley»Horn

L Weekday PM Peak B

Delay (sheh) | . LOS

Southbound
Eastbound
Westhound
Intersection
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oloioimio

Green Bay Road / Laurel Avenue

Nortfibound
‘Southbound
_ Easthound
Westbound
Intersection

o OO0 imim aioio mix

w0 o> m

Green Bay Road / Deerfield Road

Northbound
Southbound
Eastbound
Westhound
Intersection

e R e I v

w OO >

Green BayRoad / Bob-O-Link Road / Qakwood Avenue

Northbound
Southbound
Eastbound
Westbound
Intersection

Simm OO

m omim oM

Green BayRoad/ Edgewood Road

Northbound
Southbound
_Eastbound
Westhound
Intersection
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Green Bay Road / Rager Williams Avenue

Northbound .
Southbound
Eastbound
Westbound
Intersection

)
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% - Signalized intersections along Green Bay Road from Central Avenue to Roger Willlams Avenue

Graan Bay Road Phase | Study - Highiand Park, linois

November 2013




Kimley»Horn

AM PEAK HOUR HCS WORKSHEETS

Gesan Bay Road Phase | Study ~ Hightand Park. lliinois
Movamber 2015



HCS 2010 Signalized Intersection Input Data

General Information Intersection Information
Agency Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date |Nov 23,2016 1 Area Type Other
Jurisdiction City of Highland Park Time Period JAM Peak Hour PHF 0.85
Intersection Green Bay Road / Central /| Analysis Year 2016 Analysis Period |1>8:00
File Name Ex_AM_Green Bay Rd & Central Av.xus
Project Description Green Bay Road Phase | Study

Demand Information - ° N - EB .o owB 1 NB o8B __
Approach Movement i L T R § L T R {1 L T R ¥ L'} T R \
Demand (vern .~} 195 s T 50 1775 1115 | 30 | 9 | 265 | 15 §:25] 280 225 -

Cycle, s { 90.0 |Reference Phase 2 -
Offset, s, 4 0 {Reference Point - Begin’ Groan 130 79 ) '
Uncoordinated] No |Simult. Gap E'W | On JVellow[3.0 100 145 130 0.0
Force Mode | Fixed | Simult, Gap N/S | On _jRed _11.0 (60 115 |10 100

Signal Information G| Eq T,
S

Traffic Information o EB .} .. . WB . ] v
Approach Movement , L T R L T R L T R L T | R
Demand (B, venh oo 1% 265 | 50 4. 15 | 115 | 30§ 95| 265 15 § 25 | 280 | 225
Initial Queue (Q»), veh/h 0 0 0 0 0 ot o 0 0 0 0 0
Base Saturation Flow Rate (s)/vefilh ~177900 | 2000 | 1900 §1900 | 19004 1900, 1900 | 1900 | 1900 § 1900 | 2000 | 1900
Parking (Nm), man/h : None None None None
Heavy VeRicles (Pav), % & - S ' 4 24 2 1.8 {4 4. |- A
Ped / Bike / RTOR, /h 1071 0
Buses (No), buses/h - & . o X0 10"
Arrival Type (AT) 3 3 3§ 3 3

Upstream Filtering (1) . e 00 | 1,00 11.00.414.00 11.00 4 1,00 700 ] 1,00 1,00:4:4.00 1 1.00 | 4
Lane Width (W), ft 17100 | 100 | 10.0 1 100 { 10.0 10.0 { 11.0 10.0 | 100 | 1.0
TomBay Length A - §1004 0 | 10074 5010 |. 4804 0 [ i 501 0 150
Grade (Pg), % ' 0 0 0 0
Speed lelt ml/h i ~ 4730 30 | 304 25 | 25 | 25 73077307 30 § 30 { 30 | 30

ointw
o
o
oo s
o
ofw i
o

o
o
(=)
o

Phase lnformahon - ' " EBL | EBT § WBL
Maximum Green (Gmax) of Phase Spht s 10.0 35.0 10.0

Yellow Change Interval (V). s . 4 3.0 - T4 080 A5
Red Clearance Interval (Rc) 1.0 1.0

"NBL | NBT § SBL | SBT
35.0 10.0 35.0

2.0
© 2.0

30 .
Tor 4 of | of 4 of | M. ] 0 _
1 Yes Yes Yes Yes Yes Yes Yes
55 T Y ’ T e
16.0 0.0 21.0 0.0

Passage (PT) S
RecallMode ~~
Dual Entry
Walk'(Walk),: 8, o
Pedestrian Clearance Tlme (PC)

Multimodal Information . . - ‘ EB . - | WB .
Speed / Rest |nWalk/Corner Radlus 0 | No 25 § 0O No 25§ 0

valk Width / Length, ft """ 80 ] 121 0 496.] 127 0 9.04]
Street Width / Island / Curb 0 0 No 0 0 No 0
Widih Outside / Blke Lane / Shoulder, ft T3 507 206 {42 | 50 | 204 12 |8 )
Pedestrian Signal / Occupied Parking ! No | 050 | No {050 No

043 Ynivasity of Florids Al Righis Fas arvad. IO IEN Aty
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HCS 2010 Signalized { Intersection Results Summary w
General Information Intersection Information PRI
Agency Kimley-Horn Duration, h 025
Analyst RKF Analysis Date [Nov 23, 2016 Area Type Other
Jurisdiction City of Highland Park Time Period |AM Peak Hour PHF 0.956
Intersection Green Bay Road / Central/ Analysis Year |2016 Analysis Period }1> 8:00
File Name Ex_AM_Green Bay Rd & Central Av.xus
Project Description Green Bay Road Phase | Study
Demand lhf_p'rmation,,';_ . EB, oWB NB SB - .
Approach Movement L T R L T R L T L T R J
Demand (v), veh/h 195 | 265 { 50 15 1 115 1 30 § 95 1 266 15 § 25 | 280 925
Signal Information I §
Cycle, s 90.0 | Reference Phase | 2 = ,“7 ” Tf‘
Giest | 0 | Reference Point | Bedin ooy 5 1‘9‘ L
Uncoordlnated No lsimult. Gap EW | On {¥elow[30 100 145
Forcs Mode | Fixed | Simult. Gap N/S On JRed {10 00 {15
Timer Results EBL EBT NBL NBT SBL SBT
ASS|gned Phase 7 4 {1 65 2 1 6
14 .30, 7 [ 40§t 180
Phaieﬂratlon s 10.0 26.6 8.9 494 7.0 475
nge Peri 40 |. 60 20 | 80 40 1. .60
MaxAIlow Headway (MAH) S 41 6.1 4.1 0.0 4.1 0.0
Quéiie Clearancé Time (gs), S 8.0 13.8 47 27
Green Extension Tlme (%), s 0.0 36 . { 02 0.0 0.0 0.0
Phase Call Probch - "0 | 00 4100|100 § 100 oo o
Max Out Probability 1.00 0.09 1.00 0.06 0.00 0.00 -
Movement Group Results . EB 4. wB. NB. SB. .
Approach Movement L T R L T R L T R L T R
Assigned Movement - 7174 | 14 4.3:{.8:-118 =12 1 12 4. 1. 6 418
Adjusted Flow Rate (v v), veh/h 205 | 279 | 83 16 | 153 100 | 148 | 147 26 | 285 | 237
Adjusted Saturation Flow Rate (s), veh/h/in_ 1757 11923 1430 § 1774 1772 4740 | 1827 | 1790 § 1740, 1796 1514
| Queue Service Time (gs), § 60 11181 26 106 | 68 2.7 31 32 | 9.0
Cyole Queue Clearance Time (go). S {%0 | 116 ] 26 1 06 | 68 127 3407 | 3271 90
Green Ratio (g/C) {027 023]0234023]|020 052 048 1 0.49 | 0.46 | 046
Capacity (c), veh/h,.. {542 | 441 {528 {223 | 347 | . 4 82l | 862 | 1656 | 698
Volume-to -Capacity Ratio 09) 1059710.632]0.16040.0710.439 0,160 0168101704 0.045 | 0.178 | 0.339
abis Capacity (ca), veh/h 344 | 684 | 508°] 282 | Ty 7866 | 8801 862, 1656 | 698
Back of Queue(Q) veh/ln (95th percentlle) 26 | 97 { 1.7 105 1.8 | 2.1 22 .
Quieue ; 566|000 [646 {025 {000 | 4093 0.00 | 0,00 4 025 170,00 .4
Unlform Delay (d1) s/veh 295 | 313 {277 § 276|318 11.31 88 117 | 100 { 165
Inéremerital Delay- (d2), slveh _ 28 | 32.4:0 - 0.4
lnltlal Queue Delay (da) s/veh 0.0
Delay s 323
Level of Servlce (LOS) C
Approach Delay, s/veh /LOS . 4 330
Intersection Delay, siveh/ LOS
Multimodal Results , EB
Pedestrian LOS Score /LOS 2.8
Bicycle TOS Score / LOS B 14




HCS 2010 Signalized Intersection Intermediate Values

General Information 1 Intersection Information
Agency Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date |Nov 23, 2016 Area Type Other
Jurisdiction City of Highland Park Time Period ]AM Peak Hour | PHF 095
Intersection Green Bay Road / Central /| Analysis Year |2016 Analysls Period 1> 8:00
File Name Ex_AM_Green Bay Rd & Central Av.xus
Project Description Green Bay Road Phase | Study

Demand Information , T EB ‘_:'we,,; ‘ NB. . © 0SB .
Approach Movement L T R § L T R L T R L T R
De"r'na'nd (W.vehh 1195 | 265°| 50 § 15 | 115 | 30 ‘4 95 | 26515 J 25 | 280 | 225

Slgnal Info;hetlon & ) ) S ; e 4 J, 1
C_)yele,_s _ 90.Q Reference Phase 2» " rﬂ(j ‘T{'En ¥ ‘:_.:;
Offsel,s 1. | .10 |Reference Point | Begin Green 3.0l 1.9 41.15 3.0 T‘%’b"‘“ 7?"6
Uncoordinated| No | Simult. GapE/'W | On |[Vellow!3.0 100 145 130 (00 145
Force Mode “ | F Simult. Gap'N/S {On

SaturationFlow/Defay @ - © -t | T | R LT I R LT T4 R AL T4 R
Lane Width Adjustment Factor (fw) 1,000 1.000 | 1.0001.000 | 1.000 | 1.000 § 1.000 | 1.000 | 1.000 § 1.000 | 1.000 { 1.000
Heavy Vehicle Adjustment Fagtor (fiv) {0.971/0.962]0.8930.98010.971 {1,000 { 0.962 | 0.962 | 1.000 § 0.962 { 0.943 | 0.943
| Approach Grade Adjustment Factor (fg) 1,000 1.000{1.000 } 1.000 | 1.000 | 1.000 § 1.000 | 1.000 | 1.000 { 1.000 | 1.000 | 1.000
Parking Activity Adjustment Factor (f,) {1.000] 1,000 1.000§1.000| 1.000 { 1.000 § 1.000 { 1.000 { 1,000 § 1,000 } 1.000 | 1,000
Bus Blockage Adjustment Factor (fos) 1,000 1,000 {1.000§1.000{ 1.000 | 1.000 ] 1.000 | 1.000 | 1.000 { 1.000 | 1.000 | 1.000
Area Type Adjustment Factor (f:) . {1.000{1.000 1,000 1.000] 1.000 | 1.000 § 1.000 | 1.000 { 1,000 { 1,000 { 1.000 { 1.000 |
Lane Utilization Adjustment Factor (f.u) 11.000 1.000{1.000 § 1.000 | 1.000 | 1.000 { 1.000 | 1.000 | 1.000 § 1.000 | 0.952 | 1.000
Work Zone Adjustment Factor (fwz) 11.000]1.000{1.000§1.000{ 1.000 { 1.000 § 1.000 | 1.000 | 1.000 § 1.000 | 1.000 } 1.000
Left-Turn Adjustment Factor (f7) 10.952{0.000] = §0.9521 0.000 1095210000 - §0952]0000] "
Right-Turn Adjustment Factor (fa7) ‘ 0.000 | 1 0.961 0.980 0.000
Left-Turn Pedestrian Adjustment Factor (fips) 0.9911 ~ "1 - §0997} “Joo9sy T | .o y0994t )
Right-Turn Ped-Bike Adjustment Factor (frpb) | 0.995 | 0.985 0.991 ; 0.997
Movament Saturation Flow Rate (), veh/h - § 1757 {19231 - §1774| 1405 | . 4740 [ 3424 | — {1740 18592 |
Proportion of Vehicles Arriving on Green (P) 100710231023 §003] 0201020 ] 005 064 | 048 § 003 | 061 | 0.46
Incremental Delay Factor (k) = -~ {0187 0.237023 011023 "7 011{ 050 ] 060 §°0.411 0501 050

Signal Timing /MovementGroups {1 EBL | EBT/R § WsL | WBTR 4 NBL :{ -NBT/R | SBL SBTIR
Lost Time (&) 1 40 6.0 4,0 6.0 | 4.0 6.0
SrgenRatio (9/C) T - 027 1 023 4023 . 020 § 052 | 048--4.-049 1 046 -
Permltted Saturation Flow Rate (sp), veh/h/ln 1218 0 1096 0 { 1059 0 1059 0
Shared Saturation Flow Rate (ssn), veh/h/in - -~ = * 7 o =~ R R R o e _
Permltted Effeotlve Green Tlme (gp) 18.6 0.0 17.6 0.0 415 0.0 415 0.0
Clu . U708 T oo {69 fT 00 383 | 00 4 383 1 00
5.6 0.2 0.3
2 00 4700 400 4 00 f° 00 | 00

00

Queue Serwce Tlme Before Blockage (gr), s
Protected Right Sattration Flow (ss), veh/n/in] - "1 -0 "3 - | 1 S R )
Protected Right Effective Green Time (gr), s | 0.0 0.0
Multimodal . -~ : 1 B | ws. - f ~NB . SB
Pedestrian Fw/ Fv 2.107 0.00 2.224 000 § 1557 000 § 1710 0.00
Pedestrian Fs / Fuelay 77 0000 04324 0000 .| 0135 § 0000 { 0400 . F 0.000 { 0103
Pedestrian Mcorner [ Mow E
Bicyclg co/ do
Bicycle Fwl Fv

26.72 { 392,12 29.08 {° 963.43 12.09 -} 922,10 13,07
0.89 -3.64 0.28 -3.64 0.33 -3.64 0.46

sl Florids, AR




--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the

Queue Storage Ratio exceeds 1.0.

--- Comments ---

Copyright © 2018 Univarsity of Florida, All Rights Resarved. HGS 2010™ Sirasts Yersion 6.65 Ganarated: 11/29/2015 2:55:52 PM




General Information

Intersection Information

Agency Kimley-Horn

Duration, h 0.25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type Other

Jurisdiction City of Highland Park

Time Period

AM Peak Hour

PHF 0.95

intersection

Green Bay Road / Laurél A

Analysis Year 2016

Analysis Period |1> 8:00

File Name

Ex_AM_Green Bay Rd & Laurel Av.xus

Project Description

Demand Information . - .

Green Bay Road Phase | Study

EB

. WB

SB.

Approach Movement

T 17T TR

'Demand (v), veh/h

Signal Information

{740 [ 170} 5

Cycle, s { 90.0 Reference Phase 2

Offest s | 0_ | Referents Point -

Bagn |

Uncoordinated| No | Simult. Gap E/W On

Force Mode | Fixed | Simult. Gap N/S “{ On

s R e

Traffic Information

790 | 4574 10

20

245"

25

Approach Movement

nd (v), vehin -

Initial Queue (Qb), veh/h :

B
o
-
~
ol |
ool

Base Saturation Flow Rate (so), veh/h

—
©
(=1
O
-
(e}
O
(e]

1900,

1900

14900 § 1900

11900,

1900

1900

Parking (Nm), man/h

Heavy Vehicles (Pav), %

Ped / Bike / RTOR, /n

‘Buses (Ns), buses/h -

oinir
o

Arnval Type (AT)

V)

‘oiwjoio
wlo
Slwjoloiw

olwiois

041

‘omoom'

0§ 100 1.00

Slwioio] ..

700

siwlojo

Lane Wldth (W) ft

11.0

11.0 § 10.0

10.0

Turn Bay Length, ft__

0 | 100 !

450

Grade (Pg), %

'spééd'_umit'. milh -
o
Phase |nformat|on :

95 1725°] 25

EBL :]: EBT.

7'25” .

WBL *

261 25 §730.1 30

WBT §. NBL

30

{_SBL

~30

SBT

Maxrmum Green (Gmax) or Phase Spht S

46.0

46.0 12.0

I 120

32.0

nge Interval (Y) S

45

1.6

1.5

Minimum Green ( G,

|10

15

Start-Up Lost Time (/f), s '

2.0

20

2.0

2.0

_Extensron of Effective Green (8); §

T20

.20

3.0

3.0

5.0

7.0

Passage (PT), s
Regal Mode -

_Off .

ATor

off 4!

Dual Entry

Yes 7 Yes » k

Yes

Yes 7 Yes

Yes

Walk (Walk), s

20 5

.00,

7.0

00 | ]

Pedestrran Clearance Tme (PC) s

e (577
3y Ead TS

Multrmodal |nformat|on

0.0 12.0

0.0

12.0 0.0

. NB_

120

85th % Speed / Rest in Walk / Corner Radrus

No

25

Walkway / Crosswalk Width / Length, ft

RPN

Street Width / Island / Curb

No

Width Outsrde / Bike Lane / Shoulder ft

12 1 50 { 2.0 |

2.0

No | 0.50

No

| 050

(—\-) !I

§ Flocda, Al Fighis Raservad,

HOH 2610

0.50

_No__ L._M._w ~




General Information

Intersection Information

Agency Kimley-Horn

Duration, h

0.26

Analyst RKF

Analysis Date

Nov 23; 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

AM Peak Hour

PHF

0.95

Intersection

Green Bay Road / Laurel A

Analysis Yeaf

2016

Analysis Period

1> 8:00

File Name

Ex_AM_Green Bay Rd & Laurel Av.xus

Project Description

Demand Information,

Green Bay Road Phase | Study

B_ .

Approach Movement

L T

Demand (v), veh/h o

Signal Information

| 90.0 [Reference Phas;e-
{70 |Reference Paint

No |Simult. Gap EIW

40 1 170 {1

Force Mode - | Fixed | Simult, Gap N/S’

e

Timer Results & .

EBL .

EBT .|

20 1745 1 2456 | 25

NBL NeT | .sBL | S8BT

Assigned Phase

4

Case Nurmiber "

7.0

44} 40 T4 |40

223

22.3

6.0 61,7

6.0 61.7

Phase Duration, s
Change Period, (Y*Rc), S "

6.0

6.0

3.0 30 |60

Max Allow Headway (MAH), s

0.0

0.0

0.0 0.0 0.0

Queue Clearance Time (gs), 8

0.0

0.0

0.0 0.0 0.0

Green Extension Time (go), 8

0.0

0.0

0.0 0.0 0.0

Phass Call Probability _

0.00

0,00

0.00 000 {..000

Max Out Probability

A3

M_o_v_gfnen"t ,G,réup Revsuks‘

0.00

0.00

0.00 0.00 0.00

Approach Movement

Assigned Movement _

XD

Adjusted Flow Rate (v), vehih

—

)
jolajr

o)

Rdjusted Saturation Flow Rate (s). vehinlin

Queue Service Time (gs). S

0.0

0.0 0.0

Cyclé Queue Clearance Time (ge).

00

T
2
0

0 -0 o § 01 0710
0.0
0.0

0.0 | 00 00

048

0.62 0.62

0.66 062

Ratio (g/C)
ity (c), veh/h

—

273"

107 {703 | 1089 | 1084

‘leume-t _Capacity Rato (X)

0067101320434

306 10.174

Available Ve -

-50.,; L0 S0

e Queus (Q), vehiln (96th percentile)

0.0

09 | 23 | 25

Queue Storage Ratio (RQ) (95th percentile)

0.00 |

500, :0.27,1.0.00 | 0,00

Uniform Delay (d1), s/veh

31.2 ]

7.3 57 { 3.1 38

incramental Delay (d2), siven

R MR EERICER

Initial Queue Delay (da), s/iveh

0.0

0.0 00 | 00 1 00

Eontrol Delay (), siveh .

1700

122 157 § 124 { 108 1.6°

Level of Service (LOS)

Abproach Delay, slveh [LOS

e . B |

Intersection Delay, siveh/LOS

Multimodal Results

LG

C

' B 53 | B |

Pedestrian LOS Score /LOS
0S Score / LOS v

6 | A |

1NS01E 1112008 AN




HCS 2010 Signalized Intersection Intermediate Values

General Information

Intersection information

Agency Kimley-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

AM Peak Hour PHF

0.95

intersection Green Bay Road / Laurel A

Analysis Year

2016

1> 8:00

Fite Name Ex_AM_Green Bay Rd & Laure!l Av.xus

Analysis Period

Project Desiption

Demand Information

Green Bay Road Phase | Study

RS

H LN e

o'\

Approach Movement

Demand (v), veh/h

i

Signal Information

Cycle,s 90.0 | Reference Phase"

0 | Reference. Pdir‘if"" ‘

5 § 15 | 90

Uncoordmated No | Simult. Gap E/W

Simuit. Gap NS

1 I

320 { 20

45 | 245

Satiration Flow [Delay -

Lane Width Adjustment Factor (fv)

10.000

170,000 | 0,000 | 0.000

0.000

"0.000

6,000 | 0.000

0,000

Heavy Vehicle Adjustrient Fagtor (fiv)

10,000 |

)§0.0001 0,000 | 0.000

1.0.000

0.000.

0.000 ] 0.000 §-0.000

Approach Grade Adjustment Factor (fg)

10.0000

0.000] 0.000 | 0.000

0.000

0.000

0.000 { 0.000 } 0.000

Parking Activity Adjustmént Factor (fo)

000.000 |

0.000 | 0.000 { 0.000 !

0.000

0.000.

0,000, { 0.000 | 0000

Bus Blockage Adjustment Factor (fo)

0.000

0.000} 0.000 { 0.000 !

0.000

0.000

0.000 | 0.000 { 0.000

Area Type Adjustment Factor (fa)

0 10.000

J010.000 0.000'{ 0.000

0 1.0.000

0,000

0,000 } 0,000 | 0.000

Lane Utilization Adjustment Factor (f.v)

10.000

0.0001 0.000 { 0.000

0.000

0.000 |

0.000 { 0.000 } 0.000

Work Zone Adjustment Factor (fwz)

1.000

1,000 { 1.000

1.000

Left-Turn Adjustment Factor (fir)

~[0.600

0000

110,000

1,000

1,000 { 1.000 | 1.000
G X Y

Right-Turn Adjustment Factor (fr7)

0.000

0.000

0.000

Left-Turn Pedestrian Adjustment Factor (fLpo) |

10.000

0.000

0.000

0.0001 0,000 | 0.000

71 0,000 | 0.000.

0,000 ].0.000 | 0.000

0.000

nght Turn Ped-Bike Adjustment Factor (frpb) |
Aover ation Flow Rate (s), vehlh

0.000

0.000;

0.000 | 0.000 { 0.000

0 000 0.000

0.000 { 0.000 | 0.000

0.00

0.00

0.00

0.00 1000

0.00

0.00

“0.00 | 000

0.00

Propomon of Vehicles Arriving on Green (P) :
Incremental Delay Factor (k) : ’

T

Si.gn,al Timing / Movement,Groups ,

i, EBL

0.00°

0.00

EBTIR

0.00

0,007} 0.00 0.

“WBTR

70.00°

0.00

| NBTR

0,00 | 000 |0.00°

SBTIR

0.0

0.0

Lost Time (tL)

0.18

Permltted Saturatlon Flow Rate (sp), veh/h/ln

Shared S 1 Flow Rate (ssh), veh/i/in .

Permitted Effectlve Green Tlme (gn), s

0.0

Permitted Service Time (g4), §

00 -4

Permrtted Queue Service Ttme (gps)

0.0

Blockagé. (o), 5 .

0.0

Queue Serwce Time Before Blockage (gis), s

00 |

Uration Flow (s), veh/h/n]-. =~

Protected Right Effective Green Time (gR) S |

0.0

O'O., .

Multimodal

2107

~0.00

2,107

1.657

0.0

1557

Pedestrian Fw/ Fv
Pedestrian Fs/ Faelsy

,.0.000 -

0,143

0.000 -

0.000

0,105

Pedestrian Mcorner | Mow

0.00

0.00

Bioycleco/do

T0.00

0.00

. 0.00;

- 0.00 -

0,00

Bicycle Fu ! Fv

-3.64

037

-3.64

-3.64

0.30

-3.64

5 snas {iaioaenity nf Flacdcls A
Conyvinnta 2058 npbarsity of Flodda A

AR

L hE
PEEA ALY A
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General Information Intersection Information
Agency - Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date |Nov 23,2016 Area Type Other
Jurisdiction City of Highland Park Time Perlod  |AM Peak Hour PHF 0.95
intersection Green Bay Road / Deerfielt Analysls Year {2016 Analysis Period 11> 8.00
File Name Ex_AM_Green Bay Rd & Deerfield Rd.xus

Project Description Green Bay Road Phase | Study

pemand_lnfgrmaj:i_o‘nm_ VV ) _ v ‘ N .. EB WB . ., .NB. SB

Approach Movement i L T R L T R L T 1 R
Demand (), veh/h -~ = . 517920 { 50 { 15 | 60 '} 30 50 1 300 25 { 20 12401 5

Signal fnformation L L
Cycle, s { 566.2 Reference Phase 2
Ofisét.s .. | 0 |Reference Point | Begin
Uncoordinated] Yes Simult. Gap E/W On

Force Moda | Fixed | Simult. Gap N/S_ “on |

Pk B

Traffic Information
Approach Movement
Demand (), veh/h
Initial Queue (Qs), veh/h !
Base Saturation Flow Rate (so), veh/n . “"{71900 { 1900 | 1900 § 1900 } 1900 7500 1 1900 | 1900 | 1900 49001 1900 | 1900
Parking (Nm), man/h ; None None | None None
Heavy Vehicles (PHv); % ° _ , T7 1741 . 1.6 4 4715 |6
Ped / Bike / RTOR, /h { 1 0 ;

| Buses (No), buses/h - 0 0
| Arrival Type (AT) 3 3
Upstream Filtering (/) ' 471.0011.00 | 1. 001100110011
Lane Width (W), ft 11.0 1mo0| 11001100
Tum Bay Length, ft .~ 17771 o4 To | gMms) 0
i Grade (Pg), % i 0 0 0
Speed Limit, mi/h R 5o 155 1795 § 25 | 25 | 25 § 30 30 | 30 { 30 | 30-{ 30

Sinvio
o

<o:w:OO
l=3 K2 13 22
= (o)
oiwioio
o
()
.b_oa;:;o

o100 | 400 | 1
10.0 | 10.0
15 | 0

w
w
olwjoiod
w
w

Phase Infgrmation e ) EBL EBT { WBL NBT § SBL . LSBT
Maximum Green (Gmax) of Phase Spht S ] 24.0 39.0 8.0 39.0
oW ORANG BN (V) S, i Tl a5 75 0. 30,5 .45
? Red Clearance Interval { Rq), s 15 1.5
; Miimm Green( Gans ... N PR BRI RN I N T
; Start-Up Lost Time (/f), s 2.0 2.0 2.0 2.0 2.0
Extension of Effective Green(€).s {20 |20, (.20 | 20" 20

Passage (PT), s Y 5.0 3.0 5.0 7.0
| T TR N I 755 DR I T T
Dual Entry Yes Yes ] Yes Yes Yes Yes Yes Yes

e o ] 100 1 00 L B 00| 100 4. 00 | 100,
i 0.0 19.0 0.0 19.0 0.0 15.0 0.0 19.0

Fox
m
los]
z
@
w
s}

85th %.Speed /Restin Walk / Corner Radrus 1 0 No | 25
Walkway/Crosswalk Width / Length, ft_ , 90 | 12710 39
Street Width / Island / Curb 1 0 0 No
Width Qutside / Bike Lane / Shodider L o {12 | 50 1 20
Pedestrlan Signal / Occupred Parking No [ 0.50

oo | No | 080




General Information Intersection Information
Agency Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date |Nov 23, 2016 Area Type Other
Jurlsdiction City of Highland Park Time Period  |AM Peak Hour PHF B 0.95
Intersection Green Bay Road / Deerfiel( Analysis Year 12016 | Analysis Period 1> 8.00
File Name Ex_AM_Green Bay Rd & Deerfield Rd.xus

-1 Project Description Green Bay Road Phase | Study

Demand Information T . EB .. poowB ~ NB - 'SB

Approach Movement L T R L T R L T R
Demand (v), vehih . et Ee e (o0 [0 | 80 {300 {25 1 20 L 240 5

Signal Information  _~ .~ oo
Cycle, 8 56.2 | Reference Phase
Biges | 0| Reference Point.

Uncoordinated Yés Simult, Gap E/W " ) L

Foe Moda | Fixed | Simult. Gap N/S“{ On o 0o TG
Timer Results - . — . | EBL e | weL | wer | NBL | NBT. § sBL [ .SBT
Assigned Phase 4 8 5 2
Case Number , ' 80 4 1. 80 Tl 40 o 4 40
Phase Duration, s 16.8 16.8 | 7.0 324 7.0 32.4
Change Pefiod, (Y+Rs), s . o 6.0 o 60 Y 40 | 60 a0 | 60
Max Allow Headway (MAH), s 0.0 0.0 0.0 00 1 00 00
Queue Clearance Time (gs), S 1700 T 00 00 00 {4 00- 1 00
Greon Extension Time (ge), S ‘ 0.0 0.0 0.0 0.0 0.0 0.0
Phase Call Probability ' 1000 4 7000 { 000 .| 0.00 000 - 0.00
Max Out Probabilit _ ' 0.00 0.00 10.00 000 { 000 0.00
Movement Group Results . -
Approach Movement L
Assigned Movement . - . 1.7 1.
Adjusted Flow Rate (v), veh/h
‘Adjusted Saturation Flow Rate (s), veh/h/in.
Queue Service Time (gs). S
yde Quede ClearanceTime (g2). S EER 1700 | 00 0,0 { 00,
Green Ratio (¢/C) " 0.19 0.19 052 | 0.47 0.52 | 047
Camadiy (@ venih .l { ]38 1789 | ] 626|846} 496 | 838 |
; 0.08410.404 0.042 1} 0.308

T |
i3 | 8 |18
0
0

ojois 1 Im
ooo_of—“m

Volume-to-Capacity Ratio (X)
Available Capacity (a), veh/ti . o 4 . L 0
Back of Queue (Q), veh/in (95th percentile) 2.3 105§ 47 4 021 33
Storage Ratio (RQ) (95th Sarcontie) . 4 10001, oA o001 - yoa1 {0004 | 0.04 17000
Uniform Delay (d7), siveh 20.6 19.6
incremental Delay (d2), siveh ' 19 1. 4. 1.08
% Tnitial Queue Delay (d3), s/veh : i 0.0 ; 0.0
T S S - B N L SR
Level of Service (LOS) C C

| Appiohh Delay, SNen[LOS . -0 . 5 T..c. - C

Intersection Delay, siveh / LOS

; Multimodal Results T )
Pedestrian LOS _Score /LOS _ 53
Bicycle. S TealLO8 ‘

.
L




HCS 2010 Signlized Intersection Intermediate Values

General Information Intersection Information 2 Jii iy
Agency Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date {Nov 23, 2016 Area Type Other
Jurisdiction City of Highland Park Time Period |AM Peak Hour PHF ] 0.95
Intersection Green Bay Road / Deerfiel( Analysis Year {2016 Analysis Period |1> 8:00
Fite Name Ex_AM_Green Bay Rd & Deerfield Rd.xus

Project Description  |Green Bay Road Phase | Study : A LA E A

Demand Information R s . EB b SWB -NB_. .} -8B
Approach Movement L T R L T R i L T R L T |
Demand (v) veh/h ) B 201 50" ) f “30 1 ’

Sngnal Information L L | :
Cycle, s 56.2 | Reference Phase 2 1‘
Offset, s~ .1~ 0 _|Refefence Point _| Begin
Uncoordinated| Yes | Simult. Gap E/W
‘Force Mode | Fixed | Simult. Gap N/S

eni0.6_ 100 r‘o'“
/ (607700
- 0o

R D

EB W8 , NB
Saturation Flow/Delay & - " LqT R J L T.4.R §7L:} T R {1 L.

Lane Width Adjustment Factor (fs) 1700011.00011.000§1.000 1.000 | 1.000 {1,000 | 1.000 | 1.000 §1.000 { 1.000 | 1.000
Heavy Vehicle Adjustment Factor (fy) - $1.00010.935|1.0001.000 0943 | 1.000 § 0,943 | 0,962 | 1.000 § 0.870 0,943 1000
Approach Grade Adjustment Factor (fo) 14,0001 1.000]1.000]1.000] 1.000 { 1.000 § 1.000 { 1.000 | 1.000 1.000 | 1.000 } 1.000
Parking Activity Adjustment Factor (fo) 1.00011.000 | 1.000 § 1.000| 1,000 { 1.000 § 1.000 | 1.000 | 1.000 1.000 | 1,000 1,000
Bus Blockage Adjustment Factor (fob) 170001 1.000[1.000 § 1.000 | 1.000 | 1.000 § 1.000 { 1.000 | 1.000 } 1.000 { 1.000 | 1.000
Afea Type Adjustment Factor ()~ $1.000}1.000 | 1.0004 1,000 1,000 | 1000 §1:000 { 1.000 { 1.000 1 1.000 | 1.000_11.000
Lane Utilization Adjustment Factor (fLu) 0.000 1 0.000 [0.000 1 0.000] 0.000 | 0.000 § 0.000 { 0.000 | 0.000 § 0.000 } 0.000 | 0.000
Work Zone Adjustment Factor (fuz) 77000 11.00011.00031.000] 1,000 | 1.000 § 1.000 | 1.000 | 1.000 §1.000 | 1.000 | 1.000
Left-Tarn Adjustment Factor (fr) | -10.000 i Toooo| - . §0000{00d0] ~+30000]0000} -

Right-Turn Adjustment Factor (frr) ; 0.000 ; 0.000 | 0.000 0.000
Lafi-Turn Pedestrian Adjustment Factor (fLes) §0.000 | 0.000 § 0,000 § 0.000 ] 0.000 ] 0,000 § 0.000 {0,000 | 0.000.{ 0.000 { 0.000 } 0.000
Right-Turn Ped-Bike Adjustment Factor (faes) §0.000 | 0.000 {0.000 §0.000 | 0.000 | 0.000 } 0.000 0.000 | 0.000 § 0.000 { 0,000 | 0.000
Movement Saturation Flow Raté (). vehvh ~1: | o4 o {to o yeo R R .
Proportlon ofVehrclesArnvmgon Green (P) 1 0.00 | 0.00 | O. . . . . . 0.00 § 0.00 § 0.00 | 0.00
Incr ental DelayFactor(k) o ' ' ‘ 0231 ¢ B ' A 1050

Slgnal Timing / Movernent Groups
Lost Time (&) .
Gréen Ratio (¢/C) - , [: 019 41 052
Permltted Saturatlon Flow Rate (Sp) veh/h/ln 0 ; 0 0

Permltted Effectlve Green Tlme (gp) 00 00 | 0.0

Permitted Serviée Time (gu); s 00 -4 - 700 -1 000
Permitted Queue Service Tlme (gos), s 0.0 00 ] 0.0
Time (Blockage (g),s . . 4.7 700 .4 ] 00 {..00 "
Queue Service Time Before Blockage (gfs) S | 0.0 0.0 ¢ 0.0
Protected Right Saturation Flow (ss), veh/n/ind o L - S R
Protected Right Effectlve Green Tlme (gR) ] 00 | 0.0 i 0.0 0.0 0.0 0.0
Multimodal - . ¢ o e O BB o L wB - 4 . NB: oo b SB.-.

Pedestrian Fw/ Fv 1.557 0.00 1.657 0.00 1.389 000 1 1.388 0.00
Pedestrian Fs/ Faelay 5000 1 0417 § 0000 | 0117 4 0000 |-0083 { 0.000 |, 0083 -
Pedestrian Mcormer | Mow f § |
Bicydeco/do o EL 70138509 | 18.32 | 385.09 1832 {93945 | 7.0 1 93901 4 7.91
Bicycle Fw/ Fv 4 -3.64 030 | -3.64 0.18 -3.64 065 § -3.64 0.46

£ 2018 Dalversivy of Florida All Rights Rasersed, i Seneratad: V015 118210 AN
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General Information

Intersection Information

Agency Kimiey-Horn

Duration, h 0.25

Analyst RKF

Analysis Date

Nov 23,2016

Area Type _ Other

Jurisdiction City of Highland Park

Time Period

AM Peak Hour

PHF 0.95

Intersection

Green Bay Road / Bob-O-L

Analysis Year

2016

| Analysis Period

1> 8:00 -

File Name

Ex_AM_Green Bay Rd & Bob-O-Link.xus

Project Description

Demand Information

Green Bay Road Phase | Study

EB..

Approach Movement

T

Demand (v), veh/h

Signal Information

Cycle, s ‘ 98.0 ReferencePhase 2

Offset,s | 0.

] Green

30 |

"v"\"l"( ’

I
,.,':3
=
s

80

15 { 340

Uncoordinated| Yes Srmult GapE/W On

3.0

.16.9

737100 |00

Yellow

3.0

4.5

45 00 100

Force Mode | Fixed | Simult, Gap N/S 15.0n

Traffic Information . .°

“{1Red

1.0

15 0.0 100

Approach Movement

Demand (v), veh/h -

Initial Queue (Qb), veh/h

Base Saturation Flow Rate (s0), veh/h

11900

{1900

1600 | 19¢

1900 1900

Parking (Nm), man/h

Heavy Vehicles (Prv), %

YRR R

Ped / Bike / RTOR, /h

33

10 0

Buseés (Nb), buses/h . -

Arrival Type (AT)

Upstraain Filterng ()

11.00

olwiojo

ojwlioio]

o
oliwloio

04 1.00

Lane Width (W), ft

10.0

Turn Bay Length, ft -

O 0N N 0

Grade (Pg) %

Phase ‘Information

25

EBL

25

. WBL

251 257§ 30| 30 { 30 § 30 1 30 30

SBL

_NBL | NBT SBT -

24,0

11.0 39.0 39.0

Maximum Green (Gmax) or' Phese Spht s

"30 .| 45 a5

Red Clearance lnterval (Ro) S

1.5

Mirimum Green ( Gain), s ..

1.0 1.5 1.5

Start-Up Lost Time ( /t), s

2.0

2.0

2.0

2.0 20 2.0 2.0

Extension of Effective Green (e), s

2.0

C 20 -

2.0

50 |20, 1 20 .20

3.0

5.0

3.0

3.0 7.0 3.0 7.0

Passage (PT), s
Recall Mode 2.~

Off

of | Min 4 Of T}

Min -

Dual Entry

Yesv V

Yes

Yes

Yes Yes Yes Yes

walk{(Walk), s

0.0’

00 -

00 §::00

00 4 00,100

LPedestrlan Clearance Trme (PC)
: *: 7 §1>>}\‘,‘§,; >

Multimodal Informatron

0.0

EB =

0.0

0.0

‘WB

0.0 0.0 0.0

0.0 0.0

85th % Speed/ Rest in Walk/ Corner Radlus

No

ST I

Walkway / Crosswalk Width Tlength, ft =~ . . .

9.0

12

2|70 |80.| A2

Street Width / Island / Curb

0 Ne { O

Width Outside / Bike Lane / Shoulder, ft

12

5.0

50| 204 12,

Pedestrian Signal / Occupied Parking

No

| 050 No

Coeyright € 218 Unh ny of Flavida

Al frigivs Faeserved

rmath WEeon .83




General Information

HCS 2010 Signalized Intersectlon Results Summary

! intersection Information

Agency Kimley-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

AM Peak Hour

PHF

0.95

Intersection Green Bay Road / Bob-O-L

Analysis Year

2016

Analysis Period

1> 8:00

File Name

Ex_AM_Green Bay Rd & Bob-O-Link.xus

Project Description

Demand Information

Green Bay Road Phase | Study

EB‘»,-,,

wB

NE

Approach Movement

L T

Demand (v), veh/h

Signal Information . 3~ o

Cycle, 8 '98.0 ReferencePhase 2

Offsats |0

15 | 30

AIC

251

e
H
:

,I»,\ g

340

125 -

Uncoordinated| Yes Simult. GapENV

.. Green {3.0

32.8

0.0

0.0

Yellow 3:0

0.0

0.0

Force Mode | Fixed | Simult. Gap N/S

Timer Results

"{Red

‘:EB..‘L‘“

1.5

" EBT.

0.0

WBT |

0.0

NBL

NBT

- SBL

-, SBT.

Assigned Phase

120 ..

1.0

0

83

12.9

13.3

7.0

45.8

38.8

6.0

X

4.0

6.4

6.2

41

12.2

122

6.7

72

2.7

249

1519 .

0.4

0.5

0.0

1.7

16.2

0.87

~-0.91

1.00

Case Number ‘
Phase Duration, s

Change e Period, (Y+Rs), s

Max Allow Headway (MAH), s

Quste Clearance Time (gs), S

Green Extension Time {ge), S
Phase Call Probability, .. . .
_ x Out robabillty )

Lk

Movemeént Group Results -

EB

0.00

WB

0.00

0.00

NB

0.97

'SB - -

0.85

Approach Movement

Assigned Movement

Adjusted Flow Rate (v), veh/h

74

91

16

489

321

Adjusted Saturation Flow Rate (s), veh/h/in__

1500 . .

11678

{1425

1736

1.1818:

Queue Service Time (gs), s

47

52

0.7

22.8

0.0

Cyilo Quete Clearance Time (¢2) 5 . -

4.7

52 1. .

22,9

139

Green Ratio (g/C)

0.07

0.07

0.39

0.41

0.33

Capacity (¢), Veh/h -

106

4257 -

281,

645 |

Volume-to-Capacity Ratio (X)

0.685

0.722

0.056

0.696

0.498

Avallab!e Capacity (ca), veh/h

3674

e

397

2704

769

Back of Queue (Q), veh/In (95th percentlle)

4.0

4.8

0.4

15.4

10.6

56 Ratio (RQ).(95th percentlle) . ~ -

3 O

0,00

0.00

44.5

44.4

‘; 20.0

241

26.3

1160

1541

0.0

0.0

608

KA

m

59.7 |

Intersection Delay, s/veh [LOS

AT
.

| Mvg!_gim_odal Restilts

EB

344

- SB

Pedestrian LOS-Score / LOS

23

86 |

10

Bicydle LOS Score /LOS &

Copyright @ 28 niversity of Flonda, S RIg

W ATH Mieonbe afarsinag BB
18 2515 Diveals Varsion 9Bl




General Information Intersection Information PERERECA
Agency Kimley-Horn Duration, h 0.25

Analyst RKF Analysis Date [Nov 23, 2016 Area Type Other

Jurisdiction City of Highland Park Time Period  |AM Peak Hour PHF 0.95

Intersection Green Bay Road / Bob-O-L| Analysis Year |2016 Analysis Period |1> 8:00

File Name Ex_AM_Green Bay Rd & Bob-O-Link.xus

Project Description Green Bay Road Phase | Study

Demand Information ‘ EB ... WB L 'NB TSR
Approach Movement L T R1_C] T | R{LITIR T | R |
‘Demand (v), veh/h 15 1 30 2571 80 5 1 4715 | 340 {7125 5 | 2851 15
‘Signal Informetiqn,‘ A s a LJ ‘ iﬁr:

Cycle s 98.0 Referenee_Phase 2 el = “]m:% s

8 "0 | Reference Polit " | Begin I'araen s.o‘ 358 160 |73 _ |00 100

Uncoordmated Yos Isimult. Gap EW | On {Voow|3.0 |45 145 145 00 100

Force Mode | Fixed { Simult. GapM/S | On {Red {10 115 __115 15 100 0.0

o T EB WB NE SB
Sataration Flow [ Delay - ' T T T IRy LTI RE L K bl 1ol IR
Lane Width Adjustment Factor (fw) 10001 1.000]1.000 § 1.000 | 1.000 | 1.000 ! 1000 | 1.000 | 1.000 § 1.000 | 1.040 1.000
Heavy Vehidle Adjustment Factor (fv) 1.000 | 0,943 | 1,00041.000 } 0.926 17000 § 0.787 | 0,962 | 1,000 §1.000 0,935 | 1.000
Approach Grade Adjustment Factor(fg) 41.00011.000 1.00011.0001 1.000 | 1.000 1.000 | 1.000 | 1.000 1,000} 1.000 | 1.000
Parking Activity Adjustment Factor (f) 17000 1.000 | 1.0004 1.0001 1.000 { 1,000 17000 | 1.000 | 1.000 § 1,000 { 4.000 } 1.000,
Bus Blockage Adjustment Factor (fob) 4000 11.000}1.000%1.000 1.000 1,000 § 1.000 } 1.000 1.000 § 1.000 { 1.000 | 1.000
Area Type Adjustment Factor (f) 170001 1,000 | 1,000 1.000 | 1.000 | 1.000 1,000 | 1.000 | 1.000 1.000 | 1,000 { 1.000
Uane Utilization Adjustment Factor (fLv) ]1.0001.000 1.000 170001 1.000 | 1.000 § 1.000 } 1.000 1.000 § 1.000 | 1.000 | 1.000
Work Zone Adjustment Factor (fwz) 10001 1.000 { 1.000 §1.000{ 1.000 | 1.000 7000 1 1.000 | 1.000 §1.000 | 1.000 1,000
Ceft-Turp Adjustmierit Factor (f7) ~o837] )., |09s4| ~ 10952 0,000 Cilogs4]
Right-Turn Adjustment Factor (fr7) 0.000 ] 0.000 0.950 0.000
Left-Turh Pedestrian Adjustment Factor (fpb) §1.0001 ' 1.0001 0.994 ' 0994 .01
Rrght-Turn Ped-Bike Adjustment Factor (fRob) 0.778 1.000 0.988 | 0.966
Movemerit Saturation Flow Rate (), veh/h , 643 1 98 ' 1425 | 12691 S 11899 |
Proportion of Vehicles Arrwrng on Green (P) 0.07 | 0.07 | 0.07 § 0.07 | 0.07 007 Y003 | 041 ] 0411033 0.33 | 033
lncremental Delay Factor (k) YT 1023 - 05T o | os0] i} 1050
_.Slgnal TrmmglMovement Groups . . EBL”'_, JEBT/R wBL WBT/R.-{ : NBL - NBTRR L SBL SBTIR
Lost Time (i) 4.0 6.0 4,0 6.0
Green Ratio (/C) * : : 4007 - 007 1 039 1033 -
Permltted Saturation Flow Rate (sp), veh/h/ln 0 0 ' 851 916
Shared Saturation Flow Rate (ss), veh/h/in R I AR 0L
Permitted Effective Green Time (gp) s 0.0 0.0 348 00 32.8
Permittsd Service Time (Gas ot 0.0 © 0.0 18,8 0.0 A ne9
Permitted Queue Service Time (g,os), s 03

Time to First Blockade {g)s i 0.0 00 - 0.0 00 .- T2
Queue Servrce Time Before Blockage (gfs) S 12.8

=d Right Saturation Flow (s), véh/h/in 3

Protected nght Effectrve Green Time (gR) s |

Multimodal EB ... . WB 4 NB L SB -
Pedestnan Fw / Fv 1557 0.00 1.389 0.00 1.389 0.00 1.389 0.00
Pedestrian Fs | Faelay. 0,000 0.150 ] "0.000 0.162 0000 | 0.114 .0.000 0.123
Pedestrian Meorner /| Mow

Bicycle co/ do 149.39 | 41.98 56,25 811.42 17.31 668.58 21,73
 Bicycle Fwl Fv - -3.64 | ~0“1~2W_ -3.64 | 015 -3.64 0.83 -3.64
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No errors or warnings exist.
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General Information

HCS 2010 Signalized Intersection Input Data

intersection Information

Agency Kimley-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

AM Peak Hour

PHF

0.95

Intersection Green Bay Road / Edgewo

Analysis Year

2016

{ Analysis Period

1> 715

File Name

Ex_AM_Green Bay Rd & Edgewood Rd.xus

Project Description

. Demand Information

Green Bay Road Phase | Study

EB

NB

Approach Movement

T

Demand (V), veh/h

Signal Information

106

Cycle, s | 74.2 Reforence Phase »

Reforonce Pomt | Beg

Offets 1] 0.

Uncoordinated| Yes |Simult. Gap E/W

Force Made | Fixed Simult.’Gab N/S

Traffic Information . ' .

265

-

Approach Movement

Dermand (), vehin "

Initial Queue (Qv), veh/h

Base Saturation Flow Rate (so), veh/h_

1900,

Parking (Nm), man/h

None

Heavy Vehicles (Prv), %

Ped/Bike / RTOR, /h

Buses (Nb), buses/h

Arrival Type (AT)

Upstrear Filtering (/) -

1.00

1.00 § 1.00

oilwjoliol

Lane Width (W), ft

10.0

10.0

Turn Bay Length, ft

105

Grade (Pg), %

Speed LImIt mllh

AR
ol SR o

Phase |nformat|on

25

EBL

% § 15

EBT  §.WBL

WBT

15

30

NBT

30

30

SBT

Maximum Green (Gmax) or Phase Split s

39.0

14.0

39.0

39.0

Yellow Change Intérval ),8 ..

45

Y

45

1.5

16

1.5

1.5

Red Clearance Interval (Rc)

TR

15

15

Start Up Lost Tlme ( it), s

2.0

2.0

2.0

2.0

lon of Effective Green (e), s

1200

20

~20.

5.0

7.0

3.0

7.0

Redall §

R

Max

LLof

. Min

Dual Entry

Yes

Yes |

Yes

Yes

alk (Walk), s

g

00

LT

_Pedesman Clearanc T|m (PC)

Multlmodal lnforma ion

No

..25

85th % Speed / Rest m Walk / Corner Radlus
Walkway [ Cros '

12.

Stroat Widih / sland / Curb

No

Width Outside / Bike Lane / Shoulder, ft

5.0

20

Pedestrian Signal / Occupied Parking

Nol

0.50 |

Gop right B 2008 Unbvsrsity 5i Tl

Gt en Damapesad
3, AR RIGHIZ Reservad
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HCS 2010 Signalized Intersection Results Summary

General Information

Intersection Information

Agency Kimley-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurlsdiction City of Highland Park

Time Period

AM Peak Hour

PHF

0.95

Intersection Green Bay Road / Edgewo

Analysis Year {2016

Analysis Period

1>7:15

File Name

Ex_AM_Green Bay Rd & Edgewood Rd.xus

Project Description

Demand Information

Green Bay Road Phase | Study

Approach Movement

Démand (v), veh/h

Signal Information .

Cycle, s : 74.2 Reference Phase 2>

Offsel,s |0 | Reference Pojal -

265

Begin |

Uncoordtnated ‘Yes |Simult, Gap E/W On

Force Mode { Fixed On

Simult. Gap N/S -

Timer Results

“WBL.

NBT

- SBL SBT

Assigned Phase

Case Number. . -

10

Phase Duration, s

16.7

10.6

a8

37.7

Change Period, (Y+Re), s

6_0 o

80

50

Max Allow Headway (MAH), s

0.0

0.0

0.0

Queug Cleararice Time (gs), s

00|

0.0

0.0

Green Extension Time (ge), s

0.0

0.0

0.0

& Call Probabllity”

- 000 -

000 .

Max Out Probability

Movement Group Res_lts

EB

Approach Movement

ustee Flow Rate (v) veh/h

AdjUsted Saturation Flow Rate (s), veh/h/ln

Queue Service Time (gs), s

Cycle Quélie Clearance Time(gs), $

0,14.:

Green Ratio (g/C)

226

Volume to- Capacny Ratio (X)

0.746

Available Capacity (ca), veh/h

5.6 '

Back of Queue (Q) veh/ln (95th pereentlle)
Queué Storage Ratio (RQ) (95th percentils).

138

0.00

Uniform Delay (d1), s/veh

30.5

34.0

Incremenital Delay (d2), siveh

Initial Queue Delay (ds3), s/veh

Control Delay (), s/veh

Level of Service (LOS)

Approach Delay, siven / LOS

lntersection Delay, s/veh/LOS

Multimodal Results.

Pedestrian LOS Score /LOS

A 1 23 B

Bicyéle LOS Score / LOS

1.3

Ay 13 A

5

Gungratach TH3018 190958 AM




HCS 2010 Signalized Intersection Intermediate Values

General Information Intersection Information *""“5'-"‘““"'-'
Agency Kimiey-Horn Duration, h 0.25
Analyst RKF Analysis Date |Nov 23, 2016 { Area Type Other
Jurisdiction City of Highland Park Time Perlod {AM Peak Hour PHF 0.95
Intersection Green Bay Road / Edgewo| Analysis Year {2016 Analysis Period [1>7:16
File Name Ex_AM_Green Bay Rd & Edgewood Rd.xus

Project Description Green Bay Road Phase | Study

Demand Information -~ Y. EB .. | o we.o NB ., .. _ 8B -
Approach Movement L T R 1L T R L T R {1 L T R
Demand (v), veh/h S 805 4 {160 4 10 1 1 §1854{25} 1 § 1 335105

Signal lhfgrm_ation .
74.2 Reference Phase
.1 0 | Reference Paift -
Simult. Gap E/W
{ Simult. Gap N/S

Begin

Saturation Flow/ Delay - =~ - ) L] T RY LT IR { L T I R=} L] TR

Lane Width Adjustment Factor () 0.000 { 0.000 {0.000 {0.000 0.000 { 0.000  0.000 | 0.000 | 0.000 § 0.000 { 0.000 | 0.000
Heavy Vehicle Adjustment Factor (fuv) 0.000}0.000 | 0.000 §0.000] 0.000 | 0.000 § 0.000 § 0.000 { 0.000 { 0.000 | 0,000 } 0,000
Approach Grade Adjustment Factor (fy) 0.00010.000 | 0.000 { 0.000| 0.000 | 0.000 4 0.000 { 0,000 { 0.000 § 0.000 { 0.000 { 0.000
Parking Activity Adjustment Factor (fo) §0.00010:000 { 0.000 § 0.000] 0.000 { 0.000 { 0.000 { 0.000 | 0,000 § 0.000 { 0.000 | 0.000
Bus Blockage Adjustment Factor (f) 0.000 | 0.000 { 0.000 § 0.000 | 0.000 | 0.000 § 0.000 | 0.000 | 0.000 § 0.000 | 0,000 { 0.000
Area Type Adjustment Factor () - §0.000 | 0:000 10.000 § 0.000 | 0.000 {0.000 § 0.000 { 0.000 | 0.000 { 0.000 | 0.000{ 0,000
Lane Utilization Adjustment Factor (fLv) 0.000{0.000 | 0.000 } 0.000 | 0.000 | 0.000 § 0.000 } 0.000 | 0.000 { 0.000 { 0.000 | 0.000
Work Zone Adjustment Factor (fz) §1.000{1.0001.00011.000] 1.000 | 1.000 § 1.000 { 1.000 | 1.000 § 1.000 | 1.000 | 1.000
Left-Turp Adjustment Factor (ir) ~ “ % § 7 -*{0.000f- - f > :10000] ~ §0000{0000} - 10000} !~
Right-Turn Adjustment Factor (far) j 0.000 ] 0.000 1 0.000 0.000
Left-Turn Pedestrian Adjustment Factor (fo5) §0.000 | 0,000 {0,000 §0.000 0.000 § 0,000 § 0.000 { 0.000 | 0,000 § 0.000 | 0.000 | 0.000
Right-Turn Ped-Bike Adjustment Factor (frp) § 0.000 | 0.000 {0.000 § 0.000 | 0.000 | 0.000 § 0.000 { 0.000 | 0.000 { 0.000 | 0.000 | 0.000
Movement Saturation Flow Rate (s), vehh § .. | 0 1 -4 | 0 i 0 | o
Proportion of Vehicles Arriving on Green (P) 1 0.00 | 0.00 | 0.00 § 0.00 | 0.00 | 0.00 § 0.00 { 0.00 | 0.00 } 0.00 { 0.00 | 0.00
Incremental Delay Factor{k) ~ 1000|000 000 fJooojooof | 000"

Signal Timing / Movement ._Grodpé { eBL-.{ EBT/R § WBL |.WBTR { +NBT/R § ~SBL SBT/R
[Tost Time (&) ‘ 00 00 |

Gréen Ratig (¢/C) oy e o4 b T 0,04
Permitted Saturation Flow Rate (s), veh/h/ln
Shared Saturation Flow Rate (ss), veh/h/in
Permitted Effective Green Time (go), s
Permitted Service Timé (gu),'s -

Permltted Queue Service T|me (gps)

e 3|ockage (gr); s _
Queue Service Time Before Blockage (grs), s |
Protected Right Saturation Flow (ss), veh/b/In] =« - %l 0 NN AR s e T R
Protected Right Effective Green Time (gR) s 0.0 0.0 0.0 0.0 {00
Multimodal _ oo BB Y WB CONB o f o8B
Pedestrian Fw/Fv 1.557 0.00 1.389 0.00 § 0.681 0.00 § 15587 0.00
Pedestrian Fs/Fogeay - . - §°0.000 | 0.141 0.000 |- 0152 { 0000 | 0077 - { 0.000°:. 0.100
Pedestrian Mcorner [ Mow 0.00 i 0.00 0.00 0.00
Bicycleco/ds +- - 1 0.00 0.00 0.00 | 0.00 0.00 0.00° 0.00. 1. 000
Bicycle Fw/ Fv -3.64 { 364 0.01 -3.64 0.78 -3.64 0.77

x’i
s

ce Wasmine 2 a6 A T R Py |
2 Warslon .89 Ceneraiad: VIS 10,0535 AM

vy of Floaaa, Al




--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0. :

--- Comments ---

Copyright © 2016 University of Florida, All Rights Reserved. HCS 2010™ Streats Yarsion 8.65 Generatad: 11/30/2016 10:09:55 AM




i HCS 2010 Signalized Intersection Input Data

General Information Hntersection Information
Agency Kimley-Horn : Duration, h 0.25
Analyst RKF Analysis Date |Nov 23, 2016 Area Type Other
Jurisdiction City of Highland Park Time Perlod |AM Peak Hour PHF 0.95
intersection Green Bay Road / Roger W Analysis Year {2016 Analysis Period {1>7:15
File Name Ex_AM_Green Bay Rd & Roger Williams Ave.xus

Project Description Green Bay Road Phase | Study

Demand Information
Approach Movement
Demand (v), veh/h

‘ Sig'ljal In,for.matioh T

Cycle, s 1 71.1 |Reference Phase 2
Ofisst s |0 | Reference Polnt | Begin
Uncoordinated] Yes | Simult. Gap E/W On
Force Mode  { Fixed | Simult. Gap N/iS | On_

paLogX "

Traffic Information -
Approach Movement
Demand (v), veh/h
Initial Queue (Qb), veh/h .
Base Saturation Flow Rate (so), veh/h 174500 | 1900 | 1900 § 1900 | 1900 7900 71900 | 1900 { 1900 § 1900 1900 | 1900
Parking (Nm), man/h None None None v None
Heavy Venicles (Pu), % . 1 712 oo ‘ ' 1 "
Ped / Bike / RTOR, /h : {1 0 0 0
Buses (Nb),buses/h S 20 - 0.
Arrival Type (AT) 3 3 3 3 3 3
Upstream Filtering () . 4,00 |’ 1700 { 1.00 1.1.00 | 1.0 01 100110071
Lane Width (W), ft ; 10.0 12.0 | 12.0 -1 16.0 1 901 90
Turn Bay Length, ft o o 110 {160 0 N 01 -Yoe: 0
Grade (Pg), % 0 0 0 ]
Speed Limit, mi/h -~ 3 { 25 125 “5e {5 1725 | 25 § 30 | 30 { 30 3071 30 | 30

oinviw
(e}

oWl
(o)

w
w
olwiojo

Phase Information . oo Y EBL | .EBT WBL | weT. § NBL | NBT. 3 SBL 1 SBT
Maximum Green (Gmax) or Phase Split, s 19.0 190 44.0 1.0 44,0
Yellow Change Interval (V).s. 45 ' %5 .. .45 .1 .30 45
Red Clearance Interval ( Ro), s 15 | : 1.5 1.5 1.0 1.5
Minimum Gregn ( Gain),§ " - 75 i s §.3 o BN B 3 15
Start-Up Lost Time ( /f), s 1 20 2.0 2.0 2.0 2.0 20 2.0 2.0
Extorcion of Efedlve Green (8), s T a0 {30 20 4. 20 | 20 120 i 20
Passage (PT), s i 30 5.0 3.0 50 3.0 7.0 3.0 7.0
RecalMode : ~ —© ° . of | ©off -3 off of {_off | Min 1 0f Min
Dual Entry Yes Yes { Yes Yes Yes Yes Yes Yes
AT T T T g |08 {00 70, 1000 LT ST
Pedestrian C|earanceT e(PC) N 1 00 0.0 0.0 15.0 0.0 17.0 0.0 12.0

Multlmodal Informatnon‘ : ] _ . —
85th % Speed / Rest in Walk / Corner Radlus No 25 1
Walkway ! Crosswalk Width / Length, ft 1790 [ 42 | 0 190
Street Width / Island / Curb : 0 0 No
Wi‘dt’ﬁﬂéﬁt'sjidé'/"Bﬁi’ke"Laﬁe"/'Sho'ulaé;_r,' F 112 150120
Pedestrian Signal / Occupied Parking {1 No [ 0.50

5ol 0 480 | 2 | 0.

e 126 112 |60 | 20
No [ 080 ] No [ 080

Dogyright @ 2018 Uanive o af Fladida, A3t Pighis Panarvad




General Information

HCS 2010 Slgnallzed Intersectlon Results Summary

lntersectlon lnformatton

Agency Kimley-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

AM Peak Hour

PHF

0.95

Intersection Green Bay Road / Roger W

Analysis Year

2016

Analysis Period |1>7:15

File Name Ex_AM_Green Bay Rd & Roger Williams Ave.xus

Demand Information

Project Description Green Bay Road Phase | Study

NB.

4 i Y WY

Approach Movement

'Demand (v), veh/h

Signal Inforration

Cycle, s 71.1 | Reference Phase 2

Uncoordinated| Yes | Simutt. Gap EMW | On

| Reference Point. | Begin { ==

Force Mode | Fixed | Simult. Gap N/S | On

Timer Results -

Assigned Phase

Case Number

Phase Duration, s

20.7

20.7

Changs Parod, (VAR

B0

60 1

Max Allow Headway (MAH), s

0.0

0.0

Queue Clearance Time (gs), s

00

Green Extension Time (ge), S

0.0

0.0

Phase Call Probabilty .~ &

000 ..

Max Out Probability

Movement

Approach Movement

Assignad Mover

14

Adjusted Flow Rate (v) veh/h

Adjusted Saturation.Flow Rate (s), veh/h/ln . -

Queue Service Time (gs), S

Cyole Queus Cléarance Time (ge), § -

Green Ratio

Capdbity (o), ¥

Volume-to- Capamty Rano (X)

Available Capadity (cs), veh/h

Back of Queue (Q), veh/in (95th percentlle)

agé Ratio (RQ) (95th percentile)

Umform Delay (d1), s/veh

Incremental Delay (d2), s shveh = oo o

Initial Queue Delay (d:z) /veh
Control Délay (d)," R

Lev | of Serwce (LOS) |

Pedestrlan LOS Score / LOS

2.1

Bicycle LOS Score / LOS

14

bt T S s egithy ol b :
Copyright & 3018 Univsssity o Sioda, Al R
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HCS 2010 S|gna||zed Intersection Intermedlate Values

General Information lntersectlon lnformatlon
Agency Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date |Nov 23, 2016 Area Type Other
Jurisdiction City of Highland Park Time Period  |AM Peak Hour PHF 0.95
Intersection Green Bay Road / Roger W Analysis Year 2016 Analysis Period |1>7:15
File Name Ex_AM_Green Bay Rd & Roger Williams Ave.xus

Project Description Green Bay Road Phase | Study

Demand Information .} - o WB. . N
Approach Movement LT R L T R L T R L T R
Demand (v), veh/h ' 1 1 711 41351 1 (105 1 1340 70 § 90 | 4154 1

Signal Information : _
Cycle, s 71.1 | Reference Phase 2
Offset’s = {Reference Point | { Begin fa--
Uncoordinated] Yes | Simult. Gap E/W
Force Modé | Fi Simuit. Gap N/S

Saturation Flow / Delay ~ T Ul TR TL T TR I T T 1T [ R{LT R
Lane Width Adjustment Factor (fw) 0.000 ] 0.000 {0.000 §0.000 | 0.000 } 0.000 {0.000 { 0.000 0.000 § 0.000 { 0.000 | 0.000
Heavy Vehicle Adjustment Factor (fav) ~§0:00010.000  0.000 § 0.000 | 0.000 0,000 § 0.000 | 0,000 {0.000 0,000 0.000 {.0.000
Approach Grade Adjustment Factor (fs) 0.000]0.000 }0.00010.000] 0.000 { 0.000 § 0.000 | 0.000 0.000 4 0.000 | 0.000 { 0.000
Parking Activity Adjustment Factor (f2) 10,000 0.000 ] 0,000 § 0,000 | 0.000 { 0,000 § 0.000 } 0.000 | 0.000, 0,000 1 0.600  0.000
Bus Blockage Adjustment Factor (o) 5000 10,000 10.000 10,000 | 0.000 | 0.000 § 0.000 } 0.000 | 0.000 § 0.000 } 0.000 0.000
Area Type Adjustment Factor (f3) - - ~40:06010.000 ] 0.000 § 0.000{ 0.000 { 0,000 § 0.000 0.000 | 0.000 § 0.000-| 0.000 | 0,000
Lane Utilization Adjustment Factor (fLu) 5000 15000 10.000 10,000 | 0.000 | 0.000 § 0.000 | 0.000 | 0.000 § 0.000 | 0.000 0.000
Work Zone Adjustment Factor (fuz) 70001000 17,000 1,000 1.000 | 1,000 § 1.000 | 1.000 | 1.000 § 1.000 } 1000 } 1.000
CofiTum Adustment Fader () . - 1. . o000f {10000 0000  §0000{0000}
Right-Turn Adjustment Factor (far) 0.000 0.000 1 - 10000 ! 0.000
Left-Turn Pedestrian Adjustment Factor (fice) §0.000 § 0.000 0.000 § 0,000 | 0.000 | 0.000 } 0.000 | 0.000 0.000 § 0.000 1 0.000 { 0,000
Right-Turn Ped-Bike Adjustment Factor (faep) {0.000 | 0.000 }0.0000.000 0.000 10,000 0.000 | 0.000 { 0.000 § 0.000 } 0.000 } 0.000
Movement Saturation. Flow Rate (s), veh/h | o 0 IR
Proportion of Vehicles Arriving on Green (P) 0000000003000} 000 000 Y 000 | 000 | 000 3 0.00 | €00 | 000
Ineremental Delay Factor (k) : { 1000 0001 000 { - | 0.00- 71000 {000 |

Signal Timing / Movement Groups - .. . - EBL { EBT/R. WBL | WBTR. NBL | .NBTR - . SBL | SBTRR
LostTime (L) - : 0.0 0.0 0.0 0.0 0.0
Green Ratio (¢/C) o e T 02t 021 4o 051 4060 .| 062
Permltted Saturation Flow Rate (sp) veh/h/ln 0 0 0 0 0

i Sturation Flow Rate (ssn), veh/hin 4 o | 0. B P B 0w
Perm|tted Effective Green Tlme (gp) s : 0.0 i 0.0 0.0 0.0
Permitted Service Time (gu) 8. " TR0 4w 007 "1 00 .00 100
Permitted Queue Service Tme (gps) s 0.0 0.0 0.0 0.0 0.0
Time to First Blockage (g).s - - 00 4 1 000 % 00 - 1 00 00,
Queue Service Time Before Blockage (grs), 0.0 00 | 0.0 0.0 0.0
Protected Right Saturation Flow (ss), veh/h/ind .~ & o SRR RCIENEEE RSN
Protected Right Effective Green Time (gR) S 1 00 ‘ 00 | 0.0 0.0 0.0
Multimedal .- oo idn 0 o EB . - w4 N8B e (SR
Pedestrian Fw/ Fv 1.389 0.00 1,657 0.00 1.657 0.00 1.389 0.00
Pedestrian Fs/ Fuelay - “170.000 | 0125 4 0000 | 0125 0000 ‘| 0085 | 0000 | 0065 .
Pedestrian Mcorner | Mew 0.00 0.00 0.00 0.00
Bicycle co/db . 7.0.00 | 000 0.00 0.00 000 -1 000 § 000 | 000
| Bicycle Fuw/ Fv -3.64 001 | -3.64 0.42 -3.64 0.71 -3.64 088

MO 20107 855

Ganpratads THIN20T3 1054047 AM
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---

Copyright @ 2016 University of Florida, All Rights Raserved. HCS 2010™ Sirasts Varsion 6.85 Generatad: 11/30/2016 11:54:41 AM
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HCS 2010 Signalized Intersection Input Data

General Information

Intersection Information

Agency Kimley-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

PM Peak

Hour PHF

0.95

Intersection

Green Bay Road / Central /

Analysis Year

2016

Analysis Period

1>16:15

File Name

Ex_PM_Green Bay Rd & Central Av.xus

Project Description Gr

Demand Infer‘atig .

Bay Road Phase | Sudy

;4 S

X8

Approach Movement

Demand (v), veh/h

‘St‘gnal Information ..

Cycle, s 90.0 | Reference Phase

Offsét, 8 - i ] - | Reference Polnt . |

Bégin

Uncoordmated Simult. Gap E/W

176

480 | 35

235"

Force Mode Sirnult. Gap N/iS

raffic Information

On

Approach Movement

Démand (v), veh/h -

Initial Queue (Qv), veh/h

Base Saturation Flow Rate (so), veh/h

1900

1900

1 1900

1900

1900 | 2

Parking (Nm), man/h

Heavy Vehicles (Pav), %

Ped/Bike / RTOR, /h

10

Buses (Nb), ‘buses/h

olain
-

QIO W

o iw

Arrival Type (AT)

Upstréam Filtefing (/)

3 1.00

1,00 .4 1.0

olwloio

oclwlojo

10041

1:00 | 1.

Lane Width (W), ft

10.0

100 1 1

0.0

10.0¢

10.0

Tufn Bay Length, ft

{1004

100

50

50

50 |.°

Grade (Pg). %

Speed Limit, ml/h B

Phaselnformatron B

EBL

1730

LEBT.

TS

25

WBL . { WBT.

30

NBL NBT

30

SBL

“SBT

Maxrmum Green (Gmax) or Phase Splrt S,

10.0

35.0

10.0

350

10.0 35.0

10.0

35.0

3.0

Red Clearance Interva! (Rc) s

1.0

Green ( Gmin), s

Start Up Lost Trme (1),s

2.0

Sctive Greén (e), §

20

Passege (PD,. ]

3.0

Récall Mode

- Off - Off o

Dual Entry.

Yes

. Yes

Walk (Walk), §: -

0.0

0o |

Pedestrian Clearance Time (PC), s

Multimodal lnformatnon

85th % Speed / Rest in Wall{‘/ éorner Radrus

25

No

12

vStreet Wrdth‘/ :Island / Curb

NoA

=

No

Width Outside / Bike Lane / Shouider, ft

20

150

5.0

20

TS

50

2.0

Pedestrian Signal / Occupled Parking

0.50

No | 050

[ 050

No

| 050

L3 LN

G DY f‘v‘ yar tj

HOSA510T

r""‘/r

Ganeraisa

YUY
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General Information

HCS 2010 Signalized Intersection Results Summary

Intersection Information

Agency Kimley-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

PM Peak Hour

PHF

0.95

Intersection Green Bay Road / Central s

Analysis Year

2016

| Analysis Period

1>16:15

File Name

Ex_PM_Green Bay Rd & Central Av.xus

Proje Dscri pti

Demand Information

{Green Bay oad Phase | Study ‘

e TR '

Approach Movement

Demand (v) veh/h

Signal Information

Cycle, s 90.0 Refereﬁce Phase
Offsét, § Y0 *| Reference Point

Uncoordinated | ‘ Simult. Gap E/W

e
[ Ry

100

Force Made | Fixed | Simult. Gap N/S

;I"imerResults

Ui

[ wBL

WBT

sBL |..

Assigned Phase

Case Number

40 %

405

1.1

Phase Duration, s

27.5

455

7.0

41.7

Change Period, (Y+R:),s -

6.0 .

80

4.0

Max Allow Headway (MAH), s ‘

0.0

0.0

0.0

Quéeus Clearance Time (gs), s

0.0,

00

0,0

Green Extension Time (ge), s

0.0

0.0

0.0

Phasé Call Probability

000 -§-

0,00 -

Max Qut Probability
E0 ='j AT

MovementGroup Results El

0.00

0.00

0.00

0.00

Approach Movement

Assigned Movément - -

Adjusted Flow Rate (v), veh/h

Adjusted Saturation Flow Rate (s), veh/h/In -

Queue Service Time (gs), s

Cycle Queéue Clearance Time (ge), s

Green Ratlo (g/C)

0.27

0.44

0.40

415

781

553"

Vqume-té Capaosty Ratlo (X)

022870

0.343

0.397

Available Capacity (&a),.veh/h

Back of Queue (Q), vehl/n (95th percentile)

2.9

52 |

7.0

Queue Storage Ratio (RQ) (95th percentile)

0.74

0700

357

Umform Delay (d1), s/veh

25.5

12.6 ;

19.4

Delay (d2), slveh . -

Inltlal Qiu.eue Delay (d3), s/veh

| Control Delay(d),’s/veh

Level of Serwoe (LOS)

Pedestrlan LOS Score/LOS -

Bicycle.LOS Score / LOS

Cupwvlgi




HCS 2010 Signalized Intersection Intermediate Values

General Information Itersection Information
Agency Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date |Nov 23, 2016 Area Type Other
Jurisdiction City of Highland Park Time Period |PM Peak Hour PHF 0.95
Intersection Green Bay Road / Central /f Analysis Year {2018 Analysis Period {1>16:15
File Name Ex_PM_Green Bay Rd & Central Av.xus

Project Description Green Bay Road Phase | Study AR

Demand Information . - . y .. .EB.. . . WB N8 .. | sB
Approach Movement L T R L T R L T R § L T R
Demand (v),vehh™ = 175 | 235 | 90 § 30 | 225 { 55 § 150 { 480.] 35 § 30 | 2907} 235"

Signal Information ,
Cycle, s | 90.0 | Reference Phase | 2
Offset,5 © | 0 |Reference Point : | Begin
Uncoordmated No | Simult, Gap E/W On
Force Modé | Fi Simutt, Gap NiS

LanerdthAdJustment Factor(fw) 0.000 | 0.000 | 0.000 §0.000 | 6.000 | 0.000 § 0.000 | 0.000 | 0.000 § 0.000 | 0.000 | 0.000
Heavy Vehicle Adjustment Fastor (f4/) . -§0.000]0.000 {0.000 §0.000]-0.000 { 0.000 § 0.000 | 0.000 {70,000 § 0.000 | 0,000 | 0.000
Approach Grade Adjustment Factor () 0.000{ 0.000 | 0.000 §0.000] 0.000 { 0.000 § 0.000 { 0.000 | 0.000 § 0.000 { 0.000 1 0.000
Parking Activity Adjustmerit Factor (f) §0.000{ 0,000 0.0000.0007 0.000 | 0.000 § 0.000 10,000 { 0:000.§ 0.000 | 0.000 ] 0.000
Bus Blockage Adjustment Factor (fob) 10.00010.000 | 0.000 §0.0001 0.000 | 0.000 §0.000 | 0.000 | 0.000 { 0.000 { 0.000 | 0.000
Area Type Adjustment Factor {f2) * 40.000] 0.000 | 0.000 §:0,000] 0.000 | 0.000 { 0.000 { 0.060 | 0.000 § 0.000 | 0.000 | 0,000°
Lane Utilization Adjustment Factor (f.y) - §0.000] 0.000 {0.000 § 0.000| 0.000 | 0.000 § 0.000 { 0.000 | 0.000 { 0.000 | 0.000 | 0.000
Work Zone Adjustment Factor (fuz) 1,000 1,000 | 1,000 1 1.000 1.000 | 1.000 { 1.000 | 1.000 | 1.000 § 1.000 { 1.000 { 1.000
Left-Turn Adjustment Factor (ir) . 10.00010.0001 - :§0,000{ 0000 { . {00007 00007 * §0.000]0.000}
Right-Turn Adjustment Factor (far) 0.000 0.000 0.000 0.000
Left-Turmn Pedestrian Adjustment Factor (fss) §0.000 | 0,000 ]0.000 §0.000 | 0.000 | 0.000 §.0.000 | 0,000 }{ 0.000.1 0.000 | 0.000 | 0.000
Right-Turn Ped-Bike Adjustment Factor (frob) §0.000 | 0.000 | 0.000 §0.000 0.000 | 0.000 § 0.000 | 0.000 | 0.000 § 0.000 { 0.000 | 0.000
Movermant Saturation Flow Rate (s), vehh- 4 01 0 |- =4 0 | o " f-0 f.0 | 5 1.0
Proportion ofVehlclesArrlvmgon Green (P) §0001{000][000%0001} 000} 000§ 000 | 000 } 0.00 § 000 { 0.00 { 0.00
Incremental Delay Factor (k) ©40.001 0000007000} 000{ " - § 000000 {0.00]0.00 "0.00 {0,00°"

Slgnal TlmmglMoement Groups { EBL | EBT/R { WBL-.{ WBT/R.{ . NBL NBT/R SBL. 1. SBTR..
Lost Time (f) 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0

feen Rato (g | o esl (To27 f 027|024 1-7049 | 044 4043 'l 040
Permltted Saturatlon Flow Rate (s ) eh/h/ln 0 : 0 0 0 0 0 0
Shared Saturation Flow Rate (s3), veh/n/in 1§ I R I T R
Permitted Effective Green Time (gp) 0.0 0.0 0.0 00 | 0.0 0.0 0.0 0.0
Permitied Service Tire (gu),5 -~ - 4 00 00 f 00 1 00 47001 00 400 | 00
Permitted Queue Service Time (gos), S 0.0 00 1 00 0.0 0.0 0.0
Time 1o First Blockage (@), s . - .00 | 00 {00 | 00- 00 | 00 -
Queue Service Time Before Blockage (grs), s 00 0.0 0.0 0.0 0.0 0.0
‘Protectad Right Sataration Flaw (ss), veh/h/iay. e f "oy o 0 o e )
Protected Right Effective Green Tlme (QR) S 0.0 0.0 0.0 0.0 00 ] 00 | 0.0 0.0
Multimodal E T ; EB ws . NB . . 8B
Pedestrian Fuw / Fv 2.107 0.00 2.224 0.00 { 1557 000 § 1710 0.00
Pedestiian £s/Falay . 0.000 -| 0427 § 0000-f-07131 { -0000-{ 0406 § 0.000 { 0.112
Pedestrian Mcorner / Mcw _ 0.00 0.00 0.00 0.00
Bicycle cv/ db 1 000 000 4 000 000 §| o000 | 0.00 0.00 000 -
Bicycle Fw/ Fv -3.64 087 | -3.64 054 | -3.64 0.568 -3.64 0.48

Varsion 5.53 Gangratad: THIGE8 149:20° 24 AM

1w e HOR SRR T
FERAL HOS 20107 8

Copyright & 2098 Unbasrsity of Flodds, Al
1 41 7




--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---

Copyright © 20 18 University of Florida, All Rights Rasarved. HCS 2010™ Straets Version 6.65 Ganerated: 11/30/2015 10:20:24 AM




General Information

HCS 2010 Slgnallzed Intersection Input Data

Intersection Information

Agency Kimley-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

|Nov 23, 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

PM Peak Hour

I PHF

0.95

Intersection

Green Bay Road / Laurel A

Analysis Year

2016

Analysis Period

1>16:15

File Name

Ex_PM_Green Bay Rd & Laurel Av.xus

Project Description

Demand Information .

Green Bay Road Phase | Study

NB_

PR '

Approach Movement

‘Demand (v), veh/h

Signal Information

Cycle, s 90.0 |Reference Phase

1Offsets=*. "] 0 .|Reference Point

Simult. Gap E/W

10

'550

35

Uncoordinated] No
Force Mode { Fixed

Simult. Gap N/S |+

Tr: ffic lformatipn »

Approach Movement

Dernand (v), veh/n™

Initial Queue (Qb), veh/h

Base Saturation Flow Rate (sv), veh/h -

1900

1900

41900 | 1

Parking (Nm), man/h

Heavy Vehicles (Pnv), %

Ped /Bike / RTOR, /h

Buses (), buses/h

=X FNFNT

Arrival Type (AT)

Upstream Filtering ()

olwjoi~i~

0

00§ 1.00 | 1.

Lane Width (W), ft

11.0

10.0

Turn Bay Length, ft -

50

0 = 50

Grade (Pg), %

' Speed Limit, mi‘h

Red Clearance Interval (Re), s

00

Minimum Green { Grin), §

00

A5

Start-Up Lost Time ( /f), s

2.0

2.0

2.0

20

2.0

of Effective Green (e), s -

TN

30

20|

2.0

Passage (PT) ]

3.0

30

3.0

3.0

7.0

Recall Mode -

i

B

Off,

Min

Dual Entry

Yes

Yes

“Walk (Walk), s

Yes

' Yesr

Yes

Yes

Pedestnan Clearance Time (PC) s

‘Multnmodal Informatnon

85th % Speed / Rest in Walk / Corner Radius

25

No

25

"Walkway /[ Crosswalk Width / Length, ft .-

Street Width / Island / Curb

No

No

Width Outside / Bike Lane / Shoulder, ft

20 1 1

20

Pedestrian Signal / Occupied Parking

0.50

No

N

0.50

CJlf& 2308 Uiniy ,I'n(l

da, Al Rights Re

aratgcds

PUE020S 11:05180 AN




General Information

HCS 2010 Slgnallzed Intersectlon Results Summary

Intersectlon Informatlon

Agency Kimiey-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

PM Peak Hour

| PHF

0.95

Intersection Green Bay Road / Laurel A

Analysis Year

2016

Analysis Period 11

>16:15

File Name

Ex_PM_Green Bay Rd & Laurel Av.xus

Project Description

Demand Information

Green Bay Road Phase | Study

EB .

W8

NB

PN

LR

L e

R

Approach Movement

1T

TR

Demand (v), veh/h

Signal lhforr'_natip'n._ .

100

10°

Cyole S | 90.0 |Reference Phasé 2

~:0° | Referénce Point

Begin.

170

Uncoordlnated 7 No |Simult. GapE/W | On

Force Mode | Fixed | Simult. Gap N/S

Timer Resllts

On °

EBL .

550 | 35

60

310

-30

1. NBT 3 .-

SBL

_SBT ..

Assigned Phase

1~

Case Number

Phase Duration, s

286

28.6

540

6.5

554

| Change Period, (Y+Rq),§ °

6.0

-3.0

60 -

Max Allow Headway (MAH), s

0.0

0.0

0.0

Quéue Clearance Time (gs), S -

00

0.0

© 00 .

Green Extension Time (ge), S

0.0

0.0

0.0

Phase Call Probability

0.00

500

0,00

000

Max Out Probability

Movement Group Results

0.00

0.00

0.00

Approach Movement

Assigned Movement

Adjusted Flow Rate (v), veh/h

Adjusted Saturation Flow Rate (s), veh/h/In

Queue Service Time (gs), S

Gygle Queus Clearance Time (gr). s

Green Ratio (g/C)

0.25

0.54

0.55

Capacity (¢), veh/h -

390

5570

1 983"

Vqume-to—Capacnty Ratlo (X)

0.027

0.314

0,180

Avallable Capacity (ca); veh/h

Back of Queue (Q), veh/in (95th percentile)

03

60

Queue Storagé Ratio (RQ) (95th percentlle)

0.08:4 100

0.00

10.00

Uniform Delay (d1), s/veh

255

11.3 .

Incremental Delay (d2), shveh ... ..

Initial Queue Delay (d3), s/veh

0.0

Control Delay (d), s/veh

27.5

256 § 2

Level of Servrce (LOS)

Delay, s/veh /LOS .

C .-}.339

Interseotton Delay, s/veh / LO

Msul,tlmOd_al Ré‘sults o

Pedestrian LOS Score /LOS

Bicycle, LQ_S Score / LOS

Cooyrighl &

2518 University of Florida, Al Righis §

b Yarsion 883

R

At

110939



HCS 2010 Slgnallzed |ntersect|on Intermedlate Values

General Information Intersection Informat!on I T
Agency Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date {Nov 23, 2016 ! Area Type Other
Jurisdiction City of Highland Park Time Period |PM Peak Hour PHF 0.95
Intersection Green Bay Road / Laurel Al Analysis Year 12016 Analysis Period 1> 16:15
File Name Ex_PM_Green Bay Rd & Laurel Av.xus

Proleot Desorlption Green Bay Road Phase | Study

Demand |nformatlon “ R o .. EB, ' P W B RS .-
Approach Movement L T R L T R L T R L T R
Demand (v),veh/h {10 1100 {710 45 | 170 | 85 § 30 ] 550 35 § 60 | 310} 30

Signal Information L .
| Cycle, s 90.0 | Reference Phase
Offset,'s . .1 0 | Reference Point” |'Begin
Uncoordinated| No | Simult. Gap E/W
Force Mode ) Simult, Gap N/S™ |

Saturation Flow /Delay.=. -~ oL 1T L AT R
Lane Width Adjustment Factor (fw) 10001 1.00011.000§1.000] 1.000 { 1.000 § 1.000 { 1.000 | 1.000 § 1.000 | 1.000 | 1.000
Heavy Vehicle Adjustment Factor (f+v) . 11.0000.980 | 0.980 § 0.935 | 0.980 7.000 § 0.980 | 0.962 | 1:000 § 0.971 { 0,871 ] 1.000
Approach Grade Adjustment Factor () 1,000 1.000 | 1.000 § 1.000 1,000 | 1.000 § 1.000 } 1.000 } 1.000 § 1.000 | 1.000 } 1.000
P arking Activily Adjustment Fator (%) 41,000 ] 1,000 | 1.000 4 1.000 | 1,000 {1,000 § 1,000 § 1,000 | 1:000 4 1.000 | 1,000 | 1000
Bus Blockage Adjustment Factor (fsb) 1700011.00011.000711.000] 1.000 { 1.000 § 1.000 { 1.000 { 1.000 § 1.000 | 1.000 { 1.000-
Area Type Adjustment Factor (f) 1,000 1,000 1.000 1.000{ 1.000 | 1.000§ 1:000.{ 1:000 | 1.000 § 1.000 1,000 | 1.000
Lane Utilization Adjustment Factor (f.v) 10000 10.000 | 0.000§ 0.000] 0.000 | 0.000 § 0.000 | 0.000 | 0.000 § 0.000 { 0.000 { 0.000
Work Zone Adjustment Factor (fuz) 17000 11.00011.000] 1.000] 1.000 | 1.000 { 4.000 } 1.000 | 1.000 § 1.000 } 1.000 | 1.000
Lof-Turh Adjustment Factor () - - . . . 4 10000}~ " § -~ 10000{ ° *] 0.000 | 0.000.{ .~ . §0.000 {0,000 <"
Right-Turn Adjustment Factor (f=7) 0.000 v 0.000 0.000 0.000
Left-Turn Pedestrian Adjustment Fagtor (fiss) 10.000 0,000 {0,000 § 0.000 | 0.000 { 0.000 § 0.000 } 0.000 0,000 § 0.000 | 0,000 | 0,000
Right-Turn Ped-Bike Adjustment Factor(prb) 0.000 ] 0.000 | 0.000 ] 0.000 | 0.000 { 0.000 § 0.000 } 0.000 0000 0.000 | 0.000 § 0.000
Movement Saturation Flgw Rate (8), veh/h °§ .7 |- o1 0o | oo 1 0 70 1.0 |
Proportion of Vehicles Arriving on Green (P) 0.00 { 0.00 | 0.00 § 0.00 | 0,00 | 0.00 § 0.00 { 0.00 000 0.00 | 0.00 | 0.00
incremental Delay Factor (k) ‘ T 1023{023§023]023°] 011 | 050 | 050 § 0.11 {7050 | 0.50

Signal Timing /| Movement Groups ~ §  EBL EBT/R WBL | WBT/R §. NBL NBTR §- SBL | SBTR
LostTlme (t) ’ ] 60 |
Gréen Ratlo (g/C) .~ . 1 T U 028
Permltte Saturatlon FIow Rate {s ) veh/h/ln

00 ] .00 | 001 00°4. 00
0.0 0.0 0.0 (| 00 0.0
o o0 00 1. 005 00t 00
0.0 0.0 0.0 0.0 0.0

Permltted Queue Servlce Tlme (gps)
Timé to First Blockage (g0, s : .,
Queue Service Time Before Blockage (gis), s
Protected Right Satui low (se), vehm/in] ol 4 R B
Protected nght Effective Green Time (gq) s 0.0 00 | 0.0 0.0

Multimodal s - wB o o f o o NB nd oo SBo

Pedestrian Fw/ Fv 2.107 0.00 2.107 0.00 1.557 000 § 1557 0.00

Podestrian fs/ Faay > = - 40000 | 0130 0.000. |..0.130 ~§ 0,000 0.090 -4 0000 | 0089
Pedestrian Mcormer [ Mow ] ‘
Bicycle co/db ST 180119 | 425 , , 2527 4 1087.06 | 9.39 109880 | -9.14
Bicycle Fw/ Fv 3 364 | 021 | -364 052 | -364 0.53 -3.64 0.35

! Gavaraiad: TU3G2015 11:0959 AM

v of Floriadn, Al Rights Rasaryes




--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---

Copyright ® 2018 Univarsity of Florida, All Rights Resarvad. HCS 2010™ Streets Version 6.85 Generatad: 11/30/2015 11.09:59 AM




General Information

HCS 2010 Slgnahzed Intersechon Input Data

Intersection Informatlon

Agency Kimley-Horn

Duration, h

0.256

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurisdiction City of Hightand Park

Time Period

PM Peak Hour

PHF

0.95

Intersection

Green Bay Road / Deerfielt

Analysls Year

2016

Analysis Period

1> 16:15

File Name

Ex_PM_Green Bay Rd & Deerfleld Rd.xus

Project Description

Demand {nformation _

Green Bay Road Phase | Study

EB

-NB

A LA RE

RN NN

SB

Approach Movement

T

T

Demand (v),' veh/h

Sngnal Information

85

Cycle, s 67.3 Referénce Phasé

Offsét, s 0| Reference Point

Begin }-=

75

Uncoordinated| Yes | Simult. Gap E/W

Force Made | Simiit. Gap N/S

Traffic Information.. .

585 | 20

.20 {340

Approach Movement

Demand (v), veh/h

Initial Queue (Q»), veh/h

ocimir

Base Saturation Flow Rate (so), veh/h

[<s}
o
[}

1900 § 1900

) 11900

1900 1900

4900

Parking (Nm), man/h

g1y Velicles (Pr), %

o T

Ped /Bike / RTOR, /h

Buges (N), buses/h

OFN b

Arrival Type (AT)

wiojo}

Upstream Filtering (/)

olwicloi

olwiojo
oiwlol~

=iwlojo

{ 1,00

10
S

10011

Lane Width (W), ft

10.0

10.0

Turn Bay Length, ft

115

115 .

Grade (Pg), %

Speed Limit, mi/h

Phase Information

25

SEBL

- EBT .

5

. WBL

25

waT

30

NBL

30

_SBL | . SBT

24.0

24.0

24 0 39.0

Maximum Green (Gmax) or Phase Spht ]
Yellow Charige Interval m, s Ly

4570

Red Clearance Interval (Rc)

15 ‘

1.5

Green (-Gain), §

Start-Up Lost Time ( /), s

2.0

20

‘Exténslon of Effective Green (e), s

1207

Passage (PT), s

5.0

5.0

Recall Mode -

of 1" Of

off

Dual Enfry

Yésu

Yes

Yés. V

Yes

Yesm

Walk (Walk), §

0.0

Pedestrian Clearance T|me (PC), s

Multimodal Information .

0.0

19.0

SB.

85th % Speed / Rest in Walk / Corner Rad|us

. No..

No

Walkiway / Crossia k Width / Length, ft.

42 -

125

Street Width / Island / Curb

No

0 No.

Width Ouitside / Bike Lane / Shoulder, ft

5.0

120 ;

12 1501 20

Pedestrian Signal / Occupied Parking

0.50

No 0.50

I

3315 University of Flodda, Al Righes

Banarat

o, PUSOIENTS 1L A0 AM




cry o A

HCS 2010 Slgnallzed Intersectlon Results Summary

General Information ‘ Intersectlon Informatlon
Agency Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date |Nov 23, 2016 Area Type Other
Jurisdiction City of Highland Park Time Period {PM Peak Hour PHF 0.95
Intersection Green Bay Road / Deerfielj Analysis Year 12016 Analysis Period {1>16:15
File Name Ex_PM_Green Bay Rd & Deerfield Rd.xus

PrOJect Descrlpt;on Green Bay Road Phase | Study

Demand Informatlon L _ : : 3 . o Ib e
Approach Movement L T R L T R § L T R L T R
Demand(v)vehh ~ ~ ~ ~ ° {5 | 8 | 75 § 20 { 70 { 30 § 80 {685 | 20 J 20 | 340 5

Signal Information o ,;
Cycle, s | 67.3 |Reference Phase | 2 ‘
Offset, s ©~ . { 0 :|Referénte Point .{ Begin

Uncoordinated| Yes |{Simult. Gap E/W On [t
Force Mode { Fixed | Simult, GapN/S" | On

100
0.0
0o

00
100,100,
i “., . .OQ I Mgl S

TimerResults . - .. . ¥ EBL EBT WBL | WwBT.] NBL NBT:.J SBL [. SBT.
Assigned Phase 4 | 8 5 2 1 6
Case Number N TR I O I Y R
Phase Duration, s 17.8 17.6 75 42.7 7.0 42,2
Change Period, (Y+R3), s 1 601 {60 40 60§ 40" 60
Max Allow Headway (MAH), s 0.0 0.0 0.0 0.0 0.0 0.0
Queue Clearance Time (gs), s -~ ; 1 .00 0.0 0.0 00§ 00T 00
Green Extension Time (ge) s 0.0 0.0 0.0 0.0 0.0 0.0
Phase Call Probability - wooosbt000 4 000 4 000 {000 1.000.71 000
Max Out Probability 7 0.00 0.00 0.00 0.00 0.00 0.00

Movement Group Results _ i . e > 3 - owe-. F NB -
Approach Movement LI T
Assigned Movement T 7 |4 | 144 8-
0 4
0

Adjusted Flow Rate (v), veh/h
Adjusted Saturation Flow Rate (s), veh/h/ln =~ | 0. _ )
Queue Servxce T|me (gs) ‘ 0.0 , 0.0 {1 00§ 00

oloiwi—
-
les]

Green Ratlo (g/C) 017 ‘ 017 059 | 0.54
Capadity (c), veh/i ~ coops49 o f oc34ae o 1619} 990 |
Volume-to- Capamty Ratlo (X) : 0.498 0.365 0.136 1 0.644
Avajlable Capacity (ca), veh/h "z~ T T Ao 4 A ol 4 0] 0
Back of Queue (Q), veh/in (95th percentxle) 4.9 3.4 0.8 | 10.6
Quleue Storage Ratio (RQ) (96th percentile) {1000 ~ = 000 | 40181000}
Uniform Delay (d1), s/veh 25.6 : 24.9 64 | 107
‘Incremental Delay (dz), slveh =0 o7 e - =gt b3t T 44 401 32
Inltlal Queue Delay (d3), s/veh ' 0.0 0.0 00 | 00
ay (d), $/veh . o Y {280 0 X v es2l 465 (1390
Level of Serwce (LOS) ‘ C C A B
Approach Delay, s/veh/LOS ~ - " 1-o80 [ ¢ § 262 | c § 131 |- B
Intersection Delay, s/veh/LOS 15.2

o
&

Multimodal ReSuI“teh Lo R - EB.4. . WB ‘ . NB “y . sB ..
Pedestrian LOS Score /LOS 2.3 B 2.3 B 21 B 21 B
Bicycle LOS Score / LOS o T 08 ] AL 07 1 A f 17 P R A

12078 University of Florida, Al Righis Fesarvad, HOB W10 Siraas Yarsion 883 Gavaratssd T3N3 113913 AM




General Information

HCS 2010 Signalized Intersection Intermediate Values

Intersection Information

Agency Kimley-Horn Duration, h 0.25

Analyst RKF Analysis Date |Nov 23, 2016 | Area Type Other

Jurisdiction City of Highland Park Time Period |PM Peak Hour PHF 0.95

Intersection Green Bay Road / Deerfield Analysis Year {2016 Analysis Period 1> 16:15

File Name Ex_PM_Green Bay Rd & Deerfield Rd.xus

ProJect Descrlptlon Green Bay Road Phase | Study ik
Demand Informatlon . BB WB" . NB.. SB -
Approach Movement L T R LT R L T R L T R
‘Demand (v), veh/h 5 { 8 | 756 §:20°} 70 | 30 § 80 |'585 | .20 § 20 {340 5
Signal Information - , 1 '

Cycle, s 67.3 | Reference Phase | 2 ;

Offset, s | 0% '| Reférence Paint - | Begin ;

Uncoordmated Yes | Simult, Gap E/W

Force Mode = | Fixed | Simult. Gap N/S

Saturation Flow / Delay” - Lpasl R L [t R Y U3 Rey LT TR
Lane Width Adjustment Factor (fw) 0.000{0.000 {0.000 30.000| 0.000 | 0.000 § 0.000 | 0.000 | 0.000 § 0.000 | 0.000 | 0.000
Heavy Vehicle Adjustment Factor.(f+v) 0.00010.000{0.000 §0.000 | 0.000 | 0.000 § 0.000 | 0.000 | 0.000 § 0.000 ] 0,000 | 0,000
Approach Grade Adjustment Factor (fy) 0.000 ] 0.000 | 0.000 0.000 | 0.000 | 0.000 § 0.000 } 0.000 i 0.000 § 0.000 { 0.000 { 0,000
Parking Activity Adjustment Factor (f,) 0.000 | 0.000 |0.000 §0.000{ 0.000 | 0.000 § 0.000 | 0.000 | 0.000 § 0.000 | 0,000 | 0.000
Bus Blockage Adjustment Factor (fob) 0.000 { 0.000 {0.000 10.000{ 0,000 | 0,000 { 0.000 | 0.000 | 0.000 § 0.000 | 0.000 | 0.000
Area Type Adjustment Factor (fa) 0,000 0.00010.000 4 0.000 0.000 { 0,000 §0.000 { 0.000 { 0.000 § 0.0001-0:000 | 0.600
Lane Utilization Adjustment Factor (f.) 0.0000.000 }0.000 § 0.000} 0.000 | 0.000 { 0,000 { 0.000 | 0.000 § 0.000 | 0.000 | 0.000
Work Zone Adjustment Factor (fwz) 1,000 1.000 | 1.000 4 1.000] 1.000 { 1,000 § 1.000 | 1.000 | 1.000 ] 1.000 | 1.000 | 1.000
Léft-Turn Adjustment Factor (fi7) o~ 10,000 0.000{ - 40000100001 © "§0,000]0000] "
Right-Turn Adjustment Factor (frr) 0.000 ] 0.000 0.000 ] 0.000
Left-Turn Pedestrian Adjustmént Factor (fin) 40,000 {0,000 0.000 §0.000 | 0:000 {0.000 § 6.000 | 0.000 | 0.000 { 0.600.| 0.000 | 0.000
Right-Turn Ped-Bike Adjustment Factor (frps) §0.000 | 0.000 {0.000 §0.000| 0.000 | 0.000 § 0.000 | 0.000 { 0.000  0.000 { 0.000 | 0.000
Movement Saturation Flow Rate (s), veh/h R R B RS IR T o I
Proportion of Vehicles Arriving on Green (Py §0.001 0000003000} 000100030001} 0001! 0004 000]0007] 000
lncremental Delay Factor (k) ~ 710,00 1 1000 000710001 - " 400017 0007
Signal Timing/Movement-_Groups, 5 _EBL EBT/R § WBL..'{ WBTIR NBL | NBTRR SBL ‘SBTIR
Lost Time () 0.0 0.0 00 | 00 0.0 0.0

}- Green"Ratio (g/C) - : - 1-%047. 017 "17°059 {0544 0581 054
Permitted Saturatlon Flow Rate (Sp) veh/h/ln 0 i 0 0 0 0 0
Shared Saturation Flow Rate (ssn), veh/h/in - - Q. 0. 0 0 Q- 0
Permitted Effective Green Time (Qp) S_ 0.0 0.0 0.0
Permitted Service Time (g4), s e 0.0 o %o
Permitted Queue Serwce Txme (gps) s 0.0 0.0 0.0
Time to Firs{ Blockage (a1, s _ R 0.0 = ST00 0 10.0-
Queue Service Time Before Blockage (grs), s 0.0 0.0 0.0
Protected Right Saturation Flow (s3), veh/h/In; o oo o
Protected nght Effective Green Time (QR) s 0.0 0.0 0.0
Multimodal - EB - {. WB. "y TR YNB L o . SB -
Pedestrian Fw/ Fv 1.557 0.00 1.657 0.00 1.389 0.00 { 1.389 0.00
Pedestrian Fs/ Faelay 0.000 | 0.126 0,000 0126 § 0000 | 0078 { 0000 { 0079
Pedestrian Mcorner | Mow 1 0.00 0.00 0.00 | 0.00
Bicycle cb / db “{ 0.00 0.00 000 | 000 § 000 | 000 000 - 000
Bicycle Fw/ Fv -3.64 0.29 -3.64 0.21 -3.64 1,19 -3.64 0.63

Conyright & 2018 Univarsity of Flodda, M Righis Reservad 08 2010™ Suseis Yeraion 583 Gapsraiad 1IN0 115015 AM




--- Messages ---

No errors or warnings exist.

--- Comments ---
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HCS 2010 Signalized Intersection Input Data

General Information Intersection Information
Agency Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date {Nov 23, 2018 | Area Type Other
Jurisdiction City of Highland Park Time Period  |PM Peak Hour PHF 0.95
Intersection Green Bay Road / Bob-O-L} Analysis Year |2016 Analysis Period |1> 16:00
File Name Ex_PM_Green Bay Rd & Bob-O-Link.xus
Prorect Descrrptron Green Bay Road Phase | Study

Demandlnformatron o __ " __ _ . o . E - .. . WB, . B .
Approach Movement i L T R L T R L T R L T R
Demand (v), veh/h ' R D) ' ) : 1 { 2 )4

Reference Phase : :

' | Begin R R X DU L )
Simu!t. Gap ENV e -

Simult. Gap N/S

Traffi c |nformatron S _ . EB .. i - WB
Approach Movement L T R L T R L

Demand (v), vehih " = - 10 | 10| 20 §105 | 20 | 2§ 35 |'645 | 160 § 27| 405 | 715
Initial Queue (Qv), veh/h 0 0 0 0 0 0 0 '
Base Saturation Flow Rale (So), veh/h 1900 | 1900 ] 1900 § 1900 | 1900 | 1900 { 1900 { 1800 { 1900 § 1900 | 1900 { 1900
Parking (Nm), man/h None None ’ None None
Heavy Vehicles (Pmv), % .- N - D A 2.7 1.2 - ‘
Ped/Bike / RTOR, /h
Buses (V) buses/h
Arrival Type (AT) .
Upstream Filtering () . -~ .0~ 11.00{™ R E 1,00 § 100 {1.00 { 1,00 § 4.00
Lane Width (W), ft 11.0 11.0 10.0 | 12.0 j 14,0
Turn Bay Length, ft . 1. ' 1o | g9 0 | 1.0
Grade (Pg), %
Speed Limit, mith

=7 NI 10
o

ofWIOIo
bgt S
olwijojo

Phase Information - | .EBT.. §. WBL . / SBT
Maxrmum Green (Gmax) or Phase Spht S 240 240 § 110 39.0 39,0
W Interval (Y),'s " T T T T A s 8 o a8, 80 | case b
| tervaI(Rc),

2.0 2.0
S 20 20
3.0 7.0
" Of . | - Off -4 <Of "] “Min - 4 Off %t Mid -
Yes Yes Yes Yes § Yes Yes
00 1 00 Y00 |00 f 00 |00

Passage (PT) ] 3.0
Recall Mode -~~~ " o1 of
Dual Entry '
Walk (Walk), s . -
Pedestrian Clearance Time (PC) S

Muitimodal information . .. ‘ L N - WB oo NI
85th % Speed/ Rest in Walk / Corner Radrus 0 No 25 ] No 25 0 No
Walkway / C Ik Width / Lengt "ol o4 o0 [ 2] 0§90 | 42470
Street Width / Island / Curb I 0 No 0 0 No 0 0
Width Qiitside / Bike Lane / Shoulder, ft 172 150 | 204 12 { 560|204 12 [ 650 20 ) 12 {50 |20
Pedestrian Signal / Occupied Parking ‘ No { 0.50 No [ 0.50 No | 0.50 ] No ] 0.50

Jd TGRS 529 3 AR
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General Information

‘ Intersectlon Informatlon

HCS 2010 Slgnallzed Intersectlon Results Summary |

Agency Kimley-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

No

v 23,2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

PM Peak Hour

PHF

0.95

Intersection Green Bay Road / Bob-O-L

Analysis Year

20186

Analysis Period |1>16:00

File Name Ex_PM_Green Bay Rd & Bob-O-Link.xus

Demand Information . - . .

Project Description Green Bay Road Phase | Study

NB .

Approach Movement

Deman (v) eh/h

Reference Phase

0 | Refererice Poirit .- | Begin

Uncoordmated Yee Simult. Gap E/W

Force Méde { Fixed | Simult. Gap N/S’

Timer Results -

.. SBL. f, SBT.

Assigned Phase

Case Number

Phase Duration, s

Change Period, (Y+Rc),s "

Max Allow Headway (MAH), s

Queue Clearance Time (gs), s

Green Extension Time (), s

Phase Call Probability -

,000 | 000 -

ovement Group Restlts

Max Out-Probability

Approach Movement
Assigned Movement

Adjusted Flow Rate (v), veh/h

Adjusted Satiration Flow Rate (s), veh/h/in

Queue Service Time (gs), s

Cycle Queue Clearance Timé (ge), s

Green Ratio (g/C)

Capadty (3),vehlh -

Volume-to-Capacity Ratio (X)

Available Capacity (ca), vehih

Back of Queue (Q) veh/in (95th percentile)

 Quele Storage Ratio (RQ) (95th-perceritile)..

Uniform Delay (d1), s/veh

Incremental Delay (d2), siveh

Inmal Que e Delay (d3), s/veh
5 y{d), slveh

EETEN

Level of Service (LOS)

Approach Delay, s/veh /LOS =~ .-/

T

..365 |- D

¢

Intersection Delay, s/veh/ LOS

S

i

Multimodal Results -

S8

Pedestrian LOS Score /LOS

21 B

[Bieyd LOS §éore /108,

Cepyright @ 2018 Unevarsiiy of Florida, All Rights Reservss
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General Information

HCS 010 Signalized Intersection Intermediate Values

Intersection Information

Agency Kimley-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

PM Peak Hour

PHF

0.95

Intersection

Green Bay Road / Bob-O-L

Analysis Year

2016

Analysis Period

1>1

6.00

File Name

Ex_PM_Green Bay Rd & Bob-O-Link.xus

Project Description

Demand Information .

Green Bay Road Phase | Study

EB -

WB

NB

Approach Movement

L T

Demand (v), veh/h

Signal Information

ETRET

Cycle s {1 106.3 | Reference Phase ‘

&t,s " ] -0 ‘| Reference Poirt ]’

105

20 |

645

160

405

Uncoordinated] Yes | Simult, Gap E/W

Force Mode '§ Fixed { Simult. Gap N/$

Saturation Flow / Delay -

Lane Width Adjustment Factor (fw)

0.000

10,000

0.000

0.000

0,000

0.000

Heavy Vehicle Adjustment Factor (fuv)

0.000

0.000.

1.0.000

0.000 |

0,000 { 0.000

Approach Grade Adjustment Factor (fy)

0.000

0.000

0.000

0.000

0.000 { 0.000

Parking Activity Adjustment Factor (f»)

0.00010.

1.0.000

0.000

0.000 { 0.000

Bus Blockage Adjustment Factor (fob)

0.000

0.000

0.000

0.000 |

0.000 { 0.000

Area Type Adjustment Factor (fz)

10.000

0000

0] 0000,

0.000;

0,000

0,000

Lane Utilization Adjustment Factor (f.u)

0.000

0.000

0.000

0.000

0.000 { 0.000

Work Zone Adjustment Factor (faz) .

1.000

1.000

1.000 | 1.000

Left-Turn Adjustment Factor (i) *

41.000

1.000

] 0000 -

10000 |

Right-Turn Adjustment Factor (frr)

0.000

0.000

Left-Turn Pedestrian Adjustment Factor (f5) §0.000 {0.000°

)0 { 0.000

0,000

0.000.

0.000

0.000.

0.000

Right-Turn Ped-Bike Adjustment Factor (frob) |

0.000

0.000 !

0.000

0.000

0.000

0.000
Movemienit Saturation Flow Rate (s), veh/h ™ . =

0.000

Proportion of Vehicles Arriving on Green (P)

1000

0.00 |

0.00

0.00 |

0.00 { 0.00

0.00

Incremental Delay Factor (k)

Signal Timmgl Movement Groups

0.00

T SBL |

{000

Lost Tlme (tL)

k 0_44_:_:«-?: R

Uration Flow Rate (s SRR

0.0

Permltted Effective Green T;me (gp)

.00 "

Permttted Queue Serwce Tlme (gps), s

0.0

Time fo First Blockage (g), 8 = .-

L 00

Queue Service Time Before Blockage (gfs}, s

0.0

Protected Right Saturation Flow (s), veh/h/in] -

0.0

0.0 0.0

0.0

0.0

Protected Right Effective Green Time (gR) i
Multimodal .

"EB - -

Pedestrian Fuv/ Fv

1.657 0.00

1389

0.00

1389

0.00

1389

0.00

Pedestiati Fs ( Faelay -

0.000 -

REI

0.000

Xy

-0.000..-

10.000

0123

Pedestrian Mcorner | Mew

0.00

0.00

0.00

0.00

Bicycle oo/ db -

. 0.00

0.00

0.00

0.00 0.00

0.00

-0.00

:0.00

Bicycle Fw/ Fv

-3.64 0.07

-3.64

0.22 -3.64

1.46

-3.64

0.73

o, Al Righis
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No errors or warnings exist.

Copyright ® 2015 Univarsity of Florida, Al Rights Raserved.

--- Messages ---

--- Comments ---
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General Information

HCS 2010 Slgnallzed Intersectlon lnput Data

lntersectlon Information

Agency Kimley-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

PM Peak Hour

PHF

0.95

Intersection

Green Bay Road / Edgewo

Analysis Year

2016

Analysis Period

1>16:15

File Name

Ex_PM_Green Bay Rd & Edgewood Rd.xus

Project Description

Demand Information . -

Green Bay Road Phase | Study

NB . -

[ kN

Approach Movement

Signal Information .

Cycle s 67.7 Reference Phese .

0| Reference Point | Begin

Uncoordlnated Yes | Simult. Gap E/W

Force Mode - { Fixed | Simult. Gap N/S

o

Traffic Information

Approach Movement

Demand (v), veh/h .

Initial Queue (Qy), veh/h

Base Satliration Flow Rate (so), veh/h

1900

1900

Parking (Nm), man/h

] 1900 §1900

Heavy.Vshicles (PHv), %

Ped /Bike / RTOR, /h

Buses (Ne), buses/h

SO fw.

Arrival Type (AT)

Upstréam Filtering (/)

.1.00

bijwloto}.

Lane Width (W), ft

10.0

100

Turn Bay Length, ft

) 42:105 1 -

Grade (Pg), %

Speed Limit, mi/h

Phase Information -

75

15 1 15

30 | 30§ 30 |

14.0

300 |

30.0

Maxnmum Green (Gmax) or Phase Spht s

2.0

20

20l

3.0

3.0

Regall Mode

©Off

Dual Entry

Yes

Yes

Yes

Yes Yes

Walk (Walk), s

70 7

Pedestrian Clearance Tme (PC)

Multlmodal Information

0.0

10.0

0.0 0 |~

25 170

No | 25

No 25 0

85th % Speed / Rest in Walk / Corner Radlus

12 1 0 490"

Stre.ef W|dih / Island / Curb

No 1 0

0 No

0 No | O

No

-Width Outside / Bike Lane / Shoulder, ft

20 1 12

50 20| &2

50 | 2.0 | 12,

120

Pedestrian Signal / Occupied Parking

0.50 No

| 050

[050 No | 050

G 2018 Unibvarsity of Flodda, Al Bights Ra
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General Information

HCS 2010 Slgnallzed Intersectlon Results Summary

Intersection Information

Agency Kimley-Horn

Duration, h

0.

25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

PM Peak Hour

PHF

0.

95

Intersection

Green Bay Road / Edgewo

Analysis Year

2016

Analysis Period |1

>16:15

File Name

Ex_PM_Green Bay Rd & Edgewood Rd.xus

Project Description

‘Demand Information : -

Green Bay Road Phase | Study

EB

BiA SR B

Approach Movement

T

‘Demand (v), veh/h

.Sign_a I[grr’nion

Cycle, s [767.7 [Reference Phase

Referénée Point:{ B

Uncoordmated Simult. Gap EIW

4 Graen |

Yellow | i

Simult. Gap N/S

. Force Mde’ T

Timer Résults -

Assigned Phase

Caise Number

R

40 -

Phase Duration, s

7.0

474

404

Change Period, (Y+R), s

70

6.0

6.0

Max Allow Headway (MAH), s

0.0

0.0

00

Quéue Clearance Timeé (gs), s

C0.0°

0.0

0.0

Green Extension Time (gs), s

0.0

0.0

0.0

Piiase Call Probablty -

_.0.00

T 0.00

20.00 .

000

000 ¢

Max Out Proability

ent Group Results

0.00

0.00

0.00

0.00

000

Abbro.é.ch Movement

Assigned Movement

Adjusted Flow Rate (v), veh/h

Adjusted Saturation Flow Rate (s), veh/h/In

Queue Service Time (gs), s

Cycle Queue Clearance Time (ge), s ..

Green Ratio (g/C)

0.11

Capaaly (o), venh

1734

Volume to -Capacity Ratlo (X)

‘ 0243

y (ca), vehlh

Back of Queue (Q), vehiin (95th percentile)

1.2

Queue Storage Ratio (RQ) (95th percentile)

1028

TR

27.5

33.1

Umform Delay (d1) s/veh

Inltlal Queue Delay (da) s/veh

Control Dglay (d), s/veh

Level of Serwce (LOS)

Podastrian LOS Score /108

Bicycle LOS Score /LOS

Sopyrigh 18 University of Flonda, Al Righis |
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HCS 2010 Signalized Intersection Intermediate Values _

General Information Intersection Information
Agency Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date |Nov 23, 2016 Area Type Other
Jurisdiction City of Highland Park Time Period |PM Peak Hour PHF 0.95
Intersection Green Bay Road / Edgewo| Analysis Year 12016 Analysis Period 1> 16:15
File Name Ex_PM_Green Bay Rd & Edgewood Rd.xus

Project Description Green Bay Road Phase | Study

Demand Information L : ':"E,_B. g0 . WB. f . .NB o 8B ,
Approach Movement L T R L T R L T R L T R
Demand'(vy,veh/h = T xR0 L b a5 § o1 e | 30 {7951 1 §-1.14901 45

Signal Information .
Cycle, s | 67.7 | Reference Phase | 2
Offsét,s 1.0 | Reference’Point | Begin
Uncoordinated| Yes | Simult. Gap E/W On
Force Mode " { Fixed | Simult. Gap N/S | On

Saturation Flow [ Delay el 4 R4 L T R gl T ;
Lane Width Adjustment Factor (fw) 10.000{0.000{0.000§0.000{ 0.000 | 0.000 § 0.000{ 0.000 | 0.000 § 0.000 | 0.000 | 0.000
Heavy Vehicle Adjustment Factor () " §0.0000.000 | 0.000.§0.000] 0,000 { 0,000 § 0.000 | 6,000 0,000 § 0,000 | 0.000 | 0000
Approach Grade Adjustment Factor (f) 0.000}0.000 10.000 §0.000} 0.000 { 0,000 § 0.000 { 0.000 | 0.000 } 0.000 { 0.000 | 0.000
Parking Activity Adjustment Factor (f) 0.000{0.000 {0.000 4 0.000{ 0.000 { 0.000 § 0.000] 0.000 | 0.000 § 0.000 | 0.000. | 0.000
Bus Blockage Adjustment Factor (fsb) 0.000{0.000 | 0.000 §0.000} 0.000 | 0.000 | 0.000 | 0.000 { 0.000
Area Type Adjustrent Factor (fs) ~$0.0000.000 {0.000 § 0.000 0.000 { 0.000 ,000.1 0,000 | 0.600 | 0.000
Lane Utilization Adjustment Factor (fLu) 0.000{ 0.000 }0.000§ 0.000| 0.000 } 0.000 0.000 0.000
Work Zone Adjustment Factor (fwz) §1.00011.000{1.000§1.000] 1.000 | 1.000 1.000 1.000
Left-Turn Adjustment Factor (A7) .~ ¥~ -Tooool ~ 8~ Joooo [~

Right-Turn Adjustment Factor (frr) i 0000} ° 0.000
Left-Turn Pedestrian Adjustment Factor (fLs) 10.000] 0.000 {0,000 §0.000 0,000 | 0.000 0.000 { 0,000 | 0,000
Right-Turn Ped-Bike Adjustment Factor (fros) §0.000 | 0.000 {0.00010.0001 0.000 | 0.000 0.000 § 0.000 | 0.000
 Movement Saturation Flow Rate (s),véhsh - § © | o “f-od 10 | ¥ o] o1 - 10| -
Proportion of Vehicles Arriving on Green (P) § 0.00 | 0.00 | 0.00 § 0.00 { 0.00 | 0.00 § 0.00 | 0.00 | 0.00 { 0.00 | 0.00 | 0.00
Incremental Delay Factor (k) "~ §0.00] {000 1000} "t §0.00 ’ (

_|gr3|_.imngl_,ovementGrous_,, % e B
Lost Time (£) 0.0 0.0

‘Gréen Ratio (g/C) : _ E M
Permitted Saturation Flow Rate (sp), veh/h/ln 0 0
Shared Saturation Flow Rate (ssh),veh/nin . § | -0 [ 1 0
Permitted Effectlve Green Time (gp) S 0.0 0.0
| Permitted Servi O T
Permltted Queue Serwce Tme (gps) 0.0 0.0

d Saturation Flow (sg), veh/h/ln R e _
Protected nght Effective Green Time (gR) 0.0 0.0
Multmodal . . . .. - .. - - Eg 4 " we.. - { NB . __..SB
Pedestrian Fw/ Fv 1.557 0.00 1.389 0.00 § 0.681 0.00 1.557 0.00
Pedestrian Fs/ Fostay -~ - {4 0000.:] 0140 0.000 0149 % 0000 | 0.065 :f ~0.000 | -0,084
Pedestrian Mcormer / Mcw ] 0.00 0.00 0.00 0.00
Bicycle ¢v/ db ' ' 000 | 000 § 000 | 000  §:000 |.000.§ 000 0.00
Bicycle Fw/ Fv 0.01 -3.64 1.43 -3.64 0.93

GTO™ 8irsets Yeosion 8.85 Ganes SRS Z0TE 1200y o

fda, Al Righis Res

et BeTahE
Conyight $ 2318 uni




--- Messages ---

No errors or warnings exist.

--- Comments ---
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HCS 2010 Slgnahzed Intersect|on Input Data

General Information Intersectlon Informatlon
Agency Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date |Nov 23, 2016 Area Type Other
Jurisdiction City of Highland Park Time Perlod |PM Peak Hour PHF 0.95
Intersection Green Bay Road / Roger W Analysis Year {2016 Analysis Period {1>16:15
File Name Ex_PM_Green Bay Rd & Roger Williams Ave.xus

Project Description Green Bay Road Phase | Study

Démand Information . , . B . : -
Approach Movement R L T R

{ 72.2 {Reference Phase
Offsats |0 _|Refernce Pont | B6GA.
Uncoordinated| Yes |Simult. Gap E/W

orce Mode i Simutt. Gap N/S ™

Traffic Information
Approaoh Movement L R R
d (). vehih o 4 1.1 1 {60 |- 1 | 654 1.1 770 {105°§ 65 | 455 1 1
Inmal Queue (Qv), veh/h 0 0 ‘ _ 0
Base Saturation Flow Rate (&), veh/h 1900 | 1900 § 1900 § 4900 | 1900 | 1900 § 1900 | 1900 { 1900 § 1900 | 1900 | 1900;
Parking (Nm), man/h None None None None
Heavy Vehicles (Phv), % . 2 i ' ‘
Ped / Bike / RTOR, /h 0
Buses (Nb), buses/ih. -~ - . { o1
Arrival Type (AT) i 3 3
Upstream Filtering (/) - {1.00 100490041004 1001]1
Lane Width (W), ft 1001 {1207 120 16.0 90 | 90
Turn Bay Length, ft 1 1o " t1e |0 ot 4 9y0 o
Grade (Pg), % 0 0 0 | 0
Speedleit =S T : - SRR SUUU: DU . S . -

NN
o

Phase nforma 1on
Maximum Green (Gmax) or Phase Spht S
Yellow Change Interval(V),’s .

Red Clearance Interval { Re), s

Minimtm. Gréen ( Gmin), §. - T < R e
Start-Up Lost Time ( /f), s 2.0
Extension of Effective Greén (e),s 4 .20 71 =
Passage (PT) S § 30

~19.0 =120 1 10 240
15 15 10 15

20 {20 20 1 20 | 20
20 1. 20 | 20, % 20871 20
70 3.0 7.0

85th%Speed/Rest in Walk / Corner Radlus o No | 25 0 { No| 25y 0 { No | 251 0 No | 25 |
Walkway / Crosswalk Width / Length, ft 90 | 12 10 fooi12 [0 Y00 121 0 490112 1 0
Street Width / Island / Curb 0 0 {Nof 0 0 {No § O 0 {Nod 0] 0 | No
Width Outelde / Bike Lane / Shoulder, i .. § 12 ] 50 | 2.0 § 121 50 {20 § 12 | 50 { 20 1 12 | 50 | 20
Pedestrian Signal / Occupied Parking No | 050 No | 050 No 050 { No | 050

Copyright & 2018 Univarsity of Florida, S1ERIgHE Raseniad PHIS 20457 Slrests Varsion B85 Gannrated: VNGRS 129331 £




General Information

Intersection Information

Agency Kimley-Horn

Duration, h

0.25

Analyst RKF

Analysis Date

Nov 23, 2016

Area Type

Other

Jurisdiction City of Highland Park

Time Period

PM Peak Hour

PHF

0.95

Intersection Green Bay Road / Roger W

Analysis Year

2016

{ Analysis Period {1> 16:

15

File Name Ex_PM_Green Bay Rd & Roger Williams Ave.xus

Project Description

De'in'and lnfimtion .

Green Bay Road Phase I Study

_ HCS 2010 Slgnallzed Intersectlon Results Summary _

Approach Movement

Demand (v) veh/h '

Slgnal lnfgr,mation .

72,2 Reference Phase 2

Unceordmated Yes Simu!t. Gap E/W
Force Mode ~ | Fixed | Simult, Gap'N/S

[ Timer Results _

Assigned Phase

Case Number

8.0

83

K

4.0

Phase Duration, s

17.4

47.6

7.2

54.8

Change Period, (Y+R:), 8

6.0

60§

40 .

. 6.0

Max Allow Headway (MAH), s

0.0

0.0

0.0

0.0

Queue Clearance Time (gs),’s =

T

T

0.0

Green Extension Time (ge), s

0.0

0.0

0.0

0.0

‘Phasé Call Probability

©0.00

_0,00

4000

0.00

000

Max Out Probability

Movement Group Results

0.00

0.00

0.00

0.00

0.00

Approach Movement

Assigiied Movement .

14 |

1 16

Adjusted Flow Rate (v), veh/h

“Adjusted Saturation Flow Rate (s), veh/h/in

Queue Service Time (gs), s

Cycle Queue Clearance Time (gc), s

Green Ratio (¢/C)

Capacty (), venih

Volume-to-Capacity Ratio (X)

Avallable Capagity (ca), veh/h-

Back of Queue (Q) veh ln (95 h percentlle)

Queue Storage Rat

Umform Delay (d1) s/veh

Inmal Queue Delay (da) /veh

Coritrol Delay (d), s/veh

Level of Service (LOS)

Approach Delay, siven /LOS *

Intersection Delay, siveh/LOS

2 .%L;.' R et

Multimodal Results »

NB

Pedestrian LOS Score /LOS

B 23

arY:

20

Bicycle LOS Score /LOS

55" &

14

T A018 Univarzity of Flodda &l Righes Rgservyy

HES 20107 By

ST 1200 N BN




General Information

HS 2010 Signalized Intersection Intermediate Valus

Intersection Information

FRP

Demand Information

Green Bay Road Phase | Study

Agency Kimley-Horn Duration, h 0.25
Analyst RKF Analysis Date [Nov 23, 2016 | Area Type Other
Jurisdiction City of Highland Park Time Period {PM Peak Hour PHF 0.95
Intersection - Green Bay Road / Roger W Analysis Year {2016 Analysis Period (1> 16:15
File Name Ex_PM_Green Bay Rd & Roger Willlams Ave.xus

Project Description
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Signal Information

Cycle, s 72.2 4Refere‘nce Phase

Offset,'s -~ | .0 " | Reference Point | Begin {-
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Uncoordinated] Yes | Simul. Gap E/W

On

Force Mode { Fixed | Simult. Gap N/S

EB WB NB

Saturation Flow / Delay LT R 4. L | T Ry L T R4 1 T R"
Lane Width Adjustment Factor (fw) 0.000 { 0.000 | 0.000 § 0.000] 0.000 | 0.000 § 0.000 { 0.000 | 0.000 § 0.000 | 0.000 | 0.000
Heavy Vehicle Adjustment Factor (f4v) . - . §0.000 ] 0.000 {0,0007.0.000 0.000 | 0,000 § 0.000 | 0.000{:0.000 4 0.000 § 0.000 | 0,000
Approach Grade Adjustment Factor (fz) 0.0000.000 | 0.000 §0.000{ 0.000 | 0.000 § 0.000 | 0.000 | 0.000 § 0.000 | 0.000 | 0.000
Parking Activity Adjustment Factor () - 10.00010.000 }0.000§0.000{ 0.000 { 0.000 § 0,000 { 0,000 § 0.000 § 0.000 | 0.000 | 0.000
Bus Blockage Adjustment Factor (fbt) §0.000{0.0000.00010.000] 0.000 | 0.000 § 0.000 } 0.000 | 0.000 § 0.000 | 0.000 | 0.000
Area Typé Adjustment Factor () 130.000 { 0.600 {0:000 0,000} 0.000 | 0.000 § 0,000 | 0,000 { 0:000 § ©.000 { 0.000 | 0.000
Lane Utilization Adjustment Factor () 10.000{0.000 {0.0000.000| 0.000 { 0.000 § 0.000 | 0.000 | 0.000 § 0.000 | 0.000 | 0.000
Work Zone Adjustment Factor (fwz) 1,000 1,000 | 1.000 § 1.000{ 1.000 | 1.000 { 1.000 | 1.000 | 1.000 § 1.000 { 1.000 | 1.000
Left-Turn Adjustment Factor (fir) ~{0.000) 0.000 10,000 1 0 74000040000,
Right-Turn Adjustment Factor (frr) 0.000 0.000 0.000 0.000
Left-Turn Pedestrian Adjustment Factor (fios) {0,000 0.000 §0.0000.000{ 0.000 { 0.000 § 0,000 | 6.000 { 0.000 § 0.000 { 0.000 { 0.000
Right-Turn Ped-Bike Adjustment Factor (fass) §0.000 { 0.000 | 0.000 §0.000 0.000 | 0.000 {0.000 | 0.000 | 0.000 § 0.000 { 0.000 | 0.000
Movement Saturation Flow Rate (s), veh/h ~.§ © ol oy ttoe.t okt b0 (o0
ProportlonofVehmIesArrlvmgon Green (P) $0.00{ 0.00|000%0.00{ 000} 000§ 000]{ 000 ]| C00 § 000} 0004 0.00
Incremental Delay actor( : e 000} 300014 0.00 "1 000 | 0.00 ""0.00"

0.0

Lost Time (tL) 0.0
Green Ratio (g/C) ] 0.16 .. 016
Permitted Saturatlon Flow Rate (Sp) veh/h/ln 0 0
Shared Saturation F 0. -0
Permitted Effective Green Tlme (gp) 0.0
Permitted Service Time (gv), ' 70,0 00 - 1
Permitted Queue Servrce Tlme (gps) 0.0 - 0.0
Time to First Blockage (g1, § - 00 | 00 ¥
Queue Service Time Before Blockage (grs) 0.0 00
Protected Right Saturation. Flow (ss); Vah/h/in e L
Protected nght Effeotnve Green Tlme (gR) 0.0 0.0
Multimodal® . - s SEBL S WB .
Pedestrian Fw / Fv 1.389 0.00 1.857 0.00
Pedestrian Fs [ Faeiay 0.000 0.130 0,000 0.130
Pedestrian Mcomer | Mow 0.00 0.00
Bicyclecv/ds 0.00- | 0.00 0.00 0.00
Bicycle Fw ! Fy -3.64 0.01 -3.64 0.38
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--- Messages ---

WARNING: Since queue spillover from turn lanes and spillback into upstream intersections is not
accounted for in the HCM procedures, use of a simulation tool may be advised in situations where the
Queue Storage Ratio exceeds 1.0.

--- Comments ---
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