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3. State what the current applicable Transportation Impact Fees are and what option
the developer will be selecting for payment. If the site is in a special district, so state
and summarize the applicable fees.

4. Provide recommendations for the proposed roundabout geometry. (What is the
minimum size for the Roundabout center island?) Review 2 clarification. Include
analysis/recommendations in the report.
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Unresolved. The TIS associated with the Sketch Plan was approved as is since
it is a bigger picture analysis of the overall development. The TIS associated
with the preliminary plans needs to provide detailed recommendation to

include trigger points as requested above that are specific to the preliminary
plan application for Springs at Waterview East. Please call if you need
clarification. Provide a table of the improvements similar to the TIS prepared
for Flying Horse North which identified the improvements, when the
improvement needs to be constructed and who will be responsible for the
improvement.

Traffic Engineer’s Statement

This traffic report and supporting information were prepared under my responsible charge and they comport with the
standard of care. So far as is consistent with the standard of care, said report was prepared in general conformance
with the criteria established by the County for traffic reports.

?j/:md will compty with all commitments made on my behalf within this report.
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CONSULTANTS, INC.

January 9, 2018

Mr. Charles Cothern, P.E.
Dakota Springs Engineering
31 North Tejon, Suite 311
Colorado Springs, CO 80903
RE:  Waterview Sketch Plan
Updated Master Traffic Impact Study
Springs at Waterview East Preliminary Plan
PCD Project No. SKP 16-002
El Paso County, Colorado
LSC #164691
Dear Charles:

In response to your request, LSC Transportation Consultants, Inc. has completed this updated
master traffic impact study (TIS) for the Waterview Sketch Plan Amendment. The sketch plan
location is shown in Figure 1. The sketch plan amendment involves two separate areas of the
previous sketch plan. As shown on Figure 1, the western portion of the sketch plan area to be
developed is located south of Powers Boulevard west and east of Grinnell Boulevard and the
eastern portion to be developed is located north and south of Bradley Road and east of Powers
Boulevard. The Bluestem Prairie Open Space and vacant Waterview Sketch Plan land use parcels
are located between these two areas. The county Major Transportation Corridors Plan (MTCP)
shows a future new section of Bradley Road between Goldfield Drive and Powers Boulevard. The
Waterview parcel northwest of the Powers/Bradley intersection is located on the north side of this
future Bradley Road alignment.

Site access to the western portion is proposed to Goldfield Drive, to a three-quarter movement
(left-in/right-in/right-out-only) access to Grinnell Boulevard, and to a right-in/right-out-only
access to Bradley Road. Site access to the eastern portion of the sketch plan is proposed to Bradley
Road east and west of Powers.

This is an update to the LSC Master Traffic Impact Study (TIS) for the Waterview Sketch Plan
dated July 28, 2014.

REPORT CONTENTS

This updated traffic impact report presents the anticipated traffic impacts of the proposed develop-
ment on the adjacent roadways and the roadway system improvements needed to mitigate the
traffic impacts. The report contains the following:
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* A determination of the existing traffic and roadway conditions in the vicinity of the site
including the lane geometries and traffic controls

» The projected average weekday and peak-hour vehicle-trips to be generated by the two sketch
plan areas

» The assignment of the projected trips on the area roadways

* Projections of the future background and resulting total traffic volumes on the area roadways

* Level of service analysis at key intersections adjacent to and in the vicinity of the site

* A traffic signal progression analysis for Bradley Road east of Powers Boulevard

* Recommendations for intersection laneage, traffic control, and street classifications

LAND USE AND ACCESS

Figure 2 shows the Waterview Sketch Plan Amendment areas. The amendment involves west and
east areas. The specific areas included in the study are shown in the red border on the figures.
These include areas of amendment as well as sketch plan areas not proposed for amendment but
not yet developed. Figure 2 also shows the areas of the sketch plan that have changed since
completion of the Waterview Sketch Plan Amendment Updated Master Traffic Impact Study dated
July 28, 2014 and a technical memorandum to accompany two deviation requests dated
February 6, 2015. This report replaces both prior reports.

West Area

West of Grinnell Boulevard

No changes are proposed to the land use and access shown in the 2014 report and memorandum
for the parcels located south of Powers Boulevard, north of Bradley Road, and west of Grinnell
Boulevard. These parcels are planned to be developed for multi-family uses. Access to these
parcels is proposed via an extension of Goldfield Drive west of Grinnell Boulevard, a potential
right-in/right-out-only access to Grinnell Boulevard between Powers Boulevard and Goldfield
Drive and a potential right-in/right-out on Bradley Road west of Grinnell. A connection would be
provided to the Hassell property to the north.

East of Grinnell Boulevard

Previously planned commercial and multi-family residential development parcels southeast of
Grinnell and Goldfield have been replaced with one single-family residential (Springs at
Waterviews) site on the current Sketch Plan Amendment. The commercial parcel southeast of
Powers/Grinnell will remain as is on the Sketch Plan. Access to these planned developments is
proposed from Goldfield Drive. Also, as shown in the 2014 report and reflected on the approved
Sketch Plan, a three-quarter movement (left-in/right-in/right-out-only) access to Grinnell
Boulevard is planned for the commercial parcel located northeast of the intersection of Grinnell
Boulevard and Goldfield Drive. The access location is 725 feet north of Goldfield Drive (centerline
spacing). The County Engineer approval of this access point included the requirement for a written
agreement that would require the developer to install a traffic signal at this intersection in the
unlikely event that one becomes warranted/necessary.
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Parcel 5 was previously planned to contain multi-family housing and Parcel 6 was previously
planned to be developed with commercial uses. These two parcels are now planned to be combined
and developed with 100 lots for single-family homes. Primary access to these parcels would be to
Escanaba Drive. An additional three-quarter movement access to Bradley Road has been approved
about 505 feet east of Grinnell Boulevard (DEV17006, attached). There is an existing access at
this location for a pump station. The pump station access would be reconfigured to provide access
from a new north/south internal street.

Parcel 7 is planned to be developed with commercial uses. As shown in the 2014 report, Parcel 7
was assumed to contain two restaurants, a gas station with a convenience store, a bank, and about
122,000 square feet of retail floor space. In addition to the proposed three-quarter access to
Grinnell, access to this parcel would be via two full-movement access points to Cudahy Drive. The
first access is about 400 feet south of Dancing Sun Way and the second access would form the
west leg of the intersection of Cudahy/Dancing Sun Way. Due to intersection spacing
limitations, there can be no access to Goldfield.

Since completion of the 2014 report the residential areas of the Painted Sky at Waterview have
been almost entirely built out. At the time the updated traffic counts were conducted there were
about 15 lots with homes either under construction (or recently constructed and unoccupied) in the
northeast corner of that development.

East Area

West of Powers Boulevard

Parcel 16 is a vacant commercial development parcel of about 30 acres. Access would not be to
Powers Boulevard, but rather would need to be to the future Bradley Road connection between
Goldfield and Powers. No changes are proposed to Parcel 16.

East of Powers Boulevard

No changes are proposed to general land use for Parcels 14 and 15, which are located east of
Powers Boulevard and north of Bradley Road. Parcel 14 is planned to be developed for industrial/
warehouse land uses. Parcel 15 is planned to be developed for commercial uses.

Parcel 17 is planned for commercial uses. The southernmost area may potentially be used for a
community recreation center.

Parcel 18 is the site of the proposed future Springs at Waterview East development with single-
family residential and commercial land uses. The 2014 study assumed a land use of 785 lots for
single-family homes for this parcel based on a density of 4.5 dwellings per acre. Since completion
of that report a conceptual site plan has been prepared. It is now planned to be developed with 865
single-family homes. Parcel 18 also contains a potential future school site.
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The 2014 study showed primary access to these parcels via a full-movement site intersection to
Bradley Road about 2,000 feet east of Powers Boulevard and an additional right-in/right-out-only
access to Bradley Road about 800 feet east of Powers Boulevard. The 2015 technical memorandum
presented a proposed revision to these access points to show the full-movement access 800 feet
east of Powers Boulevard and the right-in/right-out switched to the location 2,000 feet east of
Powers Boulevard. Based on comments received from the Colorado Department of Transportation
(CDOT) and a more recent meeting with CDOT, the proposed location of the full-movement
access point is now being proposed at a location about 1,030 feet east of Powers Boulevard. The
right-in/right-out access point is now proposed at a location about 1,300 feet east of the full-
movement access. Figure 3 shows the proposed access spacing.

ROADWAY AND TRAFFIC CONDITIONS
Area Roadways

Figure 1 shows the roadways in the vicinity of the two sites. The major roadways are identified
below, followed by a brief description.

*  Powers Boulevard (State Highway 21) is classified as a Freeway (FW). Powers Boulevard
is one of the region’s main north/south corridors. Powers Boulevard has a center median and
a posted speed limit of 60 miles per hour (mph) north of Crestera Parkway. South of this point
the posted speed limit is 65 mph. Powers Boulevard is ultimately planned to be converted to
a Freeway with grade-separated intersections.

* Bradley Road is shown with a Minor Arterial classification east of Grinnell Boulevard on
the 2016 update to the DRAFT 2040 E/ Paso County Major Transportation Corridors Plan
(MTCP). East of Grinnell Boulevard to Goldfield Drive, Bradley Road has been upgraded to
a two-lane Urban Residential Collector rural cross section. West of Grinnell Boulevard,
Bradley Road is a four-lane roadway with a 40-mph posted speed limit and has a raised
median, left-turn lanes, and rural paved shoulders.

*  Grinnell Boulevard is shown as a Minor Arterial on the 2016 DRAFT 2040 El Paso County
MTCP Update. Grinnell Boulevard extends south from Powers Boulevard to Fontaine
Boulevard and has a 40-mph posted speed limit (50 mph south of Bradley). The roadway is a
median-divided, four-lane facility (plus auxiliary turn lanes) south of Bradley Road. North of
Bradley, the roadway transitions to an interim two-lane roadway with auxiliary turn lanes at
the Goldfield Drive intersection and the Powers intersection.

*  Goldfield Drive has been constructed within the Painted Sky at Waterview development
between Grinnell Boulevard and Bradley Road. The Grinnell Boulevard/Goldfield Drive
intersection is currently unsignalized. Right-turn and left-turn deceleration lanes have been
constructed on Grinnell Boulevard at the intersection. Goldfield Drive is classified as a Non-
Residential Collector for the first 700 feet east of Grinnell. Between this point and Bradley to
the southeast it is classified as a Residential Collector.
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Existing Traffic Conditions

Figure 4w shows the existing traffic volumes at the Powers Boulevard/Grinnell Boulevard, Grinnell
Boulevard/Goldfield Drive, and Bradley Road/Grinnell Boulevard intersections. The traffic
volumes are based on the attached traffic counts conducted by LSC in August and September 2016.
Figure 4e shows the existing traffic volumes at the Powers Boulevard/Bradley Road intersection.
The traffic volumes are from the attached traffic counts conducted by LSC in October 2016.

Figures 4w and 4e also show the existing lane geometries and traffic controls at the analyzed inter-
sections. The Powers Boulevard/Grinnell Boulevard and Powers/Bradley intersections are traffic
signal controlled. The Goldfield Drive/Grinnell Boulevard intersection is Stop-sign controlled but
is planned to be signalized in the future. The Bradley Road/Grinnell Boulevard intersection is all-
way, Stop-sign controlled.

Existing Levels of Service

Level of service (LOS) is a quantitative measure of the level of congestion or delay at an inter-
section. Level of service is indicated on a scale from “A” to “F.” LOS A represents control delay
of less than 10 seconds for unsignalized and signalized intersections. LOS F represents control
delay of more than 50 seconds for unsignalized intersections and more than 80 seconds for
signalized intersections. Table 1 shows the level of service delay ranges.

Table 1
Intersection Levels of Service Delay Ranges
Signalized Unsignalized
Level of Service Intersections Intersections

Control Delay (seconds per vehicle)

A less than 10 sec less than 10 sec
B 10-20 sec 10-15 sec

C 20-35 sec 15-25 sec

D 35-55 sec 25-35 sec

E 55-80 sec 35-50 sec

F greater than 80 sec greater than 50 sec

The intersection of Goldfield/Grinnell has been analyzed to determine the existing levels of service
based on the unsignalized method of analysis procedures from the Highway Capacity Manual
(HCM), 6th Edition by the Transportation Research Board. The traffic signal-controlled Powers/
Grinnell and Powers/Bradley intersections have been analyzed using Synchro. The intersection of
Bradley Road/Grinnell Boulevard is currently all-way Stop-sign controlled. The HCM procedure
for all-way Stop-sign-controlled intersections is limited to three approach lanes. As the southbound
approach at Bradley/Grinnell currently has four approach lanes, it was analyzed using Synchro/
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SimTraffic. The simulation was run five times and the average stop delay per vehicle for each lane
was averaged over the five runs and compared to the control delay listed in Table 1. Figures 4w
and 4e show the level of service analysis results. The analyzed intersections are currently operating
at satisfactory levels of service. The level of service reports are attached.

SHORT-TERM (2017) BACKGROUND TRAFFIC

Background traffic is the traffic estimated to be on the adjacent roadways without consideration of
the proposed development traffic. Background traffic includes the through traffic and the traffic
generated by adjacent developments but assumes zero traffic generated by the future sketch plan
amendment development areas. Figures Sw and 5e show the estimated 2017 background traffic
volumes for the western and eastern portions of the sketch plan area, respectively. These volumes
assume buildout of Painted Sky at Waterview Filings No. 1 through Filing No. 7. In August and
September 2016 when the traffic counts were conducted at the nearby intersections, there were
about 15 lots with homes either under construction (or recently constructed and unoccupied) in the
northeast corner of that development. The 2017 background traffic volumes were developed by
first applying a three-percent-per-year growth rate to non-Painted Sky at Waterview traffic on the
adjacent roadways and intersections. Estimates of traffic to be generated by completion of the
Painted Sky at Waterview Filing Nos. 3 through 7 were then added to the baseline non-Waterview
traffic on the adjacent street system.

2040 BACKGROUND TRAFFIC

The background traffic volumes for the year 2040 are shown on Figures 6w and 6e for the western
and eastern portions of the sketch plan area, respectively. The 2040 background traffic volumes
were based in part on the forecasted traffic volumes from the E/ Paso County MTCP 2040
Transportation Model. Recent adjustments to the prior volumes have been made based on 2040
projected volumes for Bradley Road shown in the DRAFT 2016 MTCP Update and volumes
estimated as part of the Marksheffel South Corridor Preservation Plan Study. Background traffic
volumes also include traffic volumes from properties west of Powers north of the Grinnell
intersection including the Hassell property. Appendix Table 1 shows the land uses and trip
generation estimate assumed for the Hassell property. It has been assumed that if the level of traffic
shown is realized, there would be some level of secondary access connection on the north end of
these properties.

TRIP GENERATION

The traffic volumes to be generated by the parcels within the sketch plan amendment areas have
been estimated using the nationally published trip generation rates from Trip Generation, 9th
Edition, by the Institute of Transportation Engineers (ITE). Table 2 shows the average weekday
and weekday morning and afternoon peak hour. The results of the weekday trip generation estimate
for the sketch plan areas are shown in Table 2.

The 2014 study assumed the traffic to be generated by 54 lots for single-family homes in Filing 7
of Painted Sky at Waterview to be “site-generated traffic.” As these lots have all now been
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approved and mostly constructed, the additional traffic due to the completion of the remaining 15
homes is included as background traffic in this report.

The total number of vehicle-trips generated by the commercial parcels was reduced to account for
the pass-by phenomenon. A pass-by trip is made by a motorist who would already be on the
roadway system regardless of the development, but who stops in at the site while passing by. The
motorist would then continue on his or her way to a final destination in the original direction. The
pass-by percentages for each use were taken from Trip Generation Handbook, 2™ Edition, June
2004, by ITE.

TRIP DISTRIBUTION AND ASSIGNMENT

The directional distribution of the site-generated traffic volumes on the adjacent roadway system
is one of the most important factors in determining the traffic impacts of the site. Table 3 shows
the short-term and long-term directional distributions of primary generated traffic by parcel. The
short-term directional distribution estimates were based on the existing area roadway system and
the traffic counts. The long-term directional distribution estimates were based on the anticipated
regional development and future roadway networks. Pass-by trips were assigned based primarily
on the existing traffic volumes on the major streets adjacent to the site. Figure 7w shows the pass-
by distribution estimates for Parcel 7 on the west side of the development. Figure 7e shows the
pass-by distribution estimates for Parcels 15 and 17 on the east side of the development.

When the distribution percentages (from Table 3 and Figures 7w and 7e) are applied to the trip
generation estimates (from Table 2), the resulting site-generated traffic volumes can be
determined. Site-generated traffic includes the areas proposed for the sketch plan amendment only.
Undeveloped lots previously approved for Painted Sky at Waterview have been included in the
background traffic. Figure 8w shows the short-term site-generated traffic volume estimates at the
intersections within the western area of the Sketch Plan. Figure 8e shows the short-term site-
generated traffic volume at key intersections within the eastern portion of the sketch plan area.

Figure 9w shows the long-term site-generated traffic volume estimates at key intersections within
the western area of the sketch plan. Figure 9e shows the long-term site-generated traffic volume
estimates at key intersections within the eastern portion of the sketch plan area.

2017 TOTAL TRAFFIC

Figure 10w shows the 2017 total traffic volumes at the key intersections in the western portion of
the sketch plan area. These traffic volumes are the sum of the 2017 background traffic volumes
(from Figure Sw) plus the short-term site-generated traffic volumes (from Figure 8w). Figure 10e
shows the 2017 total traffic volumes at the key intersections in the eastern portion of the sketch
plan area. These traffic volumes are the sum of the 2017 background traffic volumes (from Figure
5e) plus the short-term site-generated traffic volumes (from Figure 8e). These volumes have been
used in the short-term traffic analysis.
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2040 TOTAL TRAFFIC

Figure 11w shows the 2040 total traffic volumes at the key intersections in the western portion of
the sketch plan area. These traffic volumes are the sum of the 2040 background traffic volumes
(from Figure 6w) plus the long-term site-generated traffic volumes (from Figure 9w). Figure 11e
shows the 2040 total traffic volumes at the key intersections in the eastern portion of the sketch
plan area. These traffic volumes are the sum of the 2040 background traffic volumes (from Figure
6e) plus the long-term site-generated traffic volumes (from Figure 9e).

PROJECTED LEVELS OF SERVICE

The intersections of Grinnell Boulevard/Powers Boulevard, Bradley Road/Powers Boulevard,
Grinnell Boulevard/Goldfield Drive, Goldfield Drive/Cudahy Drive, the proposed three-quarter
movement access point to Grinnell Boulevard, and the proposed access points to Bradley Road
have been analyzed to determine the projected levels of service for the 2017 background, 2017
total, 2040 background, and 2040 total traffic volumes based on the signalized and unsignalized
method of analysis procedures found in Synchro and the Highway Capacity Manual, 6" Edition
by the Transportation Research Board, respectively. Figures 4w/e, Sw/e, 6w/e, 10w/e, and 11w/e
show the level of service analysis results. The level of service reports are attached.

West Intersections

The intersection of Powers/Grinnell is projected to operate at a satisfactory level of service as a
signalized intersection based on projected 2017 and 2040 total traffic volumes.

All movements at the proposed three-quarter-movement access point to Grinnell Boulevard are
projected to operate at an acceptable level of service based on projected 2017 and 2040 total traffic
volumes.

The westbound left-turn movement at the intersection of Goldfield Drive/Grinnell Boulevard is
projected to operate at LOS D during the morning peak hour and LOS E during the afternoon peak
hour based on projected 2017 total traffic volumes. This intersection is planned to be signalized
once warrants are met. Once signalized, this intersection would operate at an acceptable level of
service.

All movements at the intersection of Goldfield/Escanaba are projected to operate at an acceptable
level of service based on projected 2017 and 2040 total traffic volumes.

East Intersections

The intersection of Powers/Bradley is currently signalized and is operating at a satisfactory level
of service based on 2017 total traffic volumes. By 2040 some of the minor movements are
projected to operate at LOS E during the peak hours. It is common for left-turn and side-street
through movements to have projected delays in the LOS E range as signal coordination timing
plans generally give priority to moving through traffic. This often results in higher delay for left-
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turn and side-street movements and can result in movement/approach delays in the E range even
though they are projected to have sufficient capacity for the projected traffic volumes. Note: This
intersection is planned to be converted to a grade-separated interchange in the long-term future.

' ' ' ' Resolved
The intersection of Marksheffel/Bradley is projpcte é(}og e to |operate at an overall
satisfactory level of Clarify. There is no southbound umes, however some

movements at this in right-turn at the RI/RO. at LOS E during peak hours.

Unresolved.
The proposed full-movement intersecfion to Bradley Koad is projected to operate at a satisfactory
level of service as a signalized intersedtion based on projected 2017 and 2040 total traffic volumes.
By 2040, some of the movements atthis intersection are projected to operate at LOS E during peak
hours. A modern roundabout cguld also be considered for this intersection, although the effect on
Bradley Road signal progression would need to be evaluated.

n/right-out-only access to Bradley Road is projected to operate at a
satisfactory levéf of service based on projected 2017 total traffic volumes. By 2040, the
southbound right-turn movement at this access is shown by SimTraffic simulation analysis to
operate at LOS E during the afternoon peak hour. However, LOS D or better could be achieved by
reducing the southbound right-turn volume through site design (shifting traffic demand to the
signalized intersection to the east) or using an alternate design for laneage between the access and
Powers. This could be addressed at the time of site development.

QUEUING ANALYSIS

A queuing analysis was performed using Synchro/SimTraffic to determine the maximum vehicle
queue lengths that can be expected in the vicinity of the site. The 2040 total peak-hour traffic
volumes, lane geometry, and signal timings were entered in the model and the simulation was run
five times. The queuing reports are attached.

The projected northbound left-turn queue on Grinnell approaching Powers is 307 feet during the
morning peak hour and 288 feet during the afternoon peak hour.

The projected southbound left-turn queue on Grinnell approaching the proposed three-quarter
movement site access is 97 feet during the morning peak hour and 128 feet during the afternoon
peak hour.

TRAFFIC SIGNAL WARRANT ANALYSIS

The full-movement access to Bradley Road just east of Powers Boulevard was analyzed to
determine when a Four-Hour Vehicular Volume Traffic Signal Warrant threshold would be
reached or exceeded based on the projected peak-hour traffic volumes. This analysis using the
peak hours is intended to provide an indication that a warrant may be met or is close to being met.
In order for a Four-Hour Traffic Signal Warrant to be satisfied, the volume threshold would need
to be met for two additional hours of the day. For example, the four-hour warrant would be satisfied
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Clarify.  There is no southbound right-turn at the RI/RO.
Unresolved.
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with the volume thresholds met for two hours in the morning (instead of the one-hour peak), one
hour during the afternoon peak period, and an hour during the mid-afternoon.

The analysis was based on the 70% Factor Four-Hour Vehicular Volume Warrant with two or
more lanes on both the major and minor approaches (assuming dual northbound left-turn lanes).
For this warrant the lower threshold minor approach volume of 80 vehicles per hour is applicable
once the major street traffic is above 875 vehicles per hour. The existing morning and afternoon
peak-hour volumes on Bradley Road currently exceeds 875 vehicles per hour. The minor approach
was assumed to include only the northbound left-turn movements. Figure 4 shows the projected
short-term site-generated traffic volumes at this intersection due to the residential portion of the
development (Zone 17) and due to the commercial portion of the development (Zone 18). As
shown on Figure 4, the residential portion of the development is projected to generated about 322
vehicles per hour during the morning peak hour and 214 vehicles per hour during the afternoon
peak hour. Based on these volumes it is anticipated that the minor approach volume threshold
would be met based on both the morning and afternoon peak hour once 37 percent of the single-
family homes within Zone 18 are occupied. The threshold may be met sooner if all or a portion
the commercial development within Zone 17 is constructed.

TRAFFIC SIGNAL PARTICIPATION

The individual Waterview developments located west of Powers will contribute (via escrow)
toward the cost of the planned future traffic signal at the intersection of Grinnell/Goldfield based
on the formula used previously. The amounts will be determined with final plat submittals.

The individual Waterview developments located east of Powers will contribute (via escrow)
toward the cost of the planned future traffic signal at the intersection of Bradley Road/proposed
Waterview full-movement access. The amounts will be determined with final plat submittals.

Also, regarding the planned three-quarter movement access to Grinnell Boulevard for the future
commercial site located southeast of Powers/Grinnell (the prior County-Engineer-approved access
location is 725 feet north of Goldfield Drive - centerline spacing), the County Engineer approval
of this access point included the requirement for a written agreement that would require the
developer to install a traffic signal at this intersection in the unlikely event that one becomes
warranted/necessary. This will be addressed with the Preliminary Plan/final plat for this
commercial site.

TRAFFIC SIGNAL PROGRESSION ANALYSIS

LSC has completed an analysis of the traffic signal progression along Bradley Road assuming the
proposed signalized, full-movement access location 1,030 feet east of Powers. This analysis
includes the potential extension of Bradley Road to the east, which would introduce east and west
straight through movement across Powers. Until such time as Bradley is extended west of Powers
(which would be in the future on an as-needed basis) there would be no straight through
movements/progression bands across Powers to consider.
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Two separate analyses have been completed. The first considers progression of vehicles through
the Powers/Bradley and Bradley/site access intersections only. The second analysis presents a
Bradley Road arterial progression from Powers through Marksheffel.

First Analysis

The first analysis looks at the potential for good efficiency with the coordination of vehicle
movement through the Powers/Bradley and Bradley/site access intersections only. This has been
analyzed should the County and CDOT decide to have CDOT coordinate these two signals
together with the City separately operating Bradley signals to the east at Foreign Trade Zone/
Bradley and Marksheffel/Bradley.

The progression bands through these two signals are shown in two related exhibits. The time/space
diagram in Exhibit 1 A shows the first component—progression bands for through movements east
and west across Powers and through the proposed access. As shown by the bands the east/west
through green time across Powers would likely be limited even if a future fourth and west leg of
the Powers/Bradley intersection is added. The signal green time will likely be more heavily
allocated to the priority north/south through movements on Powers and the southbound left turn.
Exhibit 1B shows the second component—the “route” progression bands to/from Powers north of
Bradley. The diagram shows the “route” band for the heavy southbound left turn from Powers
followed by the eastbound movement through the proposed Waterview intersection (at 1,030 feet
east of Powers). The westbound band is not restricted by the Powers intersection as in the
westbound direction traffic has a free right onto northbound Powers.

As shown, good progression could be achieved east/west straight through both intersections. Good
coordination also would be possible for the southbound left followed by the straight through at the
Waterview signal. This is a site-specific situation given the significantly lower volumes projected
for Bradley (if ever extended) west of Powers (compared to Bradley east of Powers) and the
projected heavy southbound left from Powers followed by the eastbound through movement at the
proposed Waterview signalized intersection. Effective coordination would be possible due to the
relatively close proximity of the two signals.

Second Analysis

The second analysis presents a Bradley Road arterial progression that includes a future signal at
the proposed Waterview full-movement access as well as a future signal at the Foreign Trade Zone/
Bradley intersection and the existing signal at the Bradley/Marksheffel intersection. This analysis
is shown in Exhibit 2A. This analysis assumes a 50-mile-per-hour (mph) progression speed and a
130-second cycle. Good progression bands are shown. Eastbound would have a progression
efficiency of 33 percent. Westbound would have a progression efficiency of 27 percent due to the
limited westbound through green at the Marksheffel intersection. The westbound through
movement is shown limited because of the combination of projected volumes on “competing”
approaches and left turning movements. These include a projected future heavy opposing
eastbound left-turn movement volume and north/south through and left volumes on Marksheffel.
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Exhibit 2A shows Bradley progression bands without including the Powers Boulevard intersection.
The reason is the east/west through green time across Powers would likely be limited even if a future
fourth and west leg of the Powers/Bradley intersection is added. The signal green time will likely be
heavily allocated to the priority north/south movements on Powers. The southbound left-turn
movements especially and the eastbound left-turn movements will also require significant green
allocation to serve the projected volumes. Exhibit 2B shows the progression analysis from Exhibit
2A, but with the Powers intersection added. For this analysis, the southbound left turn at the Powers
intersection was set to be included as part of the eastbound bands on Bradley Road and the offset
was positioned to show how the southbound left turn could be coordinated with the signals to the
east along Bradley Road. Alternatively, the analysis showing through bands across Powers are
shown in Exhibit 2C. Powers could be considered a break point in the east/west through progression
as achieving a wide through bandwidth across Powers is not realistic or expected by motorists.

CONCEPTUAL LANE EXHIBIT (EAST SIDE)

Figures 12 and 13 present to-scale conceptual lane exhibits. These exhibits have been prepared to
depict the recommended short- and long-term auxiliary turn lane and center median configuration
at the west Waterview access point and between this intersection and Powers.

Figure 12 shows the short-term recommended laneage. This assumes no fourth leg of the Powers/
Bradley intersection and the Waterview parcel northeast of Bradley and Powers not yet developed.
It assumes development southeast of Bradley and Powers and the proposed Waterview access
1,030 feet east of Powers extended south of Bradley (but not yet north of Bradley).

Figure 13 shows the long-term recommended laneage at buildout of the Sketch Plan. Although the
lanes on the west side of Powers are not shown on the figure, the lanes on the east leg have been
drawn assuming the possible future west leg of Powers/Bradley in place. This has been included
so that sufficient width is reserved in case a west leg of Bradley/Powers is ever built. If needed in
the future, Bradley Road between Goldfield and Powers is planned to be a two-lane Collector
street. Figure 13 shows multiple east/west through lanes on the east leg of the Bradley/Powers
intersection in case multiple through lanes on the eastbound and westbound intersection
approaches to Powers are needed for signalized intersection capacity. There would be a transition/
reduction to two through lanes on Bradley west of the intersection.

POWERS NORTHBOUND TO BRADLEY ROAD RIGHT-TURN MOVEMENT

The northbound right-turn lane on Powers at Bradley Road is currently a channelized right-turn lane
into an acceleration lane on eastbound Bradley Road. Figures 12 and 13 show no changes to this current
configuration except the right-turn acceleration lane would end as an eastbound right-turn lane at the
proposed site access instead of the current transition taper. Once the Waterview parcel on the north
side of Bradley Road begins to develop, the eastbound left-turn lane would be added on Bradley Road
to the west of the proposed Waterview intersection in the median section between Powers and this
intersection. Motorists traveling to the north-side Waterview development from northbound Powers
would turn right onto Bradley Road then left at the Waterview intersection 1,030 feet east of Powers.
For the foreseeable future, with Powers/Bradley remaining a T-intersection, there will be no traffic
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conflicts for motorists wanting to complete the sequential maneuvers to enter the Waterview north-
side parcel (except for the period of time during the southbound-to-eastbound left-turn signal phase).
If such a motorist arrives at the northbound approach to Powers/Bradley during the period of the
southbound left-turn green phase, some motorists may choose to pause and wait for most of the traffic
arriving from the southbound Powers left turn to pass before maneuvering to the left in order to enter
the downstream eastbound left-turn lanes. The operations (and if necessary, any design details) of this
northbound right turn can be evaluated at the time of development of the north-side Waterview parcel
and the creation of the fourth/north leg of the full-movement access intersection.

SIGHT DISTANCE
Intersection/Access Sight Distance Analysis

Figure 14 shows the sight distance analysis for the Bradley Road access points east of Powers
Boulevard.

CONCEPTUAL LANE EXHIBIT (WEST SIDE)
Long-Term Recommendations

Street improvements in the Waterview Sketch Plan area include upgrades of Grinnell Boulevard
to a four-lane Minor Arterial with right-turn and left-turn lanes at the intersections. Figures 15 and
16 show the anticipated short-term and long-term intersection lane geometry and traffic controls
adjacent to the future commercial site. These include the spacing of the approved Grinnell three-
quarter movement site access north to Powers Boulevard and south to Goldfield Drive and the
recommended lengths for northbound right-turn deceleration lanes and southbound left-turn lanes
on Grinnell. These are based on an assumed 40-mph posted speed limit between Bradley and
Powers. The analysis assumes Powers Boulevard is widened to three through lanes in each
direction.

The spacing of the planned future three-quarter-movement access to the future commercial center
previously approved by deviation is shown 985 feet south of Powers Boulevard. The exact location
and resulting spacing from Powers Boulevard could be adjusted in the future with the Preliminary
Plan for this parcel as needed to address CDOT concerns regarding the spacing from the future
Powers Grinnell ramp interchange intersection. An adjustment to the access location may not be
necessary because the conceptual Powers/Grinnell interchange southbound (actually eastbound)
on-ramp alignment may need to be updated with a shift to the north. Such a shift may achieve the
CDOT-Access-Code-prescribed 550-foot spacing between the future ramp intersection and the
future three-quarter-movement access.

Regarding the potential future segment of Bradley Road between Powers Boulevard and Goldfield
Drive, a BOCC resolution approved a 90-foot right-of-way Collector for this segment. Although
the current DRAFT 2016 MTCP Update shows this segment with a classification of “Minor
Arterial,” it is shown as a two-lane Minor Arterial. Therefore, the street cross section/laneage and
right-of-way are likely intended to match the resolution although the MTCP update proposes an
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arterial classification rather than a collector. LSC would suggest clarification in this Sketch Plan
Amendment to the effect that if Bradley is classified as an arterial, that access spacing and type to
the Sketch-Plan-designated commercial parcel northwest of Powers/Bradley be consistent with
that approved with the BOCC resolution or allowable under the Collector classification designated
with the resolution. Note: Two through lanes eastbound/westbound are shown at the intersection
with Powers, however the intent is four through lanes at the intersection would transition to two
through lanes just west of Powers.

DEVIATION REQUEST FORMS
East of Powers Boulevard

Two El Paso County deviation request forms for the two Waterview Sketch Plan access points to
Bradley Road east of Powers have been prepared to accompany this report. This report supports
the currently proposed Sketch Plan Amendment by presenting and analyzing the proposed change
to the access plan shown on the approved 2014 Waterview Sketch Plan Amendment (and the traffic
impact analysis by LSC dated July 24, 2014). The two deviation forms are required as the proposed
access spacing is shorter than the one-half mile prescribed by the ECM. This report and
accompanying deviation forms supersede the February 6, 2015 Technical Memorandum entitled
Waterview Sketch Plan — Bradley Road Access.

The number of Waterview planned access points to Bradley Road would remain the same at two,
but the full-movement access is now proposed to be located 1,030 feet east of Powers and the
right-in/right-out access would be switched to the location 2,350 feet east of Powers (centerline
spacing). The deviation forms present the reasons and justification for the access point spacing as
currently requested and summarize the technical findings developed in this report.

APPROVED ACCESS DEVIATIONS

Two west-area three-quarter movement intersections have been approved by staff. These include
one on Bradley Road east of Grinnell Boulevard and one on Grinnell Boulevard between Powers
Boulevard and one on Goldfield Drive (on the east side of Grinnell).

The three-quarter movement access to Bradley Road will be about 505 feet east of Grinnell
Boulevard for the currently proposed residential subdivision northeast of Grinnell/Bradley. This
deviation was recently approved by the County Engineer (DEV17006).

The three-quarter movement (left-in/right-in/right-out-only) access to Grinnell Boulevard is
planned to serve the future commercial parcel located northeast of the intersection of Grinnell
Boulevard and Goldfield Drive. The county-approved access location is 725 feet north of Goldfield
Drive (centerline spacing). The County Engineer approval of this access point included the
requirement for a written agreement that would require the developer to install a traffic signal at
this intersection in the unlikely event that one becomes warranted/necessary.
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The exact location and resulting spacing from Powers Boulevard could be adjusted in the future
with the Preliminary Plan for this parcel as needed to address CDOT concerns regarding the
spacing from the future Powers/Grinnell ramp interchange intersection. An adjustment may not be
necessary because the conceptual Powers/Grinnell interchange southbound (actually eastbound)
on-ramp may need to be shifted north as it appears to pass through developed properties.

INTERNAL STREET CLASSIFICATIONS

to Bradley to the proposed roundabout and southwest along the commercial parcel would be
classified as Urban Non-Residential Collector streets. The main street through
extending southeast from the roundabout to the adjacent property to the east wil
Residential Collector. All other streets are expected to be classified as Urban Localor Urban Local
Low Volume\ The local-level street classifications will be detailed with the plgt’submittals.
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Table 2
Trip Generation Estimate

Waterview Sketch Plan Amendment

Trip Trip Generation Rates o Total Future Trips Generated Total External Future Trips Generated
Land F.AR. Generation Average Morning Afternoon Average Morning Afternoon Average Morning Afternoon Pass-by Total Future "External”
Use Land Use Area or Units Weekday Peak-Hour Peak-Hour Weekday Peak-Hour Peak-Hour Internal y Peak-Hour Peak-Hour Trip Trips Generated
Parcel Filing Code Description (Acres) D.U./JAcre Existing Future Total Unit Traffic In Out In Out Traffic In Out In Out Trips Traffic In Out In Out Percent” Average Weekday
Existing/Approved Land Uses
8 Fil. 1 210 Single-Family Detached Housing (Painted Sky) 50.6 --- 127 0 201 pu® 9.52 0.19 0.56 0.63 0.37 0 0 0 0 0 0% 0 0 0 0 0 0% 0
Fil. 2 210 Single-Family Detached Housing (Painted Sky) --- 74 0 DU 9.52 0.19 0.56 0.63 0.37 0 0 0 0 0 0% 0 0 0 0 0 0% 0
9 --- Park/Drainage 5.0 --- 0 5 5 acres --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
Fil. 3 210 Single-Family Detached Housing (Painted Sky) --- 109 0 DU 9.52 0.19 0.56 0.63 0.37 0 0 0 0 0 0% 0 0 0 0 0 0% 0
Fil. 4 210 Single-Family Detached Housing (Painted Sky) --- 91 0 DU 9.52 0.19 0.56 0.63 0.37 0 0 0 0 0 0% 0 0 0 0 0 0% 0
10 Fil.5 210 Single-Family Detached Housing (Painted Sky) 105.8 .- 93 0 459 DU 9.52 019 056 063 0.37 0 0 0 0 0 0% 0 0 0 0 0 0% 0
Fil. 6 210 Single-Family Detached Housing (Painted Sky) --- 111 0 DU 9.52 0.19 0.56 0.63 0.37 0 0 0 0 0 0% 0 0 0 0 0 0% 0
Fil. 7 210 Single-Family Detached Housing (Painted Sky) --- 55 0 DU 9.52 0.19 0.56 0.63 0.37 0 0 0 0 0 0% 0 0 0 0 0 0% 0
1 Fil. 74 210 Single-Family Detached Housing 9.9 5 35 15 50 [a]V) 9.52 0.19 0.56 0.63 0.37 143 3 8 9 6 0% 143 3 8 9 6 0% 143
12 ---___ Open Space/Drainage 5.2 .- 0 5.2 acres --- --- --- --- .- .- .- .- .- .- --- --- .- .- --- .- .- ---
Total Approved Land Uses Yet to Be Constructed 143 3 8 9 6 143 3 8 9 6 143
Trip Generation Estimate Based on The Currently Proposed Sketch Plan Land Uses
West of Grinnell St.
1 230 Residential Condominium/Townhouse 8.7 12 0 104 104 DU 5.81 0.07 0.37 0.35 0.17 604 8 38 36 18 0% 604 8 38 36 18 0% 604
2 --- Open Space/Drainage 223 --- 0 223 223 acres --- --- --- --- --- --- --- --- --- --- 0% --- --- --- --- --- --- ---
3 230 Residential Condominium/Townhouse 19.8 12 0 238 238 DU 5.81 0.07 0.37 0.35 0.17 1,383 18 87 83 41 0% 1,383 18 87 83 41 0% 1,383
East of Grinnell St.
5] 210  Single-Family Detached Housing 11.1 6.3 0 70 70 DU 9.52 0.19 0.56 0.63 0.37 666 13 39 44 26 0% 666 13 39 44 26 0% 666
6 210  Single-Family Detached Housing 46 6.5 0 30 30 buU 9.52 0.19 0.56 0.63 0.37 286 6 17 19 1 0% 286 6 17 19 11 0% 286
820 Shopping Center 0 122 122 KSF® 57.36 0.80 0.49 245 2.77 6,979 97 60 298 337 0% 6,979 97 60 298 337 34% 4,606
7 932 High-Turnover (Sit-Down) Restaurant 16.8 . 0 10.4 10.4 KSF 127.15 5.95 4.86 5.91 3.94 1,322 51 61 41 41 0% 1,322 51 61 41 41 43% 754
912 Drive-in Bank 0 3 3 DIL® 139.25 5.57 3.72 16.29 16.95 418 17 " 49 51 0% 418 17 " 49 51 47% 221
945 Gasoline/Service Station with Convenience Market 0 10 10 VFP? 162.78 5.08 5.08 6.76 6.76 1,628 51 51 68 68 0% 1,628 51 51 68 68 56% 716
East of Powers Blvd.
110 General Light Industrial --- 0 271 271 acres 51.80 6.23 1.28 1.60 5.66 1,404 169 35 43 153 0% 1,404 169 35 43 153 0% 1,404
14 120 General Heavy Industrial 81.4 --- 0 271 271 acres 6.75 1.62 0.36 0.45 1.71 183 44 10 12 46 0% 183 44 10 12 46 0% 183
150 Warehousing --- 0 27.0 27.0 acres 56.86 6.77 2.63 3.00 5.56 1,535 183 71 81 150 0% 1,635 183 71 81 150 0% 1,535
15 820 Shopping Center 34.7 0.16 0 242 242 KSF 49.84 0.68 0.42 2.15 242 12,062 166 102 520 587 0% 12,062 166 102 520 587 34% 7,961
17 820  Shopping Center 26.0 0.16 0 148 148 KSF 59.20 0.83 0.51 253 2.85 8,762 123 75 374 422 0% 8,762 123 75 374 422 34% 5,783
495 Recreational Community Center 0 33 33 KSF 33.82 1.35 0.70 1.34 1.40 1,116 45 23 44 46 50% 558 23 11 22 23 0% 1,116
18 210  Single-Family Detached Housing 169.2 0 865 865 DU 9.52 0.19 0.56 0.63 0.37 8,235 162 487 545 320 8) 7,354 99 403 503 280 0% 8,235
520 Elementary School 0 500 500 Students 1.29 0.25 0.20 0.07 0.08 645 124 101 37 38 50% 322 62 50 19 19 0% 645
West of Powers Blvd.
13 Open Space/Drainage 78.9 0 78.9 78.9 acres 0%
16 820  Shopping Center 30 0.18 0 235 235 KSF 50.36 0.69 0.42 2.17 245 11,834 163 100 510 575 0% 11,834 163 100 510 575 0 11834
Total Trip Generation Estimate Based on Currently Proposed Sketch Plan Land Uses 59,062 1,437 1,367 2,804 2,930 57,300 1,290 1,220 2,722 2,848 47,932
Trip Generation Estimate shown in the Waterveiw Sketch Plan Amendment Updated Master Traffic Impact Study by LSC dated July 28, 2014
West Area
West of Grinnell St.
1 230 Residential Condominium/Townhouse 8.7 12 0 104 104 DU 5.81 0.07 0.37 0.35 0.17 604 8 38 36 18 0% 604 8 38 36 18 0% 604
2 --- Open Space/Drainage 221 --- 0 221 221 acres --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
3 230 Residential Condominium/Townhouse 19.8 12 0 238 238 o]V} 5.81 0.07 0.37 0.35 0.17 1,383 18 87 83 41 0% 1,383 18 87 83 41 0% 1,383
East of Grinnell St.
5 230 Residential Condominium/Townhouse 11.4 12 0 137 137 DU 5.81 0.07 0.37 0.35 0.17 796 10 50 48 24 0% 796 10 50 48 24 0% 796
6 820  Shopping Center 4 0.23 0 40 40 KSF 57.36 0.80 0.49 2.45 2.77 2,294 32 20 98 111 0% 2,294 32 20 98 111 34% 1,514
820  Shopping Center 0 122 122 KSF 57.36 0.80 0.49 2.45 277 6,979 97 60 298 337 0% 6,979 97 60 298 337 34% 4,606
7 932 High-Turnover (Sit-Down) Restaurant 187 . 0 10.4 10.4 KSF 127.15 5.95 4.86 5.91 3.94 1,322 51 61 41 41 0% 1,322 51 61 41 41 43% 754
912 Drive-in Bank 0 3 3 DIL 139.25 5.57 3.72 16.29 16.95 418 17 11 49 51 0% 418 17 11 49 51 47% 221
945 Gasoline/Service Station with Convenience Market 0 10 10 VFP 162.78 5.08 5.08 6.76 6.76 1,628 51 51 68 68 0% 1,628 51 51 68 68 56% 716
12 --- Open Space/Drainage 5.1 --- 0 5.1 5.1 acres --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
East Area
East of Powers Blvd.
110 General Light Industrial --- 0 271 271 acres 51.80 6.23 1.28 1.60 5.66 1,404 169 35 43 153 0% 1,404 169 35 43 153 0% 1,404
14 120 General Heavy Industrial 81.2 --- 0 271 271 acres 6.75 1.62 0.36 0.45 1.71 183 44 10 12 46 0% 183 44 10 12 46 0% 183
150 Warehousing --- 0 27.0 27.0 acres 56.86 6.77 2.63 3.00 5.56 1,535 183 71 81 150 0% 1,635 183 71 81 150 0% 1,535
15 820 Shopping Center 34.7 0.16 0 242 242 KSF 49.84 0.68 0.42 2.15 242 12,062 166 102 520 587 0% 12,062 166 102 520 587 34% 7,961
17 820  Shopping Center 21.2 0.16 0 148 148 KSF 59.20 0.83 0.51 253 285 8,762 123 75 374 422 0% 8,762 123 75 374 422 34% 5,783
18 210  Single-Family Detached Housing 1744 45 0 785 785 DU 9.52 0.19 0.56 0.63 0.37 7473 147 442 495 290 0% 7,473 147 442 495 290 0% 7473
West of Powers Blvd
13 - Open Space/Drainage 78.3 - 0 783 783 acres --- --- --- --- - - - - - - --- - - --- - - ---
16 820 Shopping Center 30 0.18 0 235 235 KSF 50.36 0.69 0.42 217 2.45 11,834 163 100 510 575 0% 11,834 163 100 510 575 34% 7,810
Total Trip Generation Estimate Based on Approved Sketch Plan Land Uses 58,678 1,277 1,211 2,755 2,913 58,678 1,277 1,211 2,755 2,913 42,743
Change In Total Sketch Plan Land Uses 384 160 156 49 17 -1,378 13 9 -33 -65 5,189
Notes:

(1) Source: based on Trip Generation , 9th Edition, 2012 by the Institute of Transportation Engineers (ITE)
(2) Source: "Trip Generation Handbook - An ITE Proposed Recommended Practice 2nd Edition, June 2004" by ITE
(3) DU = dwelling unit
(4) A 10-acre portion of the Painted Sky at Waterview Filing 7 was included as part of the Waterview Sketch Plan Area in the July 28, 2014 Waterview Sketch Plan Amendment Updated Master Traffic Study , however,
since compeletion of that report Filing 7 has been approved and almost fully built out. As of August 2016 all of the lots in Filing 7 were occupied except for 15 lots that were either under construction or recently constructed but unoccupied.
(5) KSF = 1,000 square feet
(6) DIL = drive-in lane
(7) VFP = vehicle fueling positions

(8) Residential internal trips within Zone 18 were balanced with estimated internal trips to and from the school and recreation center

Source: LSC Transportation Consultants, Inc.




Table 3
Trip Distribution

Waterview Sketch Plan Amendment

% Directional Distribution

North
Federal South
North South West South South West North East South Trade Bradley Southeast Northeast West
Parcel Use Powers | Powers | Bradley | Grinnell | Goldfield | Goldfield | Marksheffel | Bradley | Marksheffel Zone Heights Retail Retail Retail P16 Retail
Short Term
1-4 W Multi-Family 28 1 37 24 5 0 2 0 0 0 0 1 1 1 0
5 W Multi-Family 28 1 37 24 5 0 2 0 0 0 0 1 1 1 0
6 W Commercial 24 5 29 20 15 0 4 1 0 0 0 0 0 2 0
7 W Commercial 24 5 29 20 15 0 4 1 0 0 0 0 0 2 0
8 W Single-Family 28 1 37 24 5 0 2 0 0 0 0 1 1 1 0
10 W Single-Family 28 1 37 24 5 0 2 0 0 0 0 1 1 1 0
10 W Single-Family 28 1 37 24 5 0 2 0 0 0 0 1 1 1 0
10 W Single-Family 28 1 37 24 5 0 2 0 0 0 0 1 1 1 0
10 W Single-Family 28 1 37 24 5 0 2 0 0 0 0 1 1 1 0
11 W Single-Family 28 1 37 24 5 0 2 0 0 0 0 1 1 1 0
14 E Office/Industrial 27 25 8 4 0 0 28 2 5 1 0 0 0 0 0
15 E Commercial 15 42 10 5 0 0 10 5 10 1 0 0 2 0 0
16 E Commercial 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 E Commercial 15 42 10 5 0 0 12 5 10 1 0 0 0 0 0
18 E Single-Family 30 29 10 1 0 0 20 4 4 0 0 1 0 1 0
Long Term
1-4 W Multi-Family 325 1 24 21 8 0 4 3 1 1 1 1 1 1 0.5
5 W Multi-Family 32.5 1 24 21 8 0 4 3 1 1 1 1 1 1 0.5
6 W Commercial 19 6 19 19 15 1 5 5 5 2 2 0 0 2 0
7 W Commercial 19 6 19 19 15 1 5 5 5 2 2 0 0 2 0
8 W Single-Family 325 1 24 21 8 0 4 3 1 1 1 1 1 1 0.5
10 W Single-Family 325 1 24 21 8 0 4 3 1 1 1 1 1 1 0.5
10 W Single-Family 325 1 24 21 8 0 4 3 1 1 1 1 1 1 0.5
10 W Single-Family 325 1 24 21 8 0 4 3 1 1 1 1 1 1 0.5
10 W Single-Family 325 1 24 21 8 0 4 3 1 1 1 1 1 1 0.5
11 W Single-Family 32.5 1 24 21 8 0 4 3 1 1 1 1 1 1 0.5
14 E Office/Industrial 23 25 6 2 0 0 30 5 4 2 3 0 0 0 0
15 E Commercial 7 26 8 3 0 0 16 15 15 3 5 0 2 0 0
16 E Commercial 7 26 8 3 0 0 16 15 15 3 5 0 0 0 2
17 E Commercial 9 26 8 3 0 0 16 15 15 3 5 0 0 0 0
18 E Single-Family 245 26 7 0 0 0 23 8 4 2 2 1 1 1 0.5

Source: LSC Transportation Consultants, Inc.
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. il Detailed Site Plan for
IISC | Short-Term Development (Phase One)

Springs at Waterview East (LSC #164691)
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Scale: 1= 120"

Reverse Curve Bay Taper

Iy Site Access
Note: Approved access location subject to
adjustment to meet the needs of CDOT with
respect to the spacing from the future
Powers interchange.
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Legend:
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@ —Traffic Signal Figure 15
\ Recommended

Short-Term Lane Geometry

Waterview Sketch Plan Amendment (LSC #164691)
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Development Services Department DEVIATION REVIEW

2880 International Circle AND DECISION FORM
Colorado Springs, Colorado 80910

Phone;: 719.520.6300
Fax: 719.520.6695 Procedure # R-FM-051-07

Issue Date; 12/31/07
Revision Issued: 00/00/00
0SD FILE NO.:

Websile www.elpasoco.com

Dévrf7oc:tp

General Property Information:

Address of Subject Property (Street Number/Name): NA

Tax Schedule [D(s) #: 5507206036 ,
Legal Description of Property: PARCEL A WATERVIEW PUMP STATION EXEMPTION PLAT, AS AMENDED BY
AFFIDAVIT OF CORRECT!ION REC #216083733

Subdivision or Project Nama: Springs at Waterview

Section of ECM from Which Deviation is Sought: 2.2.5.D.1

Specific Criteria from Which a Deviation is Sought: Access spacing along a Major Collector roadway. On Major
Collector roadways, lhe closest local roadway intersection to an arterial roadway shall be 660 feet {right of way line of
Arterial 1o centerline of local roadway).

Proposed Nature and Extent of Deviation: Request far interim three-quarter movement {left-infright-infright-out)
access point to Bradley Road approximately 505 east of Grinnell Boulevard (centerline spacing) to provide a second
access to the proposed residential development north of Bradley Road. The Collector classification of Bradley Road
in this location is per the approved Sketch Plan. The three quarter access is labeled as "interim” because the
applicant is agreeable to the access being restricted in the future to right-in/right-out if Bradiey Road is connecled
betlween Powers and Goldfield Drive.

Applicant Information:
Applicant: FRANK W HOWARD #2 LIMITED Email Address:
PARTNERSHIP LLLP

Applicant is: __X___ QOwner Consultant Contractor
Mailing Address. State: CO Postal Code:
Telephone Number: Fax Number:

Engineer Information:

Engineer; Jeffray C. Hodsden, P.E., PTOE Emait Address: jchodsdon@lsces.com

Company Name: LSC Transportation Consultants, Inc.

Mailing Address: 516 North Tejon Strest State: CO Postal Code: 80903
Registration Number: 31684 State of Registration: Colorado
Telephone Number: (719) 633-2868 Fax Number: (719) 633-5430

Explanation of Request {Attached diagrams, figures and other documentation to clarify request):
Section of ECM from Which Deviation is Sought: 2.2.5.D.1

Specific Criteria from Which a Deviation is Sought: Access spacing along a Major Collector roadway. On Major
Collector roadways, the closest local roadway intersection to an arterial roadway shall be 660 teet (right of way line of
Arterial to centediine of local roadway).

Proposed Nature and Extent of Deviation: Request lor three-guarter movement {left-infight-in/right-out) access point
to Bradley Road approximately 505 feet east of Grinnell Boulevard (centerline spacing) to provide a second access to
the proposed residential development north of Bradley Road. The Collector classification of Bradley Road in this
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DEVIATION REVIEW AND DECISION
Page 2 of 3

location is per the approved Skelch Plan, The three gquarter access is labeled as "interim" because the applicant is
agreeable to the access being restricted in the future to right-infright-out if Bradley Road is connected between

Powers and Goldfield Drive.

Reason for the Requested Deviation: The deviation is requested o provide a second point of access to the proposed
residential development to be located east of Grinnell Boulevard, south of Goldfield Drive, west of Escanaba Drive
and north of Bradley Road. The primary access would be lo Escanaba Drive near the north end of the site. The
deviation is requested as the required grading to provide a secondary access to Escanaba at the south end ot the
site would be cost-prohibitive and an undue hardship to the applicant. The eslimated additional cost associated with a
second access to Escanaba versus a second access to Bradley Road would be $400,000 to $500,000. Please reler

to altached Exhibits A and B.

Comparison of Praposed Deviation to ECM Standard: The requested accesses would be approximalely 505 feet east
of Grinnel! Boulevard {centetline spacing). The ECM criteria for a Major Collector is 660 feet from the right of way line
of Arterial to centerline of local roadway (this proposed access). The distance from the centeriine of Grinnell to the
ROW line is about 75 feet - therefore the ECM required centerline spacing would be 735 iget.

Applicable Regional or National Standards used as Basis:

Application Consideration:

CHECK |F APPLICATION MEETS CRITERIA FOR
CONSIDERATION

(1 The ECM standard is inapplicable to a particular
situation.

® Topography, right-of-way, or other geographical
conditions or impediments impose an undue hardship
on the applicant, and an equivalent altemative that
can accomplish the same design objective is available
and does nol compromise public safety or
accessibility.

O A change to a standard is required to address a
specific design or construction problem, and if not
modified, the standard will impose an undue hardship
on the applicant with litlle or no material benefit to the
public.

JUSTIFICATION

The cost of required site grading to provide a secondary
access to Escanaba at the south end of the site would be
cost-prohibitive and an undute hardship to the applicant.The
eslimated additional cost associaled with a second access
to Escanaba versus a second access to Bradiey Road
would be $400,000 to $500,000. Please refer to attached
Exhibits A and B,

If at least one of the criteria listed above s not met, this application for deviation cannot be considered.

Criteria for Approval:

PLEASE EXPLAIN HOW EACH OF THE FOLLOWING CRITERIA HAVE BEEN SATISFIED BY THIS REQUEST

The request for a deviation is The request is based on the need to provide a second access to the proposed

not based exclusively on residential development.

financial considerations. _ .

The deviation will achieve the The intersection spacing would be sulficient to provide back-to-back left-turn lanes
intended result with a with sufficient vehicle stacking distances on Bradley Road for a westbound left-turn
comparable or supaerior design  lane appreaching Grinnell Boutevard and an eastbaund left-tumn fane (in the form
and quality of improvement. ol a striped two-way center left turn lane) approaching the proposed three-quarter

movement access. The southbound left movement would be prohibited via a
rafsed right turn channelizing island and no-left-tum signage/pavement markings.

El Paso County Pracedures Manual
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DEVIATION REVIEW AND DECISION
Page 3 of 3

The deviation will not adversely  The intersection would operate at a satisfactory level of service based on short-

alfect safely or operations. term and long-term traffic volume projections. The posted speed limit is 35 mph.
The intersection spacing would be suflicient The intersection spacing would be
sufficient to provide back-to-back left-turn lanes with sulficient vehicle stacking
distances on Bradley Road for a westbound left-turn lane approaching Grinnell
Boulevard and an eastbound left-turn lane (in the form of a striped two-way center
left turn lane) approaching the proposed three-quarter movement access. The
southbound left movement would be prohibited via a raised right turn channelizing
island and no-left-wurn signage/pavement markings. The applicant is agreeable lo
the access heing restrictad in the future to right-in/right-out if Bradley Road is
connected between Powers and Goldfield Drive.

The deviation will not adversely  The right turn channelizing island may require some minor mainienance with signs,
affect maintenance and its striping and curb repairs.

associated cost.

Tha deviation will not adversely  The access would not adversely affect aesthetic appearance.,

alfec! aesthetic appearance.

Owner, Applicant and Engineer Declaration:

To the best of my knowledge, the information on this application and all addilional or supplemental documentation is
true, factual and complete. | am fully aware that any misrepresentation of any information on this application may be
grounds for denial. | have familiarized myself with the rules, reguiations and procedures with respect lo preparing and
filing this application. | also understand that an incorrect submittal will be cause to have the project removed from the
agenda of the Planning Commission, Board of County Commyjssioners and/or Board of Adjusiment or delay review,
and that any approval of this apglichlion is bafed on the re Gresentations made in the application and may be revoked

on any breach of representatién or conditjeix(s} of approyal.

/z%;il;ees eal

JERY

Foad NOTED BETDLV.
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DEVIATION REVIEW AND DECISION
Page 4 of 3

This request has been determined to have nel the criteria lor approval. A deviation {rom Soction
of ECM is hereby granted based on the justification provided. Comments:

XK _con2iTiond OF  DEVIATION AFPFROML 2

P AlCeSS  MAN PE FURTHER. RESTRICTED _1F PPAPLEY LeND
15 _conNezred  EETWEEN, FOWERS BLVD 7 &ouDFeld PRIVE O AS
LDEERMINED  BY THE COUNTY ENGINEER-, —_

Additional comments or information are allached.

DENIED by the ECM Administrator

Date

This requesl has been determined not lo have met criteria for approval. A deviation from Section
of ECM is hereby denied. Comments:

Additional comments or information are attached.

El Paso County Procedures Manual

Procedure # R-FM-051-07

Issue Date: 12/31/07

Revision lssued: 00/00/00

psbFieMNo. o



e &

e
l_-
!

Tt

LEGEND

EXISTNG UINOR CONTOUR

[ASIHG MAJOR CONTOUR
FROPOSED Wei0R CONTOUR -
PROPISLD MAJOR CONTOUR —
VEMCLE TRECHING |
sl FENCE e
Siitaw BALES

ILET FROTEGTION

FLAnEAR! vRLEr DTG
N?IL‘?/‘
”

ST and 6
WRLAITD

T NI WAL COURLY W DIE ACCUSIINTS O A EXG30N CONTIGL

OIR/AEPR ST : 5
ooy pua FIVOH 13 PrOvDED 0L POt SINERAL COMTINANCE 9T covy oCerT O REVISIONS: ENGINLER: YT Dehots S i 31 4 TEKA
e B Axasrif FOR N ACCURACT. Al IGIGIET OF THE Drm, DMDSGE : - . = ., et Sprigs oagn
T cert ol Pull I CORPVRRD 47 TV 08 G IMT Eoxamry naecuH Of5GNED By EAG/BS. OAIC _B=22=8.. ﬁd _ﬂ Jupramcerins -y
mmgwmmmmmmmmﬂa _owepenoy LB paaan ov MG DaE R0iBL AR
A CHECKED e __PAK .. DATD: 9:20=36 TH.E_SERINM WATERV|
Cwumil & COMERA £ L 3820 3 FRED i ACCORDMACS Wi ML o ML FaS0 COUNTY LaND apyoPdONT COOL — = PROECT L EW__
MW”M‘WM&MM“ 48 HOURS DEFORE YOU (WG,
IS GauonG 44D EACYOH COTTRCL fL Sl PRUMKED LADER W BRSO M0 BRI CALL UNLITY LOCATORS et e GRADMNE & TROSION CONTROL FLAN .. —
CORRECT M0 7HT OCIY OF WY G AMD BUAILY, Sa¥ Fuaw ra BTH PRIPWAED ACCORONG 10 e . Il
mm%?&u"}rmn’xmmmni DT S iy B AR IS Ay Enee F L 1 o muaecs p 4 rHou oz - 10 nle
o s - e o 2% SN SRR st o8 N0 _0001=02-18=01 ____ SHgeT 9 or




PCR

- g

SSull WO, 6
B304,

Option A: Connection to Bradley Road; Profile of north-south road.
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Option B: Connection to Escanaba(If Bradley Road Deviation. is not approved);
Pian View

Additional “cut” on property of 39,000 yards

Additional fmport of 32,000 yards,
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Option-B: Connection to Escanaba(If Bradley Road Deviation is not approved); - ' |
Profile View of Connector Road to Escanaba

it

i i 07
0

| \ Jc;]m £x

FASSING SKY DR

i IR R

i o= = ———
e e  — — . ———

.
» i
S . 4 YRR R E— —— e e
S - . - — SO SN U N Y
e SN S - I - S S _|._sn
IR R _ S R R
. - PR — R N Y
- Wy I S —_— ST R R MRt — __ 588
TN NN S . e fm SETIPP ~ - J—
I “
- . | | L
1400 700 3+00 1400 . 5400 E+00 7i00 a:00 9400 10400 T Tieod =
—

DESIGN DATa: SCALE:  somrowng; L=50° wenewr 175 REVISIONS: LNGINEER: T Dagkota Springs 3r 0 maoe, sy 00
pEECH SO0 WO B ASPHALT KNS BENEH WA — T | ceeveo v BAVDS. gue _podiais [)A_; { % Engineering io) 125 riam
ELUITER REWEW —— I — LAEARON. AFTACHED & AL SURFACE . 1= r— el omaww Ov: SNMABG pate: _R=32-16
i i DITACYET, &7 iwos 1 O A UL e o _ | Cueewco fy _ PAK_ pale: . 9=M=i8. | pporer THE. SPRINGS AT WATERVIEW
| DESTH OANHAGE DA oo : — 8 1OURS BLFOR ] T
e B T3-3e euna FPE 1020 30 AGGRECATE DASE TMIGANESS- : CALL UMLITY 1 .I?&g"" SIFET NRE . PLAH_& PROPLC - SIRLET &

HADD STRNGS VOO, A5 AMCHORD 2“;'“,';;-“—’” o sy ———— — i oW 020000 . . To 000000
oare e — — D) M s R ST VT 00 M0, _0001-02=16-0L . Srr A of __19__




Appendix Table 1
Trip Generation Estimate
Hassell Parcel
El Paso County Assessor Schedule Number 6501400009

Trip Generation Rates )

Total Trips Generated

Land Land Trip Average Morning Afternoon Average Morning Afternoon
Use Use Generation Weekday Peak Hour Peak Hour Weekday Peak Hour Peak Hour
Code Description Units Traffic In Out In Out Traffic In Out In Out
210  Single-Family Detached Housing 87 bu® 9.52 019 056 063  0.37 828 16 49 55 32
230 Residential Condominium/Townhouse 61 DU 5.81 0.07 0.37 0.35 0.17 354 5 22 21 10
1,182 21 71 76 42
Notes:

(1) Source: "Trip Generation, 9th Edition, 2012 " by the Institute of Transportation Engineers (ITE)
(2) DU = dwelling unit

Source: LSC Transportation Consultants, Inc.




Exhibit 1A

Arterial Bandwidths, Maximum Green Times Powers and Access Only

2040 Total PM Peak Hour

Main Street
Ortset o PPPTOReh| 20,40 €0 8 100 120 140 160 180 200 220 240 260
37: Bradley #2 - — A L] |
@ Powers /\ x WB \Arterial Bind 31 s
84
gw:e‘:"zxz&gnal - o - ———— I I e —
39
LEGEND
/ /|NB or WB Arterial Bandwidtl
[/ /INB or WB Link Bandwidth
\ \|SB or EB Arterial Bandwidth
[\ \|SB or EB Link Bandwidth
]Thru Green
EZINB or WB Left-Thru Green

3| SB or EB Left-Thru Green
ﬁ Dual Left Green

2040 Total PM Peak Hour

KDF



Exhibit 1B

Arterial Bandwidths, Maximum Green Times SB LT @ Powers Access Only 2040 Total PM Peak Hour
Main Street

Cross Street Approach 20 40 60 80 100 120 140 160 180 200 220 240 260
Offset v b b boeo e b b beene B b b e b b v b b b v b b v e b e B s

37: Powers
-1 oot I — |

@ Bradley #1 B I B I
3
37: Bradley #1 L AV I A AN
@ Powers #1 Arterial Band 71 s
3

. B Atterial Band 39 s
41: Bradley #1 - | — | LA N | o/ A—
@ Waterview Signal
39

LEGEND

NB or WB Arterial Bandwidtl
NB or WB Link Bandwidth
SB or EB Arterial Bandwidth
SB or EB Link Bandwidth
Thru Green

EZINB or WB Left-Thru Green
3| SB or EB Left-Thru Green
ﬁ Dual Left Green

==
B | B

/-|/
el | P

|

2040 Total PM Peak Hour KDF



Exhibit 2A

Arterial Bandwidths, Maximum Green Times Without Powers

2040 Total PM Peak Hour

@ Waterview Signal
39

42: Bradley #1 -
@ Waterview RIRO
52: Bradley #1 _
@ Federal Trade Zone

3

31: Bradley #1 _
39: Bradley #1 =
@ Marksheffel |
100

30: Bradley #1

AL
I

Main Street

Cross Street Approach 20 40 60 80 100 120 140 160 180 200 220 240 260
Offset v b b boeo e b b beene B b b e b b v b b b v b b v e b e B s
41: Bradley #1

(P VA
: 5 z 7 : Wi <rterial Ba;d 35s

B/Arterial Band 43 s

I
; SZ ; 75 Arterial Band 35 s

LEGEND

NB or WB Arterial Bandwidtl
NB or WB Link Bandwidth

|\ \|SB or EB Arterial Bandwidth|
[\ \|SB or EB Link Bandwidth
.Thru Green

EZINB or WB Left-Thru Green
.SB or EB Left-Thru Green

. Dual Left Green

2040 Total PM Peak Hour

KDF



Exhibit 2B

Arterial Bandwidths, Maximum Green Times From SB LT @ Powers 2040 Total PM Peak Hour
Main Street
g;f::; Street Approach 20 40 60 80 100 120 140 160 180 200 220 240 260

37: Powers
et (FSOOOTEY | kN | (e
@ Bradley #1
1
37: Bradley #1 4L
@ Powers #1 \ \ ’ 7 WB Artefial Band 35 s T
1
41: Bradley #1 4 terial Band 29 s
@ Waterview Signal

| . LFFY- . |
Arterial Band 35 s
39
42: Bradley #1

@ Waterview RIRO

AW
I
1

52: Bradley #1 EB/Axterial Band 29 s
@ Federal Trade Zone
3

31: Bradley #1

AL
I
1

LEGEND
NB or WB Arterial Bandwidtl

39: Bradley #1 > 1
@ Marksheffel <] NB or WB Link Bandwidth
100 |\ \|SB or EB Arterial Bandwidth|

30: Bradley #1 SB or EB Link Bandwidth

.Thru Green

EZINB or WB Left-Thru Green
.SB or EB Left-Thru Green
. Dual Left Green

[A]¥]
I
1

2040 Total PM Peak Hour KDF



Exhibit 2C

Arterial Bandwidths, Maximum Green Times Across Powers 2040 Total PM Peak Hour
Main Street

Cross Street Approach 20 40 60 80 100 120 140 160 180 200 220 240 260
Offset v b b boeo e b b beene B b b e b b v b b b v b b v e b e B s
96: Bradley #1 4L

@ P-16 Access

37: Bradley #1 A4
@ Powers

1

41: Bradley #1 4
@ Waterview Signal

39

42: Bradley #1 4
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52: Bradley #1 4
@ Federal Trade Zone

3

31: Bradley #1 E £
<]

39: Bradley #1 =
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100

30: Bradley #1 > 1
<]

|
WB Arterial
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s
20s

L WAwR N (ot
, , wWB Arte;al Bazd
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S
: : j WE Arterial Band 20 s

LEGEND
NB or WB Arterial Bandwidtl
NB or WB Link Bandwidth

|\ \|SB or EB Arterial Bandwidth|
SB or EB Link Bandwidth
.Thru Green

EZINB or WB Left-Thru Green
.SB or EB Left-Thru Green

. Dual Left Green

2040 Total PM Peak Hour

KDF



LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
LSC Transportation Consultants, Inc. Colorado Springs, CO 80903 File Name : Powers - Bradley Rd AM

Site Code :00164691
(719) 633-2868 Start Date : 10/25/2016
Page No 1

Groups Printed- Unshifted

From North From East From South From West

Int.

Start Time | Right | Thru | Left| Peds | Right | Thru| Left | Peds | Right| Thru| Left| Peds | Right| Thru| Left| Peds Total

Factor| 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
06:30 AM 0 60 57 0 7 0 35 0 59 112 0 0 0 0 0 0 400
06:45 AM 0 62 63 0 84 0 49 0 67 120 0 0 0 0 0 0 445

Total 0 122 120 0] 161 0 84 0| 126 232 0 0 0 0 0 0 845

07:00 AM 0 57 78 0 89 0 44 1 69 132 0 0 0 0 0 0 470
07:15 AM 0 75 82 0 84 0 41 1 67 159 0 0 0 0 0 0 509
07:30 AM 0 73 78 0| 106 0 41 0 48 119 0 0 0 0 0 0 465
07:45 AM 0 74 57 0 68 0 55 0 56 86 0 0 0 0 0 0 396
Total 0 279 295 0] 347 0 181 2| 240 496 0 0 0 0 0 0] 1840
08:00 AM 0 58 52 0 56 0 49 0 34 109 0 0 0 0 0 0 358
08:15 AM 0 54 49 0 52 0 43 0 32 101 0 0 0 0 0 0 331
Grand Total 0 513 516 0| 616 0 357 2| 432 938 0 0 0 0 0 0| 3374
Apprch % 0.0 499 6501 00| 632 00 366 02| 315 685 00 00| 0O ©00 00 00
Total% 0.0 152 153 0.0| 183 0.0 10.6 01) 128 278 00 00| 00 00 00 00



LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
Colorado Springs, CO 80903 File Name

: Powers - Bradley Rd AM

Site Code :00164691
719) 633-2868
( ) Start Date : 10/25/2016
Page No 12
From North From East From South From West
Start | Rig| Thr| Lef [ Pe| App.| Rig| Thr| Lef | Pe | App. | Rig| Thr | Lef | Pe | App. | Rig| Thr | Lef | Pe | App. Int.
Time | ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total | Total
Peak Hour From 06:30 AM to 08:15 AM - Peak 1 of 1
Intersecti 06:45 AM
on
26 30 36 17 25 53
Volume 0 7 1 0 568 3 0 5 2 540 1 0 0 0 781 0 0 0 0 0| 1889
47. 53. 67. 32. 32. 67.
Percent 0.0 0 0 0.0 5 0.0 4 0.4 1 9 0.0 0.0 0.0 00 0.0 0.0
07:15 0 75 82 0 157| 84 0 41 1 126 67 15 0 0 226 0 0 0 0 0| 509
Volume 9
Peak 0.928
Factor
High Int. 07:15 AM 07:30 AM 07:15 AM 6:15:00 AM
Volume 0 75 82 0 157 12 0 41 0 147| 67 lg 0 0 226
Peak 0.90 0.91 0.86
Factor 4 8 4
Not Named
Out In Total
[ &g [ 1461
[ o 267 30d] a
‘Ri(];ht Thru  Left Peds
EB g:: 4 E_
e ki 28] |e
- =: North m >
2 [9 E «— g
£ ¢ [ 2l =]
3= = 1072572016 64500 AM = e
5 £ 10/25/2016 7:30:00 AM ol el 3
z 5 -E_L _ 3 e 8
5 = Unshifted - |
o 8 o =
Ll o} o o2
[ o o
Left  Thru Right Peds
[ [ =Y 0]
243 78] [ 123
Out In Total
Not Named




LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
LSC Transportation Consultants, Inc. Colorado Springs, CO 80903 File Name : Powers - Bradley Rd PM

Site Code :00164691
(719) 633-2868 Start Date : 10/25/2016
Page No 1
Groups Printed- Unshifted
Powers Blvd Bradley Rd Powers Blvd
From North From East From South From West

Start Time | Right | Thru | Left| Peds | Right | Thru| Left | Peds | Right| Thru| Left| Peds | Right| Thru| Left| Peds Tcl)?atli

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 0 119 79 0 58 0 45 1 69 60 0 0 0 0 0 0 431
04:15 PM 0 135 71 0 89 0 52 0 68 71 0 0 0 0 0 0 486
04:30 PM 0 129 82 0 65 0 45 0 87 67 0 0 0 0 0 0 475
04:45 PM 0 119 62 0 85 0 56 0 81 71 0 0 0 0 0 0 474
Total 0 502 294 0| 297 0 198 1] 305 269 0 0 0 0 0 0| 1866
05:00 PM 0 119 73 0 70 0 31 0 78 77 0 0 0 0 0 0 448
05:15 PM 0 142 69 0 74 0 52 0 74 81 0 0 0 0 0 0 492
05:30 PM 0 134 70 0 52 0 39 0 90 75 0 0 0 0 0 0 460
05:45 PM 0 129 63 1 45 0 36 0 81 70 0 0 0 0 0 0 425
Total 0 524 275 1| 241 0 158 0| 323 303 0 0 0 0 0 0| 1825
Grand Total 0 1026 569 1| 538 0 356 1] 628 572 0 0 0 0 0 0| 3691

Apprch % 0.0 643 357 0.1] 60.1 0.0 398 0.1 52.3 47.7 0.0 0.0 0.0 0.0 0.0 0.0

Total % 0.0 278 154 0.0| 146 0.0 9.6 0.0] 17.0 155 0.0 0.0 0.0 0.0 0.0 0.0




LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
Colorado Springs, CO 80903 File Name

: Powers - Bradley Rd PM

Site Code :00164691
719) 633-2868
( ) Start Date : 10/25/2016
Page No 12
Powers Blvd Bradley Rd Powers Blvd
From North From East From South From West
Start | Rig| Thr| Lef [ Pe| App.| Rig| Thr| Lef | Pe | App. | Rig| Thr | Lef | Pe | App. | Rig| Thr | Lef | Pe | App. Int.
Time | ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total | Total
Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersecti 04:30 PM
on
50 28 29 18 32 29
Volume 0 9 6 0 795 4 0 4 0 478 0 6 0 0 616 0 0 0 0 0| 1889
64. 36. 61. 38. 51. 48.
Percent 0.0 0 0 0.0 5 0.0 5 0.0 9 1 0.0 0.0 0.0 00 0.0 0.0
05:15 0 14 69 0 211| 74 0 52 0 126| 74 81 0 0 155 0 0 0 0 0| 492
Volume 2
Peak 0.960
Factor
High Int.  04:30 PM 04:45 PM 05:00 PM 3:45:00 PM
Volume 0 13 82 0 211| 85 0 56 0 141\ 78 77 0 0 155
Peak 0.94 0.84 0.99
Factor 2 8 4
Powers Bhvd
Out In Total
[ sd [ 13
[ o 509 286] a
‘Ri(];ht Thru  Left Peds
K] E E &= 43 [ ]
e 3 S 2 =1
- =: North m >
o [d IS +— @
E=c = clo 8
3= = 1072572016 4:30.00 PM = SERJ
= E 10/25/2016 5:15:00 PM = ©
2 gl L+ _ IR g
5 = Unshifted - |
o 8 o =k
- & % o NS
Left  Thru Right Peds
[ O] 298] 300 0
3 B 1309
Out In Total
Powers Bivd




LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
LSC Transportation Consultants, Inc. Colorado Springs, CO 80918 Name : Grinnell Blvd - Bradley Rd AM

Site Code :00164690
(719) 633-2868 Start Date : 08/30/2016

Page No 01
Groups Printed- Unshifted
Grinnell Bivd Bradley Rd Grinnell Bivd Bradley Rd
From North From East From South From West

Int.

Start Time | Right | Thru | Left| Peds | Right | Thru| Left | Peds | Right| Thru| Left| Peds | Right| Thru| Left| Peds Total

Factor| 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
06:30 AM 38 43 1 0 1 35 5 0 2 77 36 0 29 11 31 0 309
06:45 AM 43 49 1 0 0 39 6 0 3 79 40 0 32 13 35 0 340

Total 81 92 2 0 1 74 11 0 5 156 76 0 61 24 66 0 649

07:00 AM 34 56 0 0 2 30 7 0 2 90 51 0 30 16 50 0 368
07:15 AM 33 54 1 0 0 40 5 0 1 96 58 0 27 10 27 0 352
07:30 AM 31 73 1 0 2 31 7 0 3 94 42 0 31 11 26 0 352
07:45 AM 34 57 0 0 1 25 4 0 3 56 31 1 26 9 21 0 268
Total 132 240 2 0 5 126 23 0 9 336 182 1| 114 46 124 0] 1340
08:00 AM 29 51 4 0 2 18 7 0 3 56 27 0 29 13 25 0 264
08:15 AM 34 56 2 0 2 31 13 0 2 84 42 0 22 5 18 0 311
Grand Total 276 439 10 0 10 249 54 0 19 632 327 1| 226 88 233 0] 2564
Apprch % 38.1 60.6 14 00| 32 796 173 0.0 19 646 334 01] 413 161 426 00
Total% 108 171 04 00| 04 97 21 00| 07 246 128 00| 88 34 91 00



LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
Colorado Springs, CO 80%08 Name

: Grinnell Blvd - Bradley Rd AM

Site Code : 00164690
719) 633-2868
( ) Start Date : 08/30/2016
Page No 12
Grinnell Bivd Bradley Rd Grinnell Bivd Bradley Rd
From North From East From South From West
Start | Rig| Thr| Lef [ Pe| App.| Rig| Thr| Lef | Pe | App. | Rig| Thr | Lef | Pe | App. | Rig| Thr | Lef | Pe | App. Int.
Time | ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total | Total
Peak Hour From 06:30 AM to 08:15 AM - Peak 1 of 1
Intersecti 06:45 AM
on
14 23 14 35 19 12 13
Volume 1 2 3 0 376 4 0 25 0 169 9 9 1 0 559 0 50 8 0 308]1412
37. 61. 82. 14. 64. 34. 39. 16. 44.
Percent 5 7 0.8 0.0 2.4 8 8 0.0 1.6 5 A 0.0 0 5 8 0.0
07:00
34 56 0 0 20 2 30 7 0 39 2 9 651 0 143| 30 16 50 0 96| 368
Volume
Peak 0.959
Factor
High Int. 07:30 AM 06:45 AM 07:15 AM 07:00 AM
Volume 31 73 1 0 105 0 39 6 0 45 1 96 58 0 155| 30 16 50 0 96
Peak 0.89 0.93 0.90 0.80
Factor 5 9 2 2
Grinnell Bivd
Out In Total
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141 22 3
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LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
LSC Transportation Consultants, Inc. Colorado Springs, CO 8098 Name : Grinnell Blvd - Bradley Rd PM

Site Code : 00164690
(719) 633-2868 Start Date : 08/31/2016

Page No 1
Groups Printed- Unshifted
Grinnell Bivd Bradley Rd Grinnell Bivd Bradley Rd
From North From East From South From West

Int.

Start Time | Right | Thru | Left| Peds | Right | Thru| Left | Peds | Right| Thru| Left| Peds | Right| Thru| Left| Peds Total

Factor| 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 38 98 2 0 2 11 5 0 5 49 41 0 41 16 19 0 327

04:15 PM 43 111 2 0 4 15 6 0 6 57 43 0 46 14 22 0 369
04:30 PM 41 73 3 0 0 13 6 0 4 70 39 0 62 20 22 0 353
04:45 PM 40 100 3 0 0 14 7 0 7 43 33 0 44 35 19 0 345

Total 162 382 10 0 6 53 24 0 22 219 156 0] 193 85 82 0] 1394
05:00 PM 38 102 1 1 1 13 2 0 7 59 56 0 43 27 20 0 370
05:15 PM 35 93 0 0 1 12 5 0 6 60 32 0 49 37 29 0 359
05:30 PM 25 106 4 0 1 10 4 0 10 50 39 0 64 31 30 0 374
05:45 PM 34 92 1 0 3 17 4 0 8 69 39 0 37 26 23 0 353

Total 132 393 6 1 6 52 15 0 31 238 166 0] 193 121 102 0| 1456

Grand Total 294 775 16 1 12 105 39 0 53 457 322 0| 386 206 184 0] 2850
Apprch% 271 714 15 01 7.7 673 250 00| 64 549 387 00| 49.7 265 237 0.0
Total % 10.3 27.2 06 00| 04 37 1.4 0.0 19 160 113 00] 135 7.2 6.5 00




LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
Colorado Springs, CO 809®8 Name

: Grinnell Blvd - Bradley Rd PM

Site Code : 00164690
719) 633-2868
( ) Start Date : 08/31/2016
Page No 12
Grinnell Bivd Bradley Rd Grinnell Bivd Bradley Rd
From North From East From South From West
Start | Rig| Thr| Lef [ Pe| App.| Rig| Thr| Lef | Pe | App. | Rig| Thr | Lef | Pe | App. | Rig| Thr | Lef | Pe | App. Int.
Time | ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total | Total
Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersecti 05:00 PM
on
13 39 23 16 19 12 10
Volume 5 3 6 1 532 6 52 15 0 73| 31 8 6 0 435 3 1 2 0 416 | 1456
24. 73. 71. 20. 54. 38. 46. 29. 24.
Percent 8 9 1.1 0.2 8.2 5 5 0.0 7.1 7 2 0.0 4 1 5 0.0
05:30 25 10 4 0 135 1 10 4 0 15| 10 50 39 0 99| 64 31 30 0 125| 374
Volume 6
Peak 0.973
Factor
High Int.  05:00 PM 05:45 PM 05:00 PM 05:30 PM
Volume 38 12 1 1 142 3 17 4 0 24 7 59 56 0 122 64 31 30 0 125
Peak 0.93 0.76 0.89 0.83
Factor 7 0 1 2
Grinnell Bivd
Out In Total
[ 34 [ &g
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LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
LSC Transportation Consultants, Inc. Colorado Springs, CO 808@3Name : Grinnell Blvd - Goldfield Dr AM

Site Code :00164690
(719) 633-2868 Start Date : 08/25/2016

Page No 1
Groups Printed- Unshifted
Grinnell Blvd Goldfield Dr Grinnell Blvd
From North From East From South From West

Int.

Start Time | Right | Thru | Left| Peds | Right | Thru| Left | Peds | Right| Thru| Left| Peds | Right| Thru| Left| Peds Total

Factor| 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
06:30 AM 0 57 6 0 30 0 12 0 5 117 0 0 0 0 0 0 227
06:45 AM 0 88 12 0 25 0 21 1 7 91 0 0 0 0 0 0 245

Total 0 145 18 0 55 0 33 1 12 208 0 0 0 0 0 0 472

07:00 AM 0 58 4 0 29 0 27 0 7 123 0 0 0 0 0 0 248
07:15 AM 0 86 13 0 41 0 15 1 5 119 0 0 0 0 0 0 280
07:30 AM 0 72 14 0 33 0 17 0 2 107 0 0 0 0 0 0 245
07:45 AM 0 87 19 0 17 0 20 0 8 72 0 0 0 0 0 0 223
Total 0 303 50 0] 120 0 79 1 22 421 0 0 0 0 0 0 996
08:00 AM 0 82 8 0 27 0 17 0 6 65 0 0 0 0 0 0 205
08:15 AM 0 82 15 0 20 0 21 0 7 65 0 0 0 0 0 0 210
Grand Total 0 612 91 0| 222 0 150 2 47 759 0 0 0 0 0 0| 1883
Apprch % 0.0 871 129 00| 594 0.0 401 05| 58 942 00 00| 0O 00 00 00
Total% 00 325 48 00| 118 00 80 01| 25 403 00 00| OO O00 00 00



LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
Colorado Springs, CO 80983\ame

: Grinnell Blvd - Goldfield Dr AM

Site Code : 00164690
719) 633-2868
( ) Start Date : 08/25/2016
Page No 12
Grinnell Blvd Goldfield Dr Grinnell Blvd
From North From East From South From West
Start | Rig| Thr| Lef [ Pe| App.| Rig| Thr| Lef | Pe | App. | Rig| Thr | Lef | Pe | App. | Rig| Thr | Lef | Pe | App. Int.
Time | ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total | Total
Peak Hour From 06:30 AM to 08:15 AM - Peak 1 of 1
Intersecti 06:45 AM
on
Volume 0 32 43 0 347 1; 0 80 2 210| 21 43 0 0 461 0 0 0 0 01018
Percent 0.0 87. 12. 0.0 61. 0.0 38. 1.0 4.6 95. 0.0 0.0 0.0 00 0.0 0.0
6 4 0 1 4
07:15 0 8 13 0 99| 41 0 15 1 57 5 1 0 0 124 0 0 0 0 0| 280
Volume 9
Peak 0.909
Factor
High Int. 06:45 AM 07:15 AM 07:00 AM 6:15:00 AM
Volume 0 88 12 0 100| 41 0 15 1 57 7 15 0 0 130
Peak 0.86 0.92 0.88
Factor 8 1 7
Grinnell Bivd
Out In Total
[ =4 a4l [ 99
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LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
LSC Transportation Consultants, Inc. Colorado Springs, CO 808iB3Name : Grinnell Blvd - Goldfield Dr PM

Site Code :00164690
(719) 633-2868 Start Date : 08/24/2016

Page No 1
Groups Printed- Unshifted
From North From East From South From West

Start Time | Right | Thru | Left| Peds | Right | Thru| Left | Peds | Right| Thru| Left| Peds | Right| Thru| Left| Peds Tcl)?atli

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
04:00 PM 0 133 27 0 14 0 8 0 13 79 0 0 0 0 0 0 274
04:15 PM 0 135 26 0 17 0 15 0 18 64 0 0 0 0 0 0 275
04:30 PM 0 114 20 0 16 0 11 0 19 60 0 0 0 0 0 0 240
04:45 PM 0 128 26 0 11 0 14 0 20 67 0 0 0 0 0 0 266
Total 0 510 99 0 58 0 48 0 70 270 0 0 0 0 0 0| 1055
05:00 PM 0 110 33 0 29 0 10 0 31 58 0 0 0 0 0 0 271
05:15 PM 0 141 26 0 10 0 4 0 18 54 0 0 0 0 0 0 253
05:30 PM 0 112 36 0 15 0 9 0 20 61 0 0 0 0 0 0 253
05:45 PM 0 109 32 0 13 0 7 0 18 59 0 0 0 0 0 0 238
Total 0 472 127 0 67 0 30 0 87 232 0 0 0 0 0 0| 1015
Grand Total 0 982 226 0| 125 0 78 0| 157 502 0 0 0 0 0 0| 2070

Apprch % 0.0 813 187 0.0| 61.6 0.0 384 0.0 23.8 76.2 0.0 0.0 0.0 0.0 0.0 0.0

Total % 0.0 47.4 109 0.0 6.0 0.0 3.8 0.0 76 243 0.0 0.0 0.0 0.0 0.0 0.0




LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210

Colorado Springs, CO 808iB3Name : Grinnell Blvd - Goldfield Dr PM

Site Code : 00164690
719) 633-2868
( ) Start Date : 08/24/2016
Page No 12
From North From East From South From West
Start | Rig| Thr| Lef [ Pe| App.| Rig| Thr| Lef | Pe | App. | Rig| Thr | Lef | Pe | App. | Rig| Thr | Lef | Pe | App. Int.
Time | ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total | Total
Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersecti 04:00 PM
on
51 27
Volume 0 0 99 0 609| 58 0 48 0 106| 70 0 0 0 340 0 0 0 0 0| 1055
83. 16. 54. 45, 20. 79.
Percent 0.0 7 3 0.0 7 0.0 3 0.0 6 4 0.0 0.0 0.0 00 0.0 0.0
04:15 0 13 26 0 161| 17 0 15 0 32| 18 64 0 0 82 0 0 0 0 0| 275
Volume 5
Peak 0.959
Factor
High Int. 04:15 PM 04:15 PM 04:00 PM 3:45:00 PM
Volume 0 12 26 0 161| 17 0 15 0 32| 13 79 0 0 92
Peak 0.94 0.82 0.92
Factor 6 8 4
Not Named
Out In Total
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LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
LSC Transportation Consultants, Inc. Colorado Springs, CO 8(9w63Blame : Powers Blvd - Grinnell Blvd AM

Site Code : 00164690
(719) 633-2868 Start Date : 08/31/2016

Page No 1
Groups Printed- Unshifted
Powers Blvd Powers Blvd Grinnell Blvd
From North From East From South From West

Int.

Start Time | Right | Thru | Left| Peds | Right | Thru| Left | Peds | Right| Thru| Left| Peds | Right| Thru| Left| Peds Total

Factor| 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
06:30 AM 33 73 0 0 0 0 0 0 0 148 15 0 14 0 89 0 372
06:45 AM 67 150 0 0 0 0 0 0 0 240 30 0 23 0 108 0 618

Total 100 223 0 0 0 0 0 0 0 388 45 0 37 0 197 0 990

07:00 AM 54 150 0 0 0 0 0 0 0 291 16 0 26 0 128 0 665
07:15 AM 68 137 0 0 0 0 0 0 0 297 18 1 19 0 147 0 687
07:30 AM 68 147 0 0 0 0 0 0 0 265 21 0 18 0 128 0 647
07:45 AM 70 121 0 0 0 0 0 0 0 202 19 1 9 0 83 0 505
Total 260 555 0 0 0 0 0 0 0 1055 74 2 72 0 486 0] 2504
08:00 AM 72 115 0 0 0 0 0 0 0 166 18 0 5 0 87 0 463
08:15 AM 61 129 0 0 0 0 0 0 0 165 21 0 16 0 79 0 471
Grand Total 493 1022 0 0 0 0 0 0 0 1774 158 2| 130 0 849 0| 4428
Apprch% 325 675 00 00| 00 00 0.0 00| 00 917 82 01| 133 0.0 86.7 0.0
Total% 111 231 00 00| 00 00 00 00| 00 401 36 00| 29 00 192 0.0



LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
Colorado Springs, CO 83963lame

: Powers Blvd - Grinnell Blvd AM

Site Code : 00164690
719) 633-2868
( ) Start Date : 08/31/2016
Page No 12
Powers Blvd Powers Blvd Grinnell Blvd
From North From East From South From West
Start | Rig| Thr| Lef [ Pe| App.| Rig| Thr| Lef | Pe | App. | Rig| Thr | Lef | Pe | App. | Rig| Thr | Lef | Pe | App. Int.
Time | ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total | Total
Peak Hour From 06:30 AM to 08:15 AM - Peak 1 of 1
Intersecti 06:45 AM
on
Volume 23 Si 0 0 841 0 0 0 0 0 0 ;g 85 1 1179 | 86 0 51 0 5972617
Percent 30. 69. 0.0 0.0 0.0 00 0.0 0.0 0.0 92. 72 0.1 14. 0.0 85, 0.0
6 4 7 4 6
07:15 68 13 0 0 205 0 0 0 0 0 0 29 18 1 316| 19 0 14 0 166| 687
Volume 7 7 7
Peak 0.952
Factor
High Int. 06:45 AM 6:15:00 AM 07:15 AM 07:15 AM
Volume 67 13 0 0 217 0 0 0 0 0 0 23 18 1 316| 19 0 1;1 0 166
Peak 0.96 0.93 0.89
Factor 9 3 9
Powers Bhvd
Out In Total
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LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210
LSC Transportation Consultants, Inc. Colorado Springs, CO 809e3iame : Powers Blvd - Grinnell Blvd PM

Site Code :00164690
(719) 633-2868 Start Date : 09/01/2016

Page No 01
Groups Printed- Unshifted
Powers Blvd Powers Blvd Grinnell Blvd
From North From East From South From West

Int.

Start Time | Right | Thru | Left| Peds | Right | Thru| Left | Peds | Right| Thru| Left| Peds | Right| Thru| Left| Peds Total

Factor| 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

04.00PM 138 210 0 0 0 0 0 0 0 157 25 0 30 0 81 0 641

04:15PM 146 237 0 0 0 0 0 0 0 182 24 1 16 0 73 0 679
04:30PM 123 195 0 0 0 0 0 0 0 161 25 0 12 0 88 0 604
04:45PM 140 289 0 0 0 0 0 0 0 154 19 1 11 0 64 0 678

Total 547 931 0 0 0 0 0 0 0 654 93 2 69 0 306 0] 2602
05:00PM 117 248 0 0 0 0 0 0 0 152 27 0 19 0 71 0 634
05:15PM 138 205 0 0 0 0 0 0 0 177 11 0 12 0 43 0 586
05:30PM 138 231 0 0 0 0 0 0 0 14 11 0 6 0 47 0 574
0545PM 122 195 0 1 0 0 0 0 0 154 14 0 12 0 74 0 572

Total 515 879 0 1 0 0 0 0 0 624 63 0 49 0 235 0| 2366

Grand Total 1062 1810 0 1 0 0 0 0 0 1278 156 2| 118 0 541 0| 4968
Apprch% 370 630 00 00| 00 00 0.0 00| 00 890 109 01| 179 0.0 821 0.0
Total% 214 364 00 00| 00 00 00 00| 00 257 31 00| 24 00 109 00




LSC Transportation Consultants, Inc.

545 E. Pikes Peak Ave., #210

Colorado Springs, CO 809e3iame : Powers Blvd - Grinnell Blvd PM

Site Code : 00164690
719) 633-2868
( ) Start Date : 09/01/2016
Page No 12
Powers Blvd Powers Blvd Grinnell Blvd
From North From East From South From West
Start | Rig| Thr| Lef [ Pe| App.| Rig| Thr| Lef | Pe | App. | Rig| Thr | Lef | Pe | App. | Rig| Thr | Lef | Pe | App. Int.
Time | ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total| ht u t| ds | Total | Total
Peak Hour From 04:00 PM to 05:45 PM - Peak 1 of 1
Intersecti 04:00 PM
on
Volume 5‘71 gi 0 0 1478 0 0 0 0 0 0 62 93 2 749| 69 0 32 0 37512602
37. 63. 87. 12. 18. 81.
Percent 0 0 0.0 0.0 0.0 00 0.0 0.0 0.0 3 4 0.3 4 0.0 6 0.0
04:15 14 23 0 0 383 0 0 0 0 0 0 18 24 1 207| 16 0 73 0 89| 679
Volume 6 7 2
Peak 0.958
Factor
High Int.  04:45 PM 3:45:00 PM 04:15 PM 04:00 PM
Volume 13 23 0 0 429 0 0 0 0 0 0 1223 24 1 207| 30 0 81 0 111
Peak 0.86 0.90 0.84
Factor 1 5 5
Powers Bhvd
Out In Total
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Timings Existing Traffic

2: Grinnell & Powers AM Peak Hour
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 44 [l b 44 b [l
Traffic Volume (vph) 584 257 85 1093 511 86
Future Volume (vph) 584 257 85 1093 511 86
Turn Type NA Perm pm+pt NA Prot Perm
Protected Phases 6 5 2 4
Permitted Phases 6 2 4
Detector Phase 6 6 5 2 4 4
Switch Phase
Minimum Initial (s) 300 300 40 300 8.0 8.0
Minimum Split (s) 380 380 100 380 220 220
Total Split (s) 65.0 65.0 100 750 450 450
Total Split (%) 542% 542% 83% 625% 37.5% 37.5%
Yellow Time (s) 6.0 6.0 3.5 6.0 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 8.0 8.0 55 8.0 55 55
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Min Min  None Min ~ None None
Act Effct Green (s) 320 320 422 397 374 374
Actuated g/C Ratio 035 035 047 044 041 0.41
v/c Ratio 048 035 027 078 078 0.14
Control Delay 25.3 4.4 16.0 262 330 12.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.3 4.4 16.0 262 330 12.4
LOS C A B C C B
Approach Delay 18.9 255 30.1
Approach LOS B C C

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 90.7

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay; 24.6 Intersection LOS: C
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  2: Grinnell & Powers

2: Grinnell & Powers Synchro 9 Report
Existing Traffic AM Peak Hour KDF



HCM 6th TWSC
3: Grinnell Blvd. & Goldfield Drive

Existing Traffic
AM Peak Hour

Intersection
Int Delay, siveh 3.8
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations Y fF 4+ F % 4
Traffic Vol, veh/h 80 128 475 21 43 300
Future Vol, veh/h 80 128 475 2 43 300
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 300 0 - 380 295 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 93 93 93 93 88 88
Heavy Vehicles, % 1 1 2 1 1 2
Mvmt Flow 86 138 511 23 49 341
Major/Minor Minor1 Maijor1 Major2
Conflicting Flow All 950 511 0 0 534 0

Stage 1 511 - - - - -

Stage 2 439 - - - -
Critical Hdwy 641 6.21 - - 411
Critical Hdwy Stg 1 5.41 - - - -
Critical Hdwy Stg 2 5.41 - - - -
Follow-up Hdwy 3.509 3.309 - 2.209
Pot Cap-1 Maneuver 290 565 - - 1039

Stage 1 604 - - - -

Stage 2 652 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 276 565 - - 1039
Mov Cap-2 Maneuver 276 - - - -

Stage 1 576 - - - -

Stage 2 652 - - - -
Approach WB NB SB
HCM Control Delay, s 17.4 0 1.1
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 276 565 1039
HCM Lane V/C Ratio - - 0.312 0.244 0.047
HCM Control Delay (s) - - 238 134 86
HCM Lane LOS - - C B A
HCM 95th %tile Q(veh) - - 13 09 041

3: Grinnell Blvd. & Goldfield Drive
Existing Traffic AM Peak Hour

Synchro 9 Report
KDF



Timings Existing Traffic

37: Powers & Bradley Rd. AM Peak Hour
" .
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations b [l 44 [l b 44
Traffic Volume (vph) 175 363 530 251 301 267
Future Volume (vph) 175 363 530 251 301 267
Turn Type Prot  Perm NA  Perm Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 2
Detector Phase 8 8 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0
Total Split (s) 210 210 5.0 5.0 200 700
Total Split (%) 231% 231% 549% 549% 22.0% 76.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None None
Act Effct Green (s) 11.0 11.0 16.5 16.5 152  36.8
Actuated g/C Ratio 019 019 028 028 026 0.3
v/c Ratio 052  0.61 0.61 044 072 013
Control Delay 27.9 79 210 48 332 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.9 79 210 48 332 4.7
LOS C A C A C A
Approach Delay 14.4 15.8 19.8
Approach LOS B B B

Intersection Summary

Cycle Length: 91

Actuated Cycle Length: 58

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay; 16.6 Intersection LOS: B
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  37: Powers & Bradley Rd.

37: Powers & Bradley Rd. Synchro 9 Report
Existing Traffic AM Peak Hour KDF



SimTraffic Performance Report

Existing Traffic
AM Peak Hour

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #1 6:45

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 11.2 3.4 4.5 7.7 8.3 13.0 3.0 5.5 6.8 6.4 9.0
4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #2 7:00

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 11.9 41 5.6 8.1 9.2 14.0 3.0 4.9 4.5 6.7 6.8 9.2
4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #3 7:15

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 9.1 3.9 4.6 7.9 9.4 8.8 29 6.0 6.3 5.4 7.5
4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #4 7:30

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 71 3.4 6.2 8.5 7.3 9.2 2.5 5.2 6.7 6.6 7.3
4: Grinnell Blvd. & Bradley Rd. Performance by lane Entire Run

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 10.3 3.8 5.2 8.2 8.8 1.7 29 6.1 54 6.8 6.4 8.5
Total Zone Performance By Interval

Interval Start 6:45 7:00 7:15 7:30 All

Stop Del/Veh (s) 228.5 116.7 282.5 293.2 427.6

Existing Traffic SimTraffic Report
AM Peak Hour KDF



Timings Existing Traffic

2: Grinnell & Powers PM Peak Hour
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 44 [l b 44 b [l
Traffic Volume (vph) 931 547 93 654 306 69
Future Volume (vph) 931 547 93 654 306 69
Turn Type NA Perm pm+pt NA Prot Perm
Protected Phases 6 5 2 4
Permitted Phases 6 2 4
Detector Phase 6 6 5 2 4 4
Switch Phase
Minimum Initial (s) 300 300 40 300 8.0 8.0
Minimum Split (s) 380 380 100 380 220 220
Total Split (s) 650 650 100 750 450 450
Total Split (%) 542% 542% 83% 625% 37.5% 37.5%
Yellow Time (s) 6.0 6.0 3.5 6.0 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 8.0 8.0 55 8.0 55 55
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Min Min  None Min ~ None None
Act Effct Green (s) 34.1 34.1 443 M7 19.0 19.0
Actuated g/C Ratio 046 046 059 056 025 025
v/c Ratio 062 055 034 037 068 0.16
Control Delay 18.8 37 107 103 345 112
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.8 37 107 103 345 112
LOS B A B B C B
Approach Delay 13.2 10.4 30.2
Approach LOS B B C

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 74.7

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay; 14.7 Intersection LOS: B
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  2: Grinnell & Powers

2: Grinnell & Powers Synchro 9 Report
Existing Traffic PM Peak Hour KDF



HCM 2010 TWSC
3: Grinnell Blvd. & Goldfield Drive

Existing Traffic

PM Peak Hour

Intersection
Int Delay, siveh 2.7
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations Y fF 4+ F % 4
Traffic Vol, veh/h 48 58 275 70 99 510
Future Vol, veh/h 48 58 275 70 99 510
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 300 0 - 380 295 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 83 83 100 100 95 95
Heavy Vehicles, % 1 1 2 1 1 2
Mvmt Flow 58 70 275 70 104 537
Major/Minor Minor1 Major1 Major2
Conflicting Flow Al 1020 275 0 0 345 0

Stage 1 275 - - - - -

Stage 2 745 - - - -
Critical Hdwy 641 6.21 - - 411
Critical Hdwy Stg 1 5.41 - - - -
Critical Hdwy Stg 2 5.41 - - - -
Follow-up Hdwy 3.509 3.309 - 2.209
Pot Cap-1 Maneuver 263 766 - - 1220

Stage 1 774 - - - -

Stage 2 471 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 241 766 - - 1220
Mov Cap-2 Maneuver 241 - - - -

Stage 1 708 - - - -

Stage 2 471 - - - -
Approach WB NB SB
HCM Control Delay, s  16.7 0 1.3
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 241 766 1220 -
HCM Lane V/C Ratio - - 0.24 0.091 0.085
HCM Control Delay (s) - - 246 102 82
HCM Lane LOS - - C B A
HCM 95th %tile Q(veh) - - 09 03 03

3: Grinnell Blvd. & Goldfield Drive
Existing Traffic PM Peak Hour

Synchro 9 Report
KDF



Timings Existing Traffic

37: Powers & Bradley Rd. PM Peak Hour
" .
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations b [l 44 [l b 44
Traffic Volume (vph) 184 294 296 320 286 509
Future Volume (vph) 184 294 296 320 286 509
Turn Type Prot  Perm NA  Perm Prot NA
Protected Phases 8 2 1 6
Permitted Phases 8 2
Detector Phase 8 8 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0
Total Split (s) 210 210 5.0 5.0 200 700
Total Split (%) 231% 231% 549% 549% 22.0% 76.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None None
Act Effct Green (s) 11.0 11.0 10.1 10.1 15.1 30.3
Actuated g/C Ratio 0.21 0.21 020 020 029 059
v/c Ratio 0.51 053 043 057 058 026
Control Delay 234 65 206 72 230 5.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 234 65 206 72 230 5.9
LOS C A C A C A
Approach Delay 13.0 13.6 12.0
Approach LOS B B B

Intersection Summary

Cycle Length: 91

Actuated Cycle Length: 51.4

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay; 12.8 Intersection LOS: B
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  37: Powers & Bradley Rd.

37: Powers & Bradley Rd. Synchro 9 Report
Existing Traffic PM Peak Hour KDF



SimTraffic Performance Report

Existing Traffic
PM Peak Hour

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #1 5:00

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 6.6 4.6 41 5.2 6.7 5.7 3.1 3.4 4.8 6.0 5.9 5.6
4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #2 5:15

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 9.3 5.1 6.7 5.9 7.7 6.5 3.2 3.1 5.2 7.5 5.1 6.6
4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #3 5:30

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 7.2 4.5 5.7 5.9 6.3 54 3.2 3.6 4.9 6.6 44 5.7
4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #4 5:45

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 6.8 3.7 4.2 5.3 6.4 5.3 3.0 2.6 4.6 5.6 41 5.2
4: Grinnell Blvd. & Bradley Rd. Performance by lane Entire Run

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 7.8 4.5 5.0 5.7 6.9 5.9 3.1 3.7 5.0 6.6 49 5.9
Total Zone Performance By Interval

Interval Start 5:00 5:15 5:30 5:45 All

Stop Del/Veh (s) 1234 106.7 131.8 175.9 231.8

Existing Traffic SimTraffic Report
PM Peak Hour KDF



Timings
2: Grinnell & Powers

2017 Background Traffic
AM Peak Hour

— Ny ¢ TN

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 44 [l b 44 b [l
Traffic Volume (vph) 600 266 90 1125 527 90
Future Volume (vph) 600 266 90 1125 527 90
Turn Type NA Perm pm+pt NA Prot Perm
Protected Phases 6 5 2 4
Permitted Phases 6 2 4
Detector Phase 6 6 5 2 4 4
Switch Phase

Minimum Initial (s) 300 300 40 300 8.0 8.0
Minimum Split (s) 380 380 10.0 380 220 220
Total Split (s) 65.0 65.0 10.0 750 450 450
Total Split (%) 542% 542% 83% 625% 37.5% 37.5%
Yellow Time (s) 6.0 6.0 3.5 6.0 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -4.0 -4.0 -1.5 -4.0 -1.5 -1.5
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes

Recall Mode Min Min  None Min ~ None None
Act Effct Green (s) 365 365 465 465 389 389
Actuated g/C Ratio 039 039 050 050 042 042
v/c Ratio 045 034 028 0.71 080 0.5
Control Delay 22.5 3.7 15.1 212 339 12.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.5 3.7 15.1 212 339 12.1
LOS C A B C C B
Approach Delay 16.7 20.8 30.7
Approach LOS B C C

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 93.5

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay; 21.9 Intersection LOS: C

Intersection Capacity Utilization 69.2% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:  2: Grinnell & Powers
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2: Grinnell & Powers Synchro 9 Report
2017 Background Traffic AM Peak Hour KDF



HCM 2010 TWSC

3: Grinnell Blvd. & Goldfield Drive

2017 Background Traffic
AM Peak Hour

Intersection
Int Delay, siveh 3.9
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 'l 4 % 4
Traffic Vol, veh/h 82 131 487 22 44 312
Future Vol, veh/h 82 131 487 22 44 312
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 300 0 - 380 295 -
Veh in Median Storage, # 0 - 0 : : 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 93 93 93 93 88 88
Heavy Vehicles, % 1 1 2 1 1 2
Mvmt Flow 88 141 524 24 50 355
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 979 524 0 0 524 0
Stage 1 524 - - - - -
Stage 2 455 - -
Critical Hdwy 6.41 6.21 - 4.1
Critical Hdwy Stg 1 5.41 - -
Critical Hdwy Stg 2 5.41 - - -
Follow-up Hdwy 3.509 3.309 2.209
Pot Cap-1 Maneuver 279 555 - 1048
Stage 1 596 - -
Stage 2 641 - -
Platoon blocked, %
Mov Cap-1 Maneuver 266 555 - 1048
Mov Cap-2 Maneuver 266 - -
Stage 1 596 - -
Stage 2 610
Approach WB NB SB
HCM Control Delay, s 18.1 0 1.1
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h)

HCM Lane V/C Ratio
HCM Control Delay (s)
HCM Lane LOS

HCM 95th %tile Q(veh)

266 555 1048
0.331 0.254 0.048

251 137 86
D B A
14 1 041

3: Grinnell Blvd. & Goldfield Drive
2017 Background Traffic AM Peak Hour

Synchro 9 Report
KDF



Timings 2017 Background Traffic

37: Powers & Bradley Rd. AM Peak Hour
" .
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations L] [l 44 [l L] 44
Traffic Volume (vph) 182 378 552 261 312 276
Future Volume (vph) 182 378 552 261 312 276
Turn Type Prot  Free NA  Perm Prot NA
Protected Phases 8 2 1 6
Permitted Phases Free 2
Detector Phase 8 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0
Total Split (s) 30.0 500 500 200 700
Total Split (%) 30.0% 50.0% 50.0% 20.0% 70.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max
Act Effct Green (s) 10.6 100.0  59.1 59.1 152 794
Actuated g/C Ratio 0.11 100 059 059 015 079
v/c Ratio 050 024  0.31 029 066  0.11
Control Delay 46.6 04 114 22  46.1 2.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.6 04 114 22  46.1 2.6
LOS D A B A D A
Approach Delay 15.4 8.5 25.7
Approach LOS B A C

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 64 (64%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.66

Intersection Signal Delay: 15.5 Intersection LOS: B
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  37: Powers & Bradley Rd.
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2017 Background Traffic AM Peak Hour KDF



SimTraffic Performance Report

2017 Background Traffic

PM Peak Hour

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #1 5:00

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 7.8 5.2 5.8 6.3 8.1 5.4 3.7 71 6.2 7.0 5.2 6.4
4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #2 5:15

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 121 6.2 74 6.8 8.4 7.9 3.7 7.2 5.4 7.0 4.8 7.6
4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #3 5:30

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 10.0 4.9 5.7 6.2 7.2 5.7 2.8 29 5.7 7.2 4.6 6.4
4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #4 5:45

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 8.5 44 6.5 6.6 7.6 74 2.6 5.4 6.0 8.1 4.6 6.8
4: Grinnell Blvd. & Bradley Rd. Performance by lane Entire Run

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 10.2 5.3 6.4 6.6 7.8 6.9 3.2 6.2 5.9 7.6 49 7.0
Total Zone Performance By Interval

Interval Start 5:00 5:15 5:30 5:45 All

Stop Del/Veh (s) 211.5 113.9 201.3 275.0 467.0

2017 Background Traffic SimTraffic Report
PM Peak Hour KDF



SimTraffic Performance Report

2017 Background Traffic

AM Peak Hour

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #1 7:00

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 9.0 3.8 5.7 88 109 105 2.7 6.8 1.7 6.0 8.6
4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #2 7:15

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 8.6 3.5 4.8 7.8 71 8.7 1.7 43 5.9 5.5 6.8
4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #3 7:30

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 9.1 3.8 49 9.6 11.0 13.2 2.5 6.5 7.6 7.5 9.4
4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #4 7:45

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 7.8 3.5 5.1 6.8 8.9 9.1 2.0 4.7 6.0 4.5 7.0
4: Grinnell Blvd. & Bradley Rd. Performance by lane Entire Run

Lane EB EB WB WB NB NB NB SB SB SB SB All
Movements Served LT R L TR L T R L T T R

Stop Del/Veh (s) 9.0 3.7 5.1 8.5 9.8 10.7 2.2 10.0 5.6 71 6.0 8.1
2017 Background Traffic SimTraffic Report
AM Peak Hour Page 1



Timings 2017 Background Traffic
2: Grinnell & Powers PM Peak Hour
— Y ¥ TN
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 44 [l b 44 b [l
Traffic Volume (vph) 960 566 95 675 317 70
Future Volume (vph) 960 566 95 675 317 70
Turn Type NA Perm pm+pt NA Prot Perm
Protected Phases 6 5 2 4
Permitted Phases 6 2 4
Detector Phase 6 6 5 2 4 4
Switch Phase
Minimum Initial (s) 300 300 40 300 8.0 8.0
Minimum Split (s) 380 380 100 380 220 220
Total Split (s) 65.0 65.0 100 750 450 450
Total Split (%) 542% 542% 83% 625% 37.5% 37.5%
Yellow Time (s) 6.0 6.0 3.5 6.0 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -4.0 -4.0 -1.5 -4.0 -1.5 -1.5
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Min Min  None Min ~ None None
Act Effct Green (s) 39.1 39.1 46.7 467 214 214
Actuated g/C Ratio 0.51 0.51 0.61 0.61 028 028
v/c Ratio 057 054 033 035 064 015
Control Delay 15.8 3.2 10.0 84 318 10.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.8 3.2 10.0 84 318 10.8
LOS B A A A C B
Approach Delay 11.2 8.6 28.0
Approach LOS B A C

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 76.4

Natural Cycle: 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.64

Intersection Signal Delay; 12.7
Intersection Capacity Utilization 59.4%
Analysis Period (min) 15

Splits and Phases:  2: Grinnell & Powers

Intersection LOS: B
ICU Level of Service B
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HCM 2010 TWSC
3: Grinnell Blvd. & Goldfield Drive

2017 Background Traffic
PM Peak Hour

Intersection
Int Delay, siveh 3
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations N 'l 4 % 4
Traffic Vol, veh/h 50 60 327 73 102 559
Future Vol, veh/h 50 60 327 73 102 559
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 300 0 - 380 295 -
Veh in Median Storage, # 0 - 0 : : 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 1 1 2 1 1 2
Mvmt Flow 54 65 3% 79 111 608
Major/Minor Minor1 Major1 Major2
Conflicting Flow Al 1184 355 0 0 355 0
Stage 1 355 - - - - -
Stage 2 829 - -
Critical Hdwy 7.11 6.21 - 4.1
Critical Hdwy Stg 1 6.11 - -
Critical Hdwy Stg 2 6.11 - - -
Follow-up Hdwy 3.509 3.309 2.209
Pot Cap-1 Maneuver 167 691 - 1209
Stage 1 664 - -
Stage 2 366 - -
Platoon blocked, %
Mov Cap-1 Maneuver 155 691 - 1209
Mov Cap-2 Maneuver 155 - -
Stage 1 664 - -
Stage 2 332
Approach WB NB SB
HCM Control Delay, s 242 0 1.3
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 155 691 1209 -
HCM Lane V/C Ratio - 0.351 0.094 0.092
HCM Control Delay (s) - - 403 108 83
HCM Lane LOS - - E B A
HCM 95th %tile Q(veh) - - 15 03 03

3: Grinnell Blvd. & Goldfield Drive
2017 Background Traffic PM Peak Hour

Synchro 8 Report
KDF



Timings 2017 Background Traffic

37: Powers & Bradley Rd. PM Peak Hour
" .
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations L] [l 44 [l L] 44
Traffic Volume (vph) 191 305 308 330 297 528
Future Volume (vph) 191 305 308 330 297 528
Turn Type Prot  Free NA  Perm Prot NA
Protected Phases 8 2 1 6
Permitted Phases Free 2
Detector Phase 8 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0
Total Split (s) 30.0 500 500 200 700
Total Split (%) 30.0% 50.0% 50.0% 20.0% 70.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max
Act Effct Green (s) 112 100.0 594 594 144 788
Actuated g/C Ratio 0.11 100 059 059 014 079
v/c Ratio 052 020 015 0.31 064 020
Control Delay 46.5 03  10.1 22 462 3.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.5 03  10.1 22 462 3.0
LOS D A B A D A
Approach Delay 18.1 6.0 18.6
Approach LOS B A B

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.64

Intersection Signal Delay: 14.5 Intersection LOS: B
Intersection Capacity Utilization 37.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  37: Powers & Bradley Rd.
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Timings
2: Grinnell & Powers

2040 Background AM Peak Hour

— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 44 [l LU L ) L] [l
Traffic Volume (vph) 1107 378 129 2367 659 171
Future Volume (vph) 1107 378 129 2367 659 171
Turn Type NA  Free Prot NA Prot  Free
Protected Phases 6 5 2 4
Permitted Phases Free Free
Detector Phase 6 5 2 4
Switch Phase
Minimum Initial (s) 30.0 40 300 8.0
Minimum Split (s) 38.0 95 380 215
Total Split (s) 42.0 200 620 36.0
Total Split (%) 42.9% 204% 63.3% 36.7%
Yellow Time (s) 6.0 35 6.0 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -4.0 -1.5 -4.0 -1.5
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode Min None Min  None
Act Effct Green (s) 402 873 104 547 245 873
Actuated g/C Ratio 0.46 100 012 063 028 1.00
v/c Ratio 050 025 033 079 070 0.11
Control Delay 18.3 04 393 152 328 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.3 04 393 152 328 0.1
LOS B A D B C A
Approach Delay 13.7 16.4 26.0
Approach LOS B B C

Intersection Summary

Cycle Length: 98
Actuated Cycle Length: 87.3
Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.79
Intersection Signal Delay; 17.2

Intersection Capacity Utilization 71.2%

Analysis Period (min) 15

Splits and Phases:

Intersection LOS: B

ICU Level of Service C
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Timings

3: Grinnell Blvd. & Goldfield Drive 2040 Background AM Peak Hour
S T2 S N B
Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL  SBT
Lane Configurations b 4 L] 4 [l b 44 [l b 44
Traffic Volume (vph) 32 4 73 2 214 263 584 25 84 589
Future Volume (vph) 32 4 73 2 214 263 584 25 84 589
Turn Type pm+pt NA Prot NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 2 6
Detector Phase 7 4 3 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 90 210 90 210 210 90 210 210 90 210
Total Split (s) 100 21.0 100 210 21.0 10.0 50.0 50.0 10.0  50.0
Total Split (%) 11.0% 231% 11.0% 231% 231% 11.0% 54.9% 549% 11.0% 54.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min Min ~ None Min
Act Effct Green (s) 7.1 6.6 75 6.9 69 220 19.3 19.3 19.5 14.2
Actuated g/C Ratio 016 015 017 015 015 049 043 043 043  0.31
v/c Ratio 012  0.01 0.13  0.01 052 067 041 003 019 056
Control Delay 182 21.0 199 205 89 211 12.8 0.1 7.9 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 182 21.0 199 205 89 211 12.8 0.1 7.9 15.9
LOS B C B C A C B A A B
Approach Delay 18.5 11.7 15.0 14.9
Approach LOS B B B B

Intersection Summary

Cycle Length: 91

Actuated Cycle Length: 45.3

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.67

Intersection Signal Delay; 14.5 Intersection LOS: B
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  3: Grinnell Blvd. & Goldfield Drive
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Timings

4: Grinnell Blvd. & Bradley Rd. 2040 Background AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I » i I » i I » i N M i
Traffic Volume (vph) 224 173 275 126 507 117 350 530 60 27 449 186
Future Volume (vph) 224 173 275 126 507 117 350 530 60 27 449 186
Turn Type pm+pt NA Perm pm+pt NA  Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 80 200 200 80 200 200 80 200 200 80 200 200
Total Split (s) 210 290 290 140 220 220 16.0 36.0 36.0 1.0 310 3.0
Total Split (%) 233% 322% 322% 156% 244% 244% 17.8% 40.0% 40.0% 122% 344% 34.4%
Yellow Time (s) 35 35 3.5 35 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min ~ None Min Min
Act Effct Green (s) 327 228 228 238 15.4 154 318 280 280 217 15.5 15.5
Actuated g/C Ratio 045  0.31 0.31 033  0.21 0.21 044 039 039 030 0.21 0.21
v/c Ratio 055 016 042 029 0.71 025 084 041 009 009 063 0.39
Control Delay 184 207 5.1 149 334 16  36.7 19.7 0.2 143  30.6 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 184 207 5.1 149 334 16  36.7 19.7 0.2 143  30.6 6.2
LOS B C A B C A D B A B C A
Approach Delay 13.6 25.3 24.8 23.0
Approach LOS B C C C

Intersection Summary

Cycle Length: 90

Actuated Cycle Length; 72.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay; 22.0 Intersection LOS: C
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  4: Grinnell Blvd. & Bradley Rd.
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HCM 2010 TWSC
22: Grinnell Blvd. & Three-Quarter Site Access

2040 Background AM Peak Hour

Intersection

Int Delay, s/veh

Movement EBL EBR WBL NBT NBR SBL SBT SBR

Lane Configurations if 44 F % 44 F

Traffic Vol, veh/h 0 175 0 830 0 0 498 10

Future Vol, veh/h 0 175 0 830 0 0 498 10

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Free Free Free Free Free

RT Channelized - None - - None - - None

Storage Length 0 200 455 - 200

Veh in Median Storage, # - 0 - - 0 -

Grade, % - - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 9% 9% 95 9%

Heavy Vehicles, % 2 2 2 2 2 2 2 2

Mvmt Flow 0 184 0 874 0 0 524 11

Major/Minor Minor2 Minor1 Major2

Conflicting Flow All 262 0 0 874 0 0
Stage 1 - - - - - -
Stage 2 - - - - -

Critical Hdwy 6.94 - 414 - -

Critical Hdwy Stg 1 - - - - -

Critical Hdwy Stg 2 - - - -

Follow-up Hdwy - - 3.32 - - 2.22 - -

Pot Cap-1 Maneuver 0 0 737 0 - 768 - -
Stage 1 0 0 - 0 0 - - - -
Stage 2 0 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 737 - 768 - -

Mov Cap-2 Maneuver - - - - -
Stage 1 - - -
Stage 2

Approach EB WB SB

HCM Control Delay, s 11.5 0 0

HCM LOS B A

Minor Lane/Major Mvmt NBT NBREBLn1WBLn1 SBL

Capacity (veh/h) 737 768

HCM Lane V/C Ratio 0.25 -

HCM Control Delay (s) 11.5 0

HCM Lane LOS B A

HCM 95th %tile Q(veh) 1 0

22: Grinnell Blvd. & Three-Quarter Site Access Synchro 9 Report

2040 Background AM Peak Hour KDF



Timings
37: Powers & Bradley #2

2040 Background AM Peak Hour

O S N BV

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT
Lane Configurations I » O b T e » I b T e 3 b T e 5
Traffic Volume (vph) 1 119 49 200 171 556 47 1940 207 337 941
Future Volume (vph) 1 119 49 200 171 556 47 1940 207 337 941
Turn Type pm+pt NA  Free Prot NA  Free Prot NA  Free Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 Free Free Free

Detector Phase 7 4 3 8 5 2 1 6
Switch Phase

Minimum Initial (s) 4.0 10.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0
Total Split (s) 10.0  20.0 220 320 10.0  59.0 290 780
Total Split (%) 7.7% 15.4% 16.9% 24.6% 7.7% 45.4% 22.3% 60.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None  None None  None None  None C-Max  None
Act Effct Green (s) 15.8 10.7  130.0 13.1 26.8 130.0 70 539 1300 322 813
Actuated g/C Ratio 012  0.08 1.00 010 0.21 1.00 005 041 1.00 025 063
v/c Ratio 0.01 043 003 060 024 036 026 095 013 041 0.31
Control Delay 380 612 00 451 33.9 45 623 476 02 435 12.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 380 612 00 451 33.9 45 623 476 02 435 12.4
LOS D E A D C A E D A D B
Approach Delay 43.2 18.7 43.4 20.6
Approach LOS D B D C

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 125 (96%), Referenced to phase 1:SBL, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 32.0

Intersection Capacity Utilization 72.0%

Analysis Period (min) 15

Splits and Phases:  37: Powers & Bradley #2

Intersection LOS: C
ICU Level of Service C
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Timings

39: Marksheffel & Bradley #1

2040 Background AM Peak Hour

A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bl T e i N 4 i N M i N M i
Traffic Volume (vph) 285 312 101 95 471 285 135 600 50 140 275 189
Future Volume (vph) 285 312 101 95 471 285 135 600 50 140 275 189
Turn Type Prot NA  Free pm+pt NA  Free pm+pt NA  Free pm+pt NA  Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 6 Free 8 Free 4 Free
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 100 9.0 100 9.0 100 9.0 10.0
Total Split (s) 10.0  50.0 10.0  50.0 200 570 13.0  50.0
Total Split (%) 7.7% 38.5% 7.7% 38.5% 154% 43.8% 10.0% 38.5%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max None C-Max None  None None  None
Act Effct Green (s) 245 682 1300 507 497 1300 417 288 1300 348 248 130.0
Actuated g/C Ratio 019 052 100 039 038 100 032 022 100 027 019 1.00
v/c Ratio 045 012 007 022 025 018 040 078 003 073 042 0.2
Control Delay 46.1 17.7 0.1 285 278 03 342 548 00 544 479 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.1 17.7 0.1 285 278 03 342 548 00 544 479 0.2
LOS D B A C C A C D A D D A
Approach Delay 26.8 18.7 47.7 34.5
Approach LOS C B D C
Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 97 (75%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 31.6 Intersection LOS: C
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  39: Marksheffel & Bradley #1
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Timings

52: Bradley Heights/Federal Trade Zone & Bradley #1 2040 Background AM Peak Hour
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 4 I b T e 3 ol 4 [l 4 i
Traffic Volume (vph) 245 188 218 195 381 200 468 31 435 80 25 68
Future Volume (vph) 245 188 218 195 381 200 468 31 435 80 25 68
Turn Type pm+pt NA Perm pm+pt NA  Perm Prot NA pm+ov pm+pt NA pm+ov
Protected Phases 5 2 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 6 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 1 7 4 5
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 2.0 5.0
Minimum Split (s) 10.0 120 120 100 120 120 100 11.0 10.0 10.0 80 10.0
Total Split (s) 350 760 760 100 510 510 290 330 100 110 150 350
Total Split (%) 26.9% 585% 585% 7.7% 392% 392% 223% 254% 7.7% 85% 11.5% 26.9%
Yellow Time (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 4.0 3.0 3.0 4.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 7.0 7.0 5.0 7.0 7.0 5.0 6.0 5.0 5.0 6.0 5.0
Lead/Lag Lag Lag lag Lead Lead Lead Lead Llag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Act Effct Green (s) 774 754 754 542 522 522 223 204 307 146 72 355
Actuated g/C Ratio 060 058 058 042 040 040 017 016 024  0.11 006 027
v/c Ratio 03 007 023 023 020 028 084 0.1 063 023 025 0.3
Control Delay 8.6 44 07 153 162 57 653 450 74 398 642 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.6 44 07 153 162 57 653 450 74 398 642 0.5
LOS A A A B B A E D A D E A
Approach Delay 4.7 13.3 31.7 27.7
Approach LOS A B D C
Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 28 (22%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 21.1 Intersection LOS: C
Intersection Capacity Utilization 56.0% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  52: Bradley Heights/Federal Trade Zone & Bradley #1
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Timings

2: Grinnell & Powers

2040 Background PM Peak Hour

— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 44 [l LU L ) L] [l
Traffic Volume (vph) 2120 807 116 1258 523 96
Future Volume (vph) 2120 807 116 1258 523 96
Turn Type NA  Free Prot NA Prot  Free
Protected Phases 6 5 2 4
Permitted Phases Free Free
Detector Phase 6 5 2 4
Switch Phase
Minimum Initial (s) 30.0 40 300 8.0
Minimum Split (s) 38.0 95 380 215
Total Split (s) 62.0 230 850 450
Total Split (%) 47.7% 17.7% 654% 34.6%
Yellow Time (s) 6.0 35 6.0 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) -4.0 -1.5 -4.0 -1.5
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Recall Mode Min None Min  None
Act Effct Green (s) 57.5 103.1 105 720 230 1031
Actuated g/C Ratio 0.56 100 010 070 022 1.00
v/c Ratio 079 053 034 038 070 0.06
Control Delay 21.8 1.3 470 7.1 425 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.8 1.3 470 7.1 425 0.1
LOS C A D A D A
Approach Delay 16.1 10.5 35.9
Approach LOS B B D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 103.1

Natural Cycle: 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.79

Intersection Signal Delay; 17.0
Intersection Capacity Utilization 69.2%
Analysis Period (min) 15

Splits and Phases:  2: Grinnell & Powers

Intersection LOS: B
ICU Level of Service C
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Timings

3: Grinnell Blvd. & Goldfield Drive

2040 Background PM Peak Hour

S T2 S N B
Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL  SBT
Lane Configurations b 4 L] 4 [l b 44 [l b 44
Traffic Volume (vph) 19 2 48 7 191 178 408 81 301 821
Future Volume (vph) 19 2 48 7 191 178 408 81 301 821
Turn Type pm+pt NA Prot NA Perm pm+pt NA Perm pm+pt NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 2 2 6
Detector Phase 7 4 3 8 8 5 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 90 210 90 210 210 90 210 210 90 210
Total Split (s) 100 210 160 270 270 100 360 36.0 180 44.0
Total Split (%) 11.0% 231% 17.6% 29.7% 29.7% 11.0% 39.6% 39.6% 19.8% 48.4%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None Min Min  None Min
Act Effct Green (s) 6.8 6.2 6.7 6.9 69 186 133 133 273 182
Actuated g/C Ratio 014 013 014 015 015 039 028 028 057 0.38
v/c Ratio 0.08  0.01 010 003 049 053 043 013 0.51 0.64
Control Delay 19.1 240 225 217 90 150 165 0.4 85 147
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.1 240 225 217 90 150 165 0.4 85 147
LOS B C C C A B B A A B
Approach Delay 19.6 12.0 14.2 13.0
Approach LOS B B B B
Intersection Summary
Cycle Length: 91
Actuated Cycle Length: 47.5
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay; 13.4 Intersection LOS: B
Intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases:  3: Grinnell Blvd. & Goldfield Drive
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Timings

4: Grinnell Blvd. & Bradley Rd. 2040 Background PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I » i I » i I » i N M i
Traffic Volume (vph) 226 111 375 144 230 67 350 374 173 40 507 322
Future Volume (vph) 226 111 375 144 230 67 350 374 173 40 507 322
Turn Type pm+pt NA Perm pm+pt NA  Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Total Split (s) 16.0 350 350 10.0 29.0 29.0 16.0 350 350 10.0 29.0 29.0
Total Split (%) 178% 389% 389% 111% 322% 322% 17.8% 389% 389% 111% 322% 32.2%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max Max  None Max Max
Act Effct Green (s) 26.7 15.8 15.8 17.5 10.5 105 4.0 342 342 309 240 240
Actuated g/C Ratio 035 0.21 0.21 023 014 014 054 045 045 041 032 032
v/c Ratio 056 016 064 046 050 017 072 025 022 009 048 046
Control Delay 237 247 98 235 340 09 210 15.1 3.6 102 231 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 237 247 98 235 340 09 210 15.1 3.6 102 231 5.0
LOS C C A C C A C B A B C A
Approach Delay 16.5 255 15.2 15.8
Approach LOS B C B B

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 75.9

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.72

Intersection Signal Delay; 17.3 Intersection LOS: B
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  4: Grinnell Blvd. & Bradley Rd.
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Timings
37: Powers & Bradley #2

2040 Background PM Peak Hour

O S N BV

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT
Lane Configurations I » O b T e » I b T e 3 b T e 5
Traffic Volume (vph) 1 77 21 180 120 475 46 899 225 351 1865
Future Volume (vph) 1 77 21 180 120 475 46 899 225 351 1865
Turn Type pm+pt NA  Free Prot NA  Free Prot NA  Free Prot NA
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 Free Free Free

Detector Phase 7 4 3 8 5 2 1 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Total Split (s) 10.0 320 270 490 150 34.0 370  56.0
Total Split (%) 1.7% 24.6% 20.8% 37.7% 11.5% 26.2% 285% 43.1%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None  None None  None None Max C-Max Max
Act Effct Green (s) 134 84 130.0 124 238 130.0 72 290 1300 602 @ 84.1
Actuated g/C Ratio 0.10  0.06 1.00 010 0.18 1.00 006 022 1.00 046 065
v/c Ratio 0.01 0.36  0.01 057 019  0.31 025 082 015 023 058
Control Delay 400  62.1 00 667 574 40 615 5438 02 221 15.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 400  62.1 00 667 574 40 615 548 02 221 15.1
LOS D E A E E A E D A C B
Approach Delay 48.7 26.9 44.6 16.2
Approach LOS D C D B

Intersection Summary

Cycle Length: 130
Actuated Cycle Length: 130

Offset: 1 (1%), Referenced to phase 1:SBL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82

Intersection Signal Delay: 26.7
Intersection Capacity Utilization 63.7%
Analysis Period (min) 15

Splits and Phases:  37: Powers & Bradley #2

Intersection LOS: C
ICU Level of Service B
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Timings
39: Marksheffel & Bradley #1

2040 Background PM Peak Hour

A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bl T e i N 4 i N M i N M i
Traffic Volume (vph) 331 443 123 195 433 215 56 500 100 300 650 191
Future Volume (vph) 331 443 123 195 433 215 56 500 100 300 650 191
Turn Type Prot NA  Free pm+pt NA  Free pm+pt NA  Free pm+pt NA  Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 6 Free 8 Free 4 Free
Detector Phase 5 2 1 6 3 8 7 4
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 100 9.0 100 9.0 300 9.0 300
Total Split (s) 200 650 10.0  55.0 10.0 450 10.0 450
Total Split (%) 154% 50.0% 1.7% 42.3% 1.7% 34.6% 1.7% 34.6%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None  None None  None None  None None  None
Act Effct Green (s) 13.0 124 678 132 121 678 253 183 678 264 208 678
Actuated g/C Ratio 019 018 100 019 018 100 037 027 1.00 039 0.31 1.00
v/c Ratio 052 049 008 055 049 014 018 054 0.06 0.86 0.6 0.12
Control Delay 288 278 0.1 326 280 02 136 237 0.1 434 243 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 288 278 0.1 326 280 02 136 237 0.1 434 243 0.2
LOS C C A C C A B C A D C A
Approach Delay 24.3 22.0 19.2 25.3
Approach LOS C C B C
Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 67.8
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 23.1 Intersection LOS: C
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  39: Marksheffel & Bradley #1
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Timings
52: Bradley Heights/Federal Trade Zone & Bradley #1

2040 Background PM Peak Hour

A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBT  SBR
Lane Configurations N 4 I b T e 3 ol 4 4 i
Traffic Volume (vph) 78 154 370 383 60 100 458 44 46 231
Future Volume (vph) 78 154 370 383 60 100 458 44 46 231
Turn Type pm+pt NA  Perm Prot NA  Perm Prot NA NA pm+ov
Protected Phases 5 2 1 6 8 4 5
Permitted Phases 2 2 6 4
Detector Phase 5 2 2 1 6 6 8 4 5
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 2.0 5.0
Minimum Split (s) 10.0 12.0 12.0 10.0 12.0 12.0 10.0 11.0 8.0 10.0
Total Split (s) 120 460 460 290 63.0 63.0 440 11.0 11.0 12.0
Total Split (%) 92% 354% 354% 223% 485% 485% 33.8% 8.5% 85% 9.2%
Yellow Time (s) 3.0 5.0 5.0 3.0 5.0 5.0 4.0 4.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 7.0 7.0 5.0 7.0 7.0 6.0 6.0 5.0
Lead/Lag Lag Lag lag Lead Lead Lead Lead Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max  None
Act Effct Green (s) 249 1.7 117 205 7.3 73 237 649 51.1 77.0
Actuated g/C Ratio 019 009 009 016 006 006 018 050 039 059
v/c Ratio 024 035 078 075 022 0.51 0.77  0.05 007 023
Control Delay 280 373 252 610 599 146  59.1 20.8 30.5 15
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 280 373 252 610 599 146 591 20.8 30.5 15
LOS C D C E E B C C A
Approach Delay 28.7 52.4 32.1 22.7
Approach LOS C D C C

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 3 (2%), Referenced to phase 4:SBT and 8:NBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 34.3 Intersection LOS: C
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  52: Bradley Heights/Federal Trade Zone & Bradley #1
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Timings

2: Grinnell & Powers 2040 Total AM Peak Hour
— N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 44 [l LU L ) L] [l

Traffic Volume (vph) 1178 441 179 2484 752 244

Future Volume (vph) 1178 441 179 2484 752 244

Turn Type NA  Free Prot NA Prot  Free

Protected Phases 6 5 2 4

Permitted Phases Free Free

Detector Phase 6 5 2 4

Switch Phase

Minimum Initial (s) 30.0 40 300 8.0

Minimum Split (s) 38.0 95 380 215

Total Split (s) 41.0 200 610 370

Total Split (%) 41.8% 204% 62.2% 37.8%

Yellow Time (s) 6.0 3.5 6.0 3.5

All-Red Time (s) 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 8.0 55 8.0 55

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode Min None Min  None

Act Effct Green (s) 36.0 913 103 518 259 913

Actuated g/C Ratio 0.39 1.00 0.1 057 028 1.00

v/c Ratio 062 029 048 091 0.80 0.16

Control Delay 24.9 05 431 248 372 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 249 05 431 248 372 0.2

LOS C A D C D A

Approach Delay 18.2 26.1 28.1

Approach LOS B C C

Intersection Summary

Cycle Length: 98

Actuated Cycle Length: 91.3

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.91

Intersection Signal Delay: 24.1 Intersection LOS: C
Intersection Capacity Utilization 80.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  2: Grinnell & Powers

Synchro 10 Report
2040 Total AM Peak Hour Page 1



Timings

3: Grinnell Blvd. & Goldfield Drive 2040 Total AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 [l L] 4 [l b 44 [l b 44 [l
Traffic Volume (vph) 89 12 22 131 4 231 272 648 27 88 598 5
Future Volume (vph) 89 12 22 131 4 231 272 648 27 88 598 5
Turn Type pm+pt NA  Perm Prot NA Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 90 210 210 90 210 210 90 210 210 90 210 210
Total Split (s) 100 210 210 100 210 210 10.0 50.0 50.0 10.0 50.0 50.0
Total Split (%) 11.0% 231% 231% 11.0% 231% 231% 11.0% 54.9% 549% 11.0% 54.9% 54.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min  None Min Min
Act Effct Green (s) 8.5 71 71 9.5 7.0 7.0 221 18.4 184  20.7 15.4 15.4
Actuated g/C Ratio 017 014 014 019 014 014 044 036 036 041 030 0.30
v/c Ratio 033 005 007 0.21 002 057 078 053 004 025 058 0.01
Control Delay 204 220 04 229 215 9.7 296 16.7 0.1 9.5 17.8 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 204 220 04 229 215 9.7 296 16.7 0.1 9.5 17.8 0.0
LOS C C A C C A C B A A B A
Approach Delay 17.0 14.5 19.9 16.6
Approach LOS B B B B

Intersection Summary

Cycle Length: 91

Actuated Cycle Length: 50.8

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay; 17.8 Intersection LOS: B
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  3: Grinnell Blvd. & Goldfield Drive
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Timings

4: Grinnell Blvd. & Bradley Rd. 2040 Total AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I » i I » i I » i N M i
Traffic Volume (vph) 256 247 275 140 573 122 353 568 76 34 500 217
Future Volume (vph) 256 247 275 140 573 122 353 568 76 34 500 217
Turn Type pm+pt NA Perm pm+pt NA  Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 80 200 200 80 200 200 80 200 200 80 200 200
Total Split (s) 210 290 290 140 220 220 16.0 36.0 36.0 1.0 310 3.0
Total Split (%) 233% 322% 322% 156% 244% 244% 17.8% 40.0% 40.0% 122% 344% 34.4%
Yellow Time (s) 35 35 3.5 35 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min ~ None Min Min
Act Effct Green (s) 343 219 219 252 16.5 165 334 275 2715 235 17.2 17.2
Actuated g/C Ratio 045 029 029 033 022 022 044 036 036 0.31 023 023
v/c Ratio 064 026 044 033 079 025 091 047 012  0.11 066 043
Control Delay 22.1 224 54 16.1 37.8 19 467 222 0.4 145 315 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.1 224 54 16.1 37.8 19 467 222 0.4 145 315 6.5
LOS C C A B D A D C A B C A
Approach Delay 16.3 28.9 29.2 23.5
Approach LOS B C C C

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 76.2

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.91

Intersection Signal Delay; 24.9 Intersection LOS: C
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  4: Grinnell Blvd. & Bradley Rd.
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HCM 6th TWSC

22: Grinnell Blvd. & Three-Quarter Site Access

2040 Total AM Peak Hour

Intersection

Int Delay, siveh 2.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations if if # F %N 44 F

Traffic Vol, veh/h 0 0 194 0 0 100 0 8% 73 106 498 16

Future Vol, veh/h 0 0 194 0 0 100 0 8% 73 106 498 16

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - 0 - - 0 - 200 455 200

Veh in Median Storage, # - 0 - - 0 - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 9% 9% 9% 95 9% 9% 95 9% 9 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 204 0 0 105 0 943 77 112 524 17

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 262 472 - 0 0 1020 0 0
Stage 1 - - - - - - - - - -
Stage 2 - - - - - - - - - -

Critical Hdwy - 6.94 - - 6.9 - - 414 - -

Critical Hdwy Stg 1 - - - - - - - - -

Critical Hdwy Stg 2 - - - - - - -

Follow-up Hdwy - 332 - - 332 - 2.22 - -

Pot Cap-1 Maneuver 0 0 737 0 0 538 0 - 676 - -
Stage 1 0 0 - 0 0 - 0 - - -
Stage 2 0 0 - 0 0 0 - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 737 - - 538 - - 676 - -

Mov Cap-2 Maneuver - - - - - - - - -
Stage 1 - - - - - - - -
Stage 2 -

Approach EB WB NB SB

HCM Control Delay, s  11.7 13.3 0 1.9

HCM LOS B B

Minor Lane/Major Mvmt NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) - 737 538 676 - -

HCM Lane V/C Ratio - 0.277 0.196 0.165 - -

HCM Control Delay (s) - 17 133 114 - -

HCM Lane LOS - B B B - -

HCM 95th %tile Q(veh) - 11 07 06 - -

2040 Total AM Peak Hour

Synchro 10 Report
Page 4



Timings

37: Powers & Bradley 2040 Total AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I » O b T e » I b T e 3 b T e 5 i
Traffic Volume (vph) 26 226 75 323 299 736 100 1900 403 477 925 19
Future Volume (vph) 26 226 75 323 299 736 100 1900 403 477 925 19
Turn Type pm+pt NA  Free Prot NA  Free Prot NA  Free Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 Free Free Free 6
Detector Phase 7 4 3 8 5 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 10.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Total Split (s) 10.0  20.0 220 320 170 570 310 70 710
Total Split (%) 7.7% 15.4% 16.9% 24.6% 131% 43.8% 23.8% 54.6% 54.6%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None  None None  None None  None C-Max  None None
Act Effct Green (s) 18.4 134 130.0 16.1 284 130.0 93 520 1300 286 713 713
Actuated g/C Ratio 0.14  0.10 1.00 012 022 1.00 007 040 1.00 022 055 055
v/c Ratio 015 066 005 079 040 048 042 096 026 065 034 0.2
Control Delay 375 649 0.1 508 349 6.1 62.7 512 04 516 17.3 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 375 649 0.1 508 349 6.1 62.7 512 04 516 17.3 0.1
LOS D E A D C A E D A D B A
Approach Delay 47.8 23.1 43.2 28.6
Approach LOS D C D C

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 125 (96%), Referenced to phase 1:SBL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 34.7 Intersection LOS: C
Intersection Capacity Utilization 84.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  37: Powers & Bradley

Synchro 10 Report
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Timings

39: Marksheffel & Bradley #1 2040 Total AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bl T e i N 4 i N M i N M i
Traffic Volume (vph) 446 400 151 95 604 285 253 600 50 140 275 354
Future Volume (vph) 446 400 151 95 604 285 253 600 50 140 275 354
Turn Type Prot NA  Free pm+pt NA  Free pm+pt NA  Free pm+pt NA  Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 6 Free 8 Free 4 Free
Detector Phase 5 2 1 6 3 8 7 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 100 9.0 100 9.0 100 9.0 10.0

Total Split (s) 10.0  50.0 10.0  50.0 200 570 13.0  50.0

Total Split (%) 7.7% 38.5% 7.7% 38.5% 154% 43.8% 10.0% 38.5%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None C-Max None C-Max None  None None  None

Act Effct Green (s) 292 682 1300 460 450 1300 428 288 1300 321 221 130.0
Actuated g/C Ratio 022 052 100 035 035 100 033 022 100 025 017 1.00
v/c Ratio 059 015 010 026 035 018  0.71 078 003 073 047 023
Control Delay 343 159 0.1 328 323 03 451 54.8 00 543 505 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 343 159 0.1 328 323 03 451 54.8 00 543 505 0.3
LOS C B A C C A D D A D D A
Approach Delay 21.7 23.1 49.0 28.1
Approach LOS C C D C

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 97 (75%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 30.2 Intersection LOS: C
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  39: Marksheffel & Bradley #1
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Timings

41: Waterview Signal & Bradley/Bradley #1 2040 Total AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 4 i N 4 ol 4 [l 4 i
Traffic Volume (vph) 265 708 134 107 1040 43 260 16 125 70 14 59
Future Volume (vph) 265 708 134 107 1040 43 260 16 125 70 14 59
Turn Type pm+pt NA Perm pm+pt NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4 4
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 100 100 100 100 100 100 100 100 100 10.0 10.0 10.0
Total Split (s) 120 680 680 120 680 680 350 150 150 350 150 15.0
Total Split (%) 92% 523% 523% 92% 523% 523% 26.9% 115% 11.5% 26.9% 11.5% 11.5%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag lag Lead Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Act Effct Green (s) 808 808 808 828 828 828 157 142 142 8.2 6.6 6.6
Actuated g/C Ratio 062 062 062 064 064 064 012  0.11 0.11 006 005 0.05
v/c Ratio 078 024 014 025 034 004 066 008 044 034 016 029
Control Delay 522 228 122 104 107 19 623 516 114 622 622 3.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 522 228 122 104 107 19 623 516 114 622 622 3.3
LOS D C B B B A E D B E E A
Approach Delay 28.5 10.3 46.0 38.0
Approach LOS C B D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 74 (57%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 23.9 Intersection LOS: C
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases: ~ 41: Waterview Signal & Bradley/Bradley #1

¥ o1 =*y2 R 1"\:33 J' o4
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HCM 6th TWSC

42: Waterview RIRO & Bradley #1 2040 Total AM Peak Hour
Intersection
Int Delay, siveh 0.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 41, 41 if if
Traffic Vol, veh/h 0 8% 13 0 1134 232 0 0 37 0 0 56
Future Vol, veh/h 0 8% 13 0 1134 232 0 0 37 0 0 56
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 9% 9% 9% 95 9% 9% 95 9% 9 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 937 14 0 1194 244 0 0 39 0 0 59
Major/Minor Maijor1 Major2 Minor1 Minor2
Conflicting Flow All - 0 0 - - 0 - - 476 - - 719
Stage 1 - - - - - - - - - - - -
Stage 2 - - - - - - - - - - - -
Critical Hdwy - - - - - - - - 714 - - 714
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - -
Follow-up Hdwy - - - - - - - - 392 - - 392
Pot Cap-1 Maneuver 0 - - 0 - - 0 0 458 0 0 318
Stage 1 0 - - 0 - - 0 0 - 0 0 -
Stage 2 0 - - 0 - - 0 0 - 0 0 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - - - - - - - - 458 - - 318
Mov Cap-2 Maneuver - - - - - - - - - - - -
Stage 1 - - - - - - - - - - - -
Stage 2 - - - - - - - - - - - -
Approach EB WB NB SB
HCM Control Delay, s 0 0 13.6 18.9
HCM LOS B C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT WBR SBLn1

Capacity (veh/h) 458 - - - 318
HCM Lane V/C Ratio 0.085 - - - - 0.185
HCM Control Delay (s) 13.6 - - - - 189
HCM Lane LOS B - - - - C
HCM 95th %tile Q(veh) 0.3 - - - - 07

Synchro 10 Report
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HCM 6th Roundabout
45: Waterview East N/S St & Retail Access/ Residential Access

2040 Total AM Peak Hour

Intersection
Intersection Delay, s/veh 4.8
Intersection LOS A
Approach EB WB NB SB
Entry Lanes 1 1 1 1
Conflicting Circle Lanes 1 1 1 1
Adj Approach Flow, veh/h 97 62 318 277
Demand Flow Rate, veh/h 99 63 325 283
Vehicles Circulating, veh/h 142 410 97 29
Vehicles Exiting, veh/h 170 12 144 444
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 3.8 4.7 5.3 45
Approach LOS A A A A
Lane Left Left Left Left
Designated Moves LTR LTR LTR LTR
Assumed Moves LTR LTR LTR LTR
RT Channelized
Lane Util 1.000 1.000 1.000 1.000
Follow-Up Headway, s 2.609 2.609 2.609 2.609
Critical Headway, s 4.976 4.976 4.976 4.976
Entry Flow, veh/h 99 63 325 283
Cap Entry Lane, veh/h 1194 908 1250 1340
Entry HV Adj Factor 0.980 0.984 0.979 0.980
Flow Entry, veh/h 97 62 318 277
Cap Entry, veh/h 1169 894 1224 1313
VIC Ratio 0.083 0.069 0.260 0.211
Control Delay, s/veh 3.8 4.7 53 45
LOS A A A A
95th %tile Queue, veh 0 0 1 1

Synchro 10 Report

2040 Total AM Peak Hour

Page 9



Timings

52: Bradley Heights/Federal Trade Zone & Bradley #1 2040 Total AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bl T e i N 4 ol 4 i % 4 i
Traffic Volume (vph) 250 452 225 201 790 200 500 40 451 100 35 75
Future Volume (vph) 250 452 225 201 790 200 500 40 451 100 35 75
Turn Type Prot NA Perm pm+pt NA  Perm Prot NA pm+ov pm+pt NA pm+ov
Protected Phases 5 2 1 6 3 8 1 7 4 5
Permitted Phases 2 6 6 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 1 7 4 5
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 2.0 5.0
Minimum Split (s) 10.0 120 120 100 120 120 100 11.0 10.0 10.0 80 10.0
Total Split (s) 250 760 760 100 610 610 290 330 100 110 150 250
Total Split (%) 19.2% 585% 585% 7.7% 46.9% 46.9% 223% 254% 7.7% 85% 11.5% 19.2%
Yellow Time (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 4.0 3.0 3.0 4.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 7.0 7.0 5.0 7.0 7.0 5.0 6.0 5.0 5.0 6.0 5.0
Lead/Lag Lag Lag lag Lead Lead Lead Lead Llag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Act Effct Green (s) 200 720 720 607 587 587 230 219 322 16.1 7.7 214
Actuated g/C Ratio 015 055 055 047 045 045 0418 017 025 012 0.06 0.21
v/c Ratio 050 017 024 051 036 025 087 013 074 054 034 017
Control Delay 699 259 145 202 157 35 676 435 188 514  66.7 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 699 259 145 202 157 35 676 435 188 514  66.7 0.8
LOS E C B C B A E D B D E A
Approach Delay 35.0 14.4 44 .4 35.9
Approach LOS C B D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 28 (22%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 30.4 Intersection LOS: C
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  52: Bradley Heights/Federal Trade Zone & Bradley #1

o1 § —Po2 1"\:33 J'

o4
[ ]
[ ]
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HCM 6th TWSC

107: Bradley Rd. & Site Access

2040 Total AM Peak Hour

Intersection
Int Delay, siveh 0.3
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 44 b if
Traffic Vol, veh/h 8 349 811 3 0 24
Future Vol, veh/h 8 349 811 3 0 24
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 379 882 3 0 26
Major/Minor Maijor1 Major2 Minor2
Conflicting Flow All 885 0 - 0 - 443
Stage 1 - - - - - -
Stage 2 - - - - -
Critical Hdwy 414 - - - 694
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - - -
Follow-up Hdwy 2.22 - - 3.32
Pot Cap-1 Maneuver 760 - - 0 562
Stage 1 - - - 0 -
Stage 2 - - 0
Platoon blocked, % - -

Mov Cap-1 Maneuver 760 - - - 562
Mov Cap-2 Maneuver - - - - -
Stage 1 - - - -

Stage 2 -
Approach EB WB SB
HCM Control Delay, s 0.2 0 11.7
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 760 - - - 562
HCM Lane V/C Ratio 0.011 - - 0.046
HCM Control Delay (s) 9.8 - - - 17
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0 - - - 041

2040 Total AM Peak Hour
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Timings

2: Grinnell & Powers 2040 Total PM Peak Hour
— N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 44 [l LU L ) L] [l

Traffic Volume (vph) 2292 953 246 1395 656 218

Future Volume (vph) 2292 953 246 1395 656 218

Turn Type NA  Free Prot NA Prot  Free

Protected Phases 6 5 2 4

Permitted Phases Free Free

Detector Phase 6 5 2 4

Switch Phase

Minimum Initial (s) 30.0 40 300 8.0

Minimum Split (s) 38.0 95 380 215

Total Split (s) 61.0 260 87.0 430

Total Split (%) 46.9% 20.0% 66.9% 33.1%

Yellow Time (s) 6.0 3.5 6.0 3.5

All-Red Time (s) 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 8.0 55 8.0 55

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode Min None Min  None

Act Effct Green (s) 533 1137 13.7 725 2716 1137

Actuated g/C Ratio 0.47 100 012 064 024 1.00

v/c Ratio 1.01 0.61 0.61 045 080 0.14

Control Delay 52.4 18 548 116 487 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 52.4 18 548 116 487 0.2

LOS D A D B D A

Approach Delay 37.5 18.1 36.6

Approach LOS D B D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 113.7

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay; 31.8 Intersection LOS: C
Intersection Capacity Utilization 85.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases: ~ 2: Grinnell & Powers

Synchro 10 Report
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Timings

3: Grinnell Blvd. & Goldfield Drive 2040 Total PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 [l L] 4 [l b 44 [l b 44 [l
Traffic Volume (vph) 47 7 10 226 13 202 220 524 89 317 794 25
Future Volume (vph) 47 7 10 226 13 202 220 524 89 317 794 25
Turn Type pm+pt NA  Perm Prot NA Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 90 210 210 90 210 210 90 210 210 90 210 210
Total Split (s) 100 210 210 16.0 270 270 10.0 36.0 36.0 180 440 440
Total Split (%) 11.0% 231% 231% 17.6% 29.7% 29.7% 11.0% 39.6% 39.6% 19.8% 484% 48.4%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min  None Min Min
Act Effct Green (s) 7.3 6.1 6.1 10.6 9.1 9.1 20.3 15.0 150 302 206 20.6
Actuated g/C Ratio 013  0.11 0.11 019 016 016 036 027 027 054 037 037
v/c Ratio 0.21 003 003 036 005 049 073 058 015 065 064 0.04
Control Delay 214 291 0.1 243 246 8.7 291 21.8 0.5 14.4 17.7 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 214 291 0.1 243 246 8.7  29.1 21.8 0.5 14.4 17.7 0.1
LOS C C A C C A C C A B B A
Approach Delay 18.7 17.2 21.4 16.4
Approach LOS B B C B

Intersection Summary

Cycle Length: 91

Actuated Cycle Length: 56

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay; 18.3 Intersection LOS: B
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  3: Grinnell Blvd. & Goldfield Drive

[ |
-—

1 g4
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Timings

4: Grinnell Blvd. & Bradley Rd. 2040 Total PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I » i I » i I » i N M i
Traffic Volume (vph) 310 244 375 178 384 72 363 451 203 48 596 387
Future Volume (vph) 310 244 375 178 384 72 363 451 203 48 596 387
Turn Type pm+pt NA Perm pm+pt NA  Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Total Split (s) 16.0 350 350 10.0 29.0 29.0 16.0 350 350 10.0 29.0 29.0
Total Split (%) 178% 389% 389% 111% 322% 322% 17.8% 389% 389% 111% 322% 32.2%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max Max  None Max Max
Act Effct Green (s) 315 205 205 215 14.5 145 411 342 342 309 240 240
Actuated g/C Ratio 03 025 025 027 018 018  0.51 042 042 038 030 0.30
v/c Ratio 083 029 062 054 064 016 088 032 027 013 059 058
Control Delay 383 248 102 251 35.3 08 392 17.8 3.9 124 274 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 383 248 102 251 35.3 08 392 17.8 3.9 124 274 9.4
LOS D C B C D A D B A B C A
Approach Delay 23.4 28.5 22.7 19.9
Approach LOS C C C B

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 80.6

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 23.1 Intersection LOS: C
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  4: Grinnell Blvd. & Bradley Rd.

to: v
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Timings

5: Bradley Rd. & Goldfield Drive 2040 Total PM Peak Hour
Aoy v ANt MY
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL  SBT
Lane Configurations b 4 [l b 4 [l b | b |
Traffic Volume (vph) 120 209 139 5 291 49 267 182 33 214
Future Volume (vph) 120 209 139 5 291 49 267 182 33 214
Turn Type pm+pt NA Perm pm+pt NA  Perm pm+pt NA  pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 3 8 7 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 100 2190 290 100 210 210 100 21.0 100 21.0
Total Split (s) 150 330 330 100 280 280 150 370 100 320
Total Split (%) 16.7% 36.7% 36.7% 111% 311% 311% 16.7% 411% 11.1% 35.6%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Act Effct Green (s) 452 4341 43.1 37.1 315 315 348 288 248 198
Actuated g/C Ratio 050 048 048 041 035 035 039 032 028 022
v/c Ratio 028 025 018  0.01 047 008 08 034 010 0.75
Control Delay 153 173 42 144 278 02 458 250 164 421
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 153 173 42 144 278 02 458 250 164 421
LOS B B A B C A D C B D
Approach Delay 12.8 23.7 37.2 39.4
Approach LOS B C D D

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 27.6 Intersection LOS: C
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  5: Bradley Rd. & Goldfield Drive

Synchro 10 Report
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HCM 6th TWSC

22: Grinnell Blvd. & Three-Quarter Site Access 2040 Total PM Peak Hour

Intersection

Int Delay, s/veh 4.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations if if # F %N 44 F

Traffic Vol, veh/h 0 0 243 0 0 227 0 647 127 244 894 60

Future Vol, veh/h 0 0 243 0 0 227 0 647 127 244 894 60

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - 0 - - 0 - - 200 455 - 200

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 9% 9% 9% 95 95 9 9% 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 256 0 0 239 0 681 134 257 9M1 63

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All - - 471 - - 341 - 0 0 815 0 0
Stage 1 - - - - - - - - - - - -
Stage 2 - - - - - - - - - - - -

Critical Hdwy - - 6.9 - - 6.9 - - - 414 - -

Critical Hdwy Stg 1 - - - - - - - - - - -

Critical Hdwy Stg 2 - - - - - - - -

Follow-up Hdwy - - 332 - - 332 - - - 222 - -

Pot Cap-1 Maneuver 0 0 539 0 0 655 0 - - 808 - -
Stage 1 0 0 - 0 0 - 0 - - - - -
Stage 2 0 0 - 0 0 - 0 - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver - 539 - - 655 - - - 808 - -

Mov Cap-2 Maneuver - - - - - - - - - - -
Stage 1 - - - - - - - - - - - -
Stage 2 - - - - - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 17.6 13.6 0 2.3

HCM LOS C B

Minor Lane/Major Mvmt NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) - - 539 655 808 - -

HCM Lane V/C Ratio - - 0475 0.365 0.318 - -

HCM Control Delay (s) - - 176 136 115 - -

HCM Lane LOS - - C B B - -

HCM 95th %tile Q(veh) - - 25 17 14 - -

Synchro 10 Report
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Timings

37: Powers & Bradley #2 2040 Total PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I » O b T e » I b T e 3 b T e 5 i
Traffic Volume (vph) 71 411 210 552 439 749 175 820 501 700 1700 110
Future Volume (vph) 71 411 210 552 439 749 175 820 501 700 1700 110
Turn Type pm+pt NA  Free Prot NA  Free Prot NA  Free Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 Free Free Free 6
Detector Phase 7 4 3 8 5 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Total Split (s) 10.0 320 270 490 15.0  33.0 380 560  56.0
Total Split (%) 1.7% 24.6% 20.8% 37.7% 11.5% 25.4% 29.2% 43.1% 43.1%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None  None None  None None Max C-Max Max Max
Act Effct Green (s) 263 213 1300 220 403 130.0 111 280 1300 387 557 557
Actuated g/C Ratio 020 0.16 1.00 017 031 1.00 009 022 1.00 030 043 043
v/c Ratio 035 075 014 098 041 049 062 077 033 0.71 0.81 0.15
Control Delay 334 600 02 700 364 37 669 535 05 458 368 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 334 600 02 700 364 37 669 535 05 458 368 2.3
LOS C E A E D A E D A D D A
Approach Delay 39.1 33.0 374 37.8
Approach LOS D C D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 1 (1%), Referenced to phase 1:SBL, Start of Green
Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 36.5 Intersection LOS: D
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  37: Powers & Bradley #2

\':31 R Taz ¥ 03 =4
[ |
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Timings

39: Marksheffel & Bradley #1 2040 Total PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bl T e i N 4 i N M i N M i
Traffic Volume (vph) 651 702 353 195 652 215 228 500 100 300 650 501
Future Volume (vph) 651 702 353 195 652 215 228 500 100 300 650 501
Turn Type Prot NA  Free pm+pt NA  Free pm+pt NA  Free pm+pt NA  Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 6 Free 8 Free 4 Free
Detector Phase 5 2 1 6 3 8 7 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 100 9.0 100 9.0 100 9.0 10.0

Total Split (s) 200 440 18.0 420 200 440 240 480

Total Split (%) 154% 33.8% 13.8% 32.3% 154% 33.8% 18.5% 36.9%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None C-Max None C-Max None  None None  None

Act Effct Green (s) 293 523 1300 380 370 1300 430 267 1300 504 304 130.0
Actuated g/C Ratio 023 040 100 029 028 100 033 0.21 1.00 039 023 1.00
v/c Ratio 086 035 023 063 046 014 084 070 006 087 080 0.32
Control Delay 569 176 03 546 395 02  56.1 53.1 0.1 53.1 54.7 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 569 176 03 546 395 02  56.1 53.1 0.1 53.1 54.7 0.5
LOS E B A D D A E D A D D A
Approach Delay 29.0 34.3 47.5 35.7
Approach LOS C C D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 100 (77%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 35.1 Intersection LOS: D
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  39: Marksheffel & Bradley #1

—*0 R
[ ]
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Timings

41: Waterview Signal & Bradley #2 2040 Total PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 4 i N 4 ol 4 [l 4 i
Traffic Volume (vph) 352 849 411 304 1124 49 359 19 248 312 20 256
Future Volume (vph) 352 849 411 304 1124 49 359 19 248 312 20 256
Turn Type pm+pt NA Perm pm+pt NA  Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4 4
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 100 100 100 100 100 100 100 100 100 10.0 10.0 10.0
Total Split (s) 210 770 770 150 710 710 200 160 160 220 180 18.0
Total Split (%) 16.2% 59.2% 59.2% 11.5% 54.6% 54.6% 154% 123% 123% 16.9% 13.8% 13.8%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Act Effct Green (s) 758 758 758 660 660 660 236 8.8 88 249 9.5 9.5
Actuated g/C Ratio 058 058 058 0.51 0.51 0.51 018 007 007 019 007 0.07
v/c Ratio 097 030 039 084 046 006 066 016 080 056 0.16  0.82
Control Delay 573 143 53 538 189 15 498 589 291 466  57.1 30.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 573 143 53 538 189 15 498 589 291 466  57.1 30.9
LOS E B A D B A D E C D E C
Approach Delay 21.4 255 41.9 40.1
Approach LOS C C D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 39 (30%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.97

Intersection Signal Delay: 28.3 Intersection LOS: C
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  41: Waterview Signal & Bradley #2

—*2 R
[ ]
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HCM 6th TWSC

42: Waterview RIRO & Bradley #2/Bradley #1 2040 Total PM Peak Hour
Intersection
Int Delay, siveh 0.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 41, 41 'l 'l
Traffic Vol, veh/h 0 1341 67 0 1251 241 0 0 26 0 0 226
Future Vol, veh/h 0 1341 67 0 1251 241 0 0 26 0 0 226
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Yield Yield Yield
RT Channelized - - None - - None - - None - - Yield
Storage Length - - - - - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 16983 :
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 98 9% 95 98 9% 95 9% 9 9% 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 1368 71 0 1277 254 0 0 27 0 0 238
Major/Minor Major1 Major2 Minor1
Conflicting Flow All - 0 0 - - 0 - - 720

Stage 1 - - - - - - - - -

Stage 2 - - - - - - - - -
Critical Hdwy - - - - - - - - 714
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - -
Follow-up Hdwy - - - - - - - - 392
Pot Cap-1 Maneuver 0 - - 0 - - 0 0 318

Stage 1 0 - - 0 - - 0 0 -

Stage 2 0 - - 0 - - 0 0
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - - - - - 0 318
Mov Cap-2 Maneuver 0 -

Stage 1 - - - - - 0

Stage 2 - - - - - 0
Approach EB WB NB
HCM Control Delay, s 0 0 17.4
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT WBR

Capacity (veh/h) 318 - -
HCM Lane V/C Ratio 0.086 - - -
HCM Control Delay (s) 17.4 - - -
HCM Lane LOS C - - -
HCM 95th %tile Q(veh) 0.3 - - -

Synchro 10 Report
2040 Total PM Peak Hour Page 9



HCM 6th Roundabout
45: Waterview East N/S & Retail Access/Residential Access

2040 Total PM Peak Hour

Intersection

Intersection Delay, s/veh 10.5

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 1 1 1 1
Conflicting Circle Lanes 1 1 1 1
Adj Approach Flow, veh/h 491 42 267 799
Demand Flow Rate, veh/h 501 43 272 815
Vehicles Circulating, veh/h 427 705 487 55
Vehicles Exiting, veh/h 443 54 440 693
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 12.1 6.2 8.1 10.5
Approach LOS B A A B
Lane Left Left Left Left
Designated Moves LTR LTR LTR LTR
Assumed Moves LTR LTR LTR LTR

RT Channelized

Lane Util 1.000 1.000 1.000 1.000
Follow-Up Headway, s 2.609 2.609 2.609 2.609

Critical Headway, s 4.976 4.976 4.976 4.976

Entry Flow, veh/h 501 43 272 815

Cap Entry Lane, veh/h 893 672 840 1305

Entry HV Adj Factor 0.980 0.976 0.981 0.980

Flow Entry, veh/h 491 42 267 799

Cap Entry, veh/h 875 656 823 1278

VIC Ratio 0.561 0.064 0.324 0.625

Control Delay, s/veh 12.1 6.2 8.1 10.5

LOS B A A B

95th %tile Queue, veh 4 0 1 5

2040 Total PM Peak Hour
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Timings

52: Bradley Heights/Federal Trade Zone & Bradley #1 2040 Total PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 4 I b T e 3 ol 4 [l 4 i
Traffic Volume (vph) 100 867 400 400 742 100 500 50 400 200 85 251
Future Volume (vph) 100 867 400 400 742 100 500 50 400 200 85 251
Turn Type pm+pt NA  Perm Prot NA  Perm Prot NA pm+ov Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 8 4
Detector Phase 5 2 2 1 6 6 3 8 1 7 4 5
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 2.0 5.0
Minimum Split (s) 10.0 12.0 12.0 10.0 12.0 12.0 10.0 11.0 10.0 10.0 8.0 10.0
Total Split (s) 120 460 460 290 63.0 63.0 440 11.0 290 440 11.0 12.0
Total Split (%) 92% 354% 354% 223% 485% 485% 338% 85% 223% 338% 85% 9.2%
Yellow Time (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 4.0 3.0 3.0 4.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 7.0 7.0 5.0 7.0 7.0 5.0 6.0 5.0 5.0 6.0 5.0
Lead/Lag Lag Lag lag Lead Lead Lead Lead Llag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max None None C-Max None
Act Effct Green (s) 349 329 329 212 2719 2719 254 395 667 134 275 547
Actuated g/C Ratio 027 025 025 016  0.21 0.21 020 030 0.51 0.10  0.21 0.42
v/c Ratio 025 0.71 059 075 072 024 079 009 045 060 023 0.36
Control Delay 20.7 251 5.1 479  40.1 27 583 3841 103 625 496 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.7  25.1 5.1 479  40.1 27 583 3841 103 625 496 9.3
LOS C C A D D A E D B E D A
Approach Delay 18.9 39.6 37.0 35.6
Approach LOS B D D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 3 (2%), Referenced to phase 4:SBT and 8:NBT, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 31.6 Intersection LOS: C
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  52: Bradley Heights/Federal Trade Zone & Bradley #1

Synchro 10 Report
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HCM 6th TWSC

107: Bradley Rd. & Site Access

2040 Total PM Peak Hour

Intersection
Int Delay, siveh 0.4
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 44 b if
Traffic Vol, veh/h 27 468 618 10 0 16
Future Vol, veh/h 27 468 618 10 0 16
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 29 509 672 11 0 17
Major/Minor Maijor1 Major2 Minor2
Conflicting Flow All 683 0 - 0 - 342
Stage 1 - - - - - -
Stage 2 - - - - -
Critical Hdwy 414 - - - 694
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - - -
Follow-up Hdwy 2.22 - - 3.32
Pot Cap-1 Maneuver 906 - - 0 654
Stage 1 - - - 0 -
Stage 2 - - 0
Platoon blocked, % - -

Mov Cap-1 Maneuver 906 - - - 6%
Mov Cap-2 Maneuver - - - - -
Stage 1 - - - -

Stage 2 -
Approach EB WB SB
HCM Control Delay, s 0.5 0 10.7
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 906 - - - 654
HCM Lane V/C Ratio 0.032 - - 0.027
HCM Control Delay (s) 9.1 - - - 107
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0.1 - - - 041

2040 Total PM Peak Hour
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Timings 2017 Total Traffic

2: Grinnell & Powers AM Peak Hour
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 44 [l b 44 b [l
Traffic Volume (vph) 667 272 148 1270 544 127
Future Volume (vph) 667 272 148 1270 544 127
Turn Type NA Perm pm+pt NA Prot Perm
Protected Phases 6 5 2 4
Permitted Phases 6 2 4
Detector Phase 6 6 5 2 4 4
Switch Phase
Minimum Initial (s) 300 300 40 300 8.0 8.0
Minimum Split (s) 380 380 100 380 220 220
Total Split (s) 60.0  60.0 150 750 450 450
Total Split (%) 50.0% 50.0% 125% 62.5% 37.5% 37.5%
Yellow Time (s) 6.0 6.0 3.5 6.0 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 8.0 8.0 55 8.0 55 55
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Min Min  None Min ~ None None
Act Effct Green (s) 342 342 514 489 396 396
Actuated g/C Ratio 033 033 050 048 039 039
v/c Ratio 058 038 044 083 088 022
Control Delay 30.0 4.4 176 280  46.1 15.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 30.0 4.4 176  28.0  46.1 15.3
LOS C A B C D B
Approach Delay 22.6 269 402
Approach LOS C C D

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 102.1

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.88

Intersection Signal Delay; 28.7 Intersection LOS: C
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  2: Grinnell & Powers

2017 Total Traffic Synchro 10 Report
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HCM 6th TWSC
3: Grinnell Blvd. & Goldfield Drive

2017 Total Traffic
AM Peak Hour

Intersection
Int Delay, siveh 4.6
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations Y fF 4+ F % 4
Traffic Vol, veh/h 91 146 525 25 49 371
Future Vol, veh/h 91 146 525 25 49 371
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 300 0 - 380 295 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 93 93 93 93 88 88
Heavy Vehicles, % 1 1 2 1 1 2
Mvmt Flow 98 157 565 27 56 422
Major/Minor Minor1 Major1 Major2
Conflicting Flow All 1099 565 0 0 592 0

Stage 1 565 - - - - -

Stage 2 534 - - - -
Critical Hdwy 641 6.21 - - 411
Critical Hdwy Stg 1 5.41 - - - -
Critical Hdwy Stg 2 5.41 - - - -
Follow-up Hdwy 3.509 3.309 - 2.209
Pot Cap-1 Maneuver 236 526 - - 989

Stage 1 571 - - - -

Stage 2 590 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 223 526 - - 989
Mov Cap-2 Maneuver 223 - - - -

Stage 1 538 - - - -

Stage 2 590 - - - -
Approach WB NB SB
HCM Control Delay, s 21.8 0 1
HCM LOS C
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 223 526 989 -
HCM Lane V/C Ratio - - 0.439 0.298 0.056
HCM Control Delay (s) - - 332 147 89
HCM Lane LOS - - D B A
HCM 95th %tile Q(veh) - - 21 12 02

2017 Total Traffic
AM Peak Hour
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HCM 6th TWSC 2017 Total Traffic

22: Escanaba & Goldfield Drive AM Peak Hour
Intersection
Int Delay, siveh 3.1
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations £ F %N 4 W
Traffic Vol, veh/h 48 26 0 145 9 5
Future Vol, veh/h 48 26 0 145 9 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 155 175 - 0 -
Veh in Median Storage, # 0 - : 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 9% 93 93 93 93 9
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 52 28 0 156 98 9
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 80 0 208 52
Stage 1 - - - - 52 -
Stage 2 - - - - 156 -
Critical Hdwy - - 44 - 64 62
Critical Hdwy Stg 1 - - - - 54 -
Critical Hdwy Stg 2 - - - - 54 -
Follow-up Hdwy - - 22 - 35 33
Pot Cap-1 Maneuver - - 1531 - 785 1021
Stage 1 - - - - 976 -
Stage 2 - - - - 877
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1531 - 785 1021
Mov Cap-2 Maneuver - - - - 785 -
Stage 1 - - - - 976
Stage 2 - - - - 877
Approach EB WB NB
HCM Control Delay, s 0 0 10.2
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 795 - - 1531
HCM Lane V/C Ratio 0.13 - - -
HCM Control Delay (s) 10.2 - - 0
HCM Lane LOS B - - A
HCM 95th %tile Q(veh) 04 - - 0
2017 Total Traffic Synchro 10 Report
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Timings 2017 Total Traffic

37: Powers & Bradley Rd. AM Peak Hour
" .
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations L] [l 44 [l L] 44
Traffic Volume (vph) 338 590 543 355 421 272
Future Volume (vph) 338 590 543 355 421 272
Turn Type Prot  Free NA  Perm Prot NA
Protected Phases 8 2 1 6
Permitted Phases Free 2
Detector Phase 8 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0
Total Split (s) 30.0 500 500 200 700
Total Split (%) 30.0% 50.0% 50.0% 20.0% 70.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max
Act Effct Green (s) 151 100.0 50.8 508 19.1 74.9
Actuated g/C Ratio 015 1.00 0.51 0.51 019 075
v/c Ratio 065 037 035 041 0.71 0.11
Control Delay 53.4 15 163 30 443 3.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.4 15 163 30 443 3.9
LOS D A B A D A
Approach Delay 20.4 11.0 28.5
Approach LOS C B C

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 64 (64%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 40

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.71

Intersection Signal Delay: 19.1 Intersection LOS: B
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  37: Powers & Bradley Rd.

2017 Total Traffic Synchro 10 Report
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Timings 2017 Total Traffic

41: Waterview Full Access & Bradley Rd. AM Peak Hour
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 44 [l b 44 L] [l
Traffic Volume (vph) 575 201 84 543 384 118
Future Volume (vph) 575 201 84 543 384 118
Turn Type NA Perm pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 2 6 8
Detector Phase 2 2 1 6 8 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 210 210 90 210 210 210
Total Split (s) 650 650 100 750 250 250
Total Split (%) 65.0% 65.0% 10.0% 75.0% 25.0% 25.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode C-Max C-Max None C-Max None None
Act Effct Green (s) 642 642 731 731 16.9 16.9
Actuated g/C Ratio 064 064 073 073 017  0.17
v/c Ratio 028 020 016 023 072 0.34
Control Delay 11.4 5.2 49 49 464 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.4 5.2 49 49 464 9.0
LOS B A A A D A
Approach Delay 9.8 49 37.6
Approach LOS A A D

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 67 (67%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 15.5 Intersection LOS: B
Intersection Capacity Utilization 44.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  41: Waterview Full Access & Bradley Rd.

2017 Total Traffic Synchro 10 Report
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HCM 6th TWSC 2017 Total Traffic

42: Waterview RIRO & Bradley Rd. AM Peak Hour
Intersection
Int Delay, siveh 0.3
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations ~ #4 ¥ 44 if
Traffic Vol, veh/h 672 21 0 628 0 33
Future Vol, veh/h 672 21 0 628 0 33
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - 500 - - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 730 23 0 683 0 36
Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 - - 365
Stage 1 - - - - - -
Stage 2 - - - - - -
Critical Hdwy - - - - - 694

Critical Hdwy Stg 1 - - - - -
Critical Hdwy Stg 2 - - - - -

Follow-up Hdwy - - - - - 332
Pot Cap-1 Maneuver - - 0 - 0 632
Stage 1 - - 0 - 0 -
Stage 2 - - 0 - 0
Platoon blocked, % - - -

Mov Cap-1 Maneuver - - - - - 632
Mov Cap-2 Maneuver - - - - - -
Stage 1 - - - - -

Stage 2 - - - - -
Approach EB WB NB
HCM Control Delay, s 0 0 1
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT

Capacity (veh/h) 632 - -
HCM Lane V/C Ratio 0.057 - - -
HCM Control Delay (s) 11 - - -
HCM Lane LOS B - - -
HCM 95th %tile Q(veh) 0.2 - - -
2017 Total Traffic Synchro 10 Report
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HCM 6th TWSC 2017 Total Traffic

107: Bradley Rd. & Springs at Waterview 3/4 AM Peak Hour
Intersection
Int Delay, siveh 1.3
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations Y 4 b if
Traffic Vol, veh/h 10 63 171 1 0 30
Future Vol, veh/h 10 63 171 1 0 30
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 225 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 1 68 186 1 0 33
Major/Minor Major1 Major2 Minor2
Conflicting Flow All 187 0 - 0 - 187
Stage 1 - - - - - -
Stage 2 - - - - - -
Critical Hdwy 412 - - - - 622

Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - - -

Follow-up Hdwy 2.218 - - - - 3.318
Pot Cap-1 Maneuver 1387 - - - 0 855
Stage 1 - - - - 0 -
Stage 2 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1387 - - - - 855
Mov Cap-2 Maneuver - - - - -
Stage 1 - - - - -
Stage 2 - - - -
Approach EB WB SB
HCM Control Delay, s 1 0 94
HCM LOS A
Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1387 - - - 855
HCM Lane V/C Ratio 0.008 - - - 0.038
HCM Control Delay (s) 7.6 - - - 94
HCM Lane LOS A - - - A
HCM 95th %tile Q(veh) 0 - - - 041
2017 Total Traffic Synchro 10 Report
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SimTraffic Performance Report

2017 Total Traffic
AM Peak Hour

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #1 7:00

Lane EB EB EB WB WB NB NB NB SB SB SB SB
Movements Served L T R L TR L T R L T T R
Stop Del/Veh (s) 10.0 6.5 3.7 5.6 11.3 12.5 15.8 3.1 2.0 6.9 8.7 7.9

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #1 7:00

Lane All
Movements Served
Stop Del/Veh (s) 10.5

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #2 7:15

Lane EB EB EB WB WB NB NB NB SB SB SB SB
Movements Served L T R L TR L T R L T T R
Stop Del/Veh (s) 18.0 55 3.8 53 10.9 15.2 18.6 2.6 3.7 6.3 9.8 11.6

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #2 7:15

Lane All
Movements Served
Stop Del/Veh (s) 12.6

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #3 7:30

Lane EB EB EB WB WB NB NB NB SB SB SB SB
Movements Served L T R L TR L T R L T T R
Stop Del/Veh (s) 9.1 5.7 3.6 53 10.3 79 13.9 24 1.7 54 6.9 7.1

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #3 7:30

Lane All
Movements Served
Stop Del/Veh (s) 8.9

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #4 7:45

Lane EB EB EB WB WB NB NB NB SB SB SB SB
Movements Served L T R L TR L T R L T T R
Stop Del/Veh (s) 12.5 6.8 3.9 54 11.6 13.1 12.2 2.7 6.1 8.0 8.1 10.1

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #4 7:45

Lane All
Movements Served
Stop Del/Veh (s) 10.3

2017 Total Traffic
AM Peak Hour

SimTraffic Report
Page 1



SimTraffic Performance Report

2017 Total Traffic
AM Peak Hour

4: Grinnell Blvd. & Bradley Rd. Performance by lane Entire Run

Lane EB EB EB WB WB NB NB NB SB SB SB SB
Movements Served L T R L TR L T R L T T R
Stop Del/Veh (s) 13.2 6.4 3.8 56 114 126 157 2.7 45 6.7 8.7 9.3

4: Grinnell Blvd. & Bradley Rd. Performance by lane Entire Run

Lane All
Movements Served
Stop Del/Veh (s) 10.9

Total Zone Performance By Interval

Interval Start 7:00 7:15 7:30 7:45 All

Stop Del/Veh (s) 281.9 174.5 272.8 324.7 549.4

2017 Total Traffic
AM Peak Hour

SimTraffic Report
Page 2



Timings 2017 Total Traffic

2: Grinnell & Powers PM Peak Hour
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 44 [l b 44 b [l
Traffic Volume (vph) 1161 585 177 818 328 168
Future Volume (vph) 1161 585 177 818 328 168
Turn Type NA Perm pm+pt NA Prot Perm
Protected Phases 6 5 2 4
Permitted Phases 6 2 4
Detector Phase 6 6 5 2 4 4
Switch Phase
Minimum Initial (s) 300 300 40 300 8.0 8.0
Minimum Split (s) 380 380 100 380 220 220
Total Split (s) 60.0  60.0 150 750 450 450
Total Split (%) 50.0% 50.0% 125% 62.5% 37.5% 37.5%
Yellow Time (s) 6.0 6.0 3.5 6.0 3.5 3.5
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 8.0 8.0 55 8.0 55 55
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode Min Min  None Min ~ None None
Act Effct Green (s) 416 416 596 570 236 236
Actuated g/C Ratio 044 044 063 060 025 025
v/c Ratio 080 059 068 043 074 035
Control Delay 28.1 4.1 27.8 15 445 13.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.1 4.1 27.8 115 445 13.1
LOS C A C B D B
Approach Delay 20.0 14.4 33.9
Approach LOS C B C

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 94.5

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay; 20.2 Intersection LOS: C
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  2: Grinnell & Powers

2017 Total Traffic Synchro 10 Report
PM Peak Hour Page 1



HCM 6th TWSC
3: Grinnell Blvd. & Goldfield Drive

2017 Total Traffic
PM Peak Hour

Intersection
Int Delay, siveh 3.3
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations Y fF 4+ F % 4
Traffic Vol, veh/h 5 70 426 83 119 643
Future Vol, veh/h 56 70 426 83 119 643
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 300 0 - 380 295 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 94 94 94 94 94 A
Heavy Vehicles, % 1 1 2 1 1 2
Mvmt Flow 60 74 453 88 127 684
Major/Minor Minor1 Maijor1 Major2
Conflicting Flow All 1391 453 0 0 54 0

Stage 1 453 - - - - -

Stage 2 938 - - - -
Critical Hdwy 641 6.21 - - 411
Critical Hdwy Stg 1 5.41 - - - -
Critical Hdwy Stg 2 5.41 - - - -
Follow-up Hdwy 3.509 3.309 - 2.209
Pot Cap-1 Maneuver 157 609 - - 1033

Stage 1 642 - - - -

Stage 2 382 - - - -
Platoon blocked, % - -
Mov Cap-1 Maneuver 138 609 - - 1033
Mov Cap-2 Maneuver 138 - - - -

Stage 1 563 - - - -

Stage 2 382 - - - -
Approach WB NB SB
HCM Control Delay, s  28.5 0 1.4
HCM LOS D
Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT
Capacity (veh/h) - - 138 609 1033 -
HCM Lane V/C Ratio - - 0432 0.122 0.123
HCM Control Delay (s) - - 496 117 9
HCM Lane LOS - - E B A
HCM 95th %tile Q(veh) - - 19 04 04

2017 Total Traffic
PM Peak Hour

Synchro 10 Report
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HCM 6th TWSC

8: Escanaba & Goldfield Drive

2017 Total Traffic
PM Peak Hour

Intersection

Int Delay, s/veh 1.7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations £ F %N 4 W

Traffic Vol, veh/h 98 103 3 73 52 3

Future Vol, veh/h 98 103 3 73 52 3

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - 155 175 - 0 -

Veh in Median Storage, # 0 - : 0 0

Grade, % 0 - - 0 0 -

Peak Hour Factor 9% 93 93 93 93 9

Heavy Vehicles, % 0 0 0 0 0 0

Mvmt Flow 105 111 3 78 56 3

Major/Minor Maijor1 Major2 Minor1

Conflicting Flow All 0 0 216 0 189 105
Stage 1 - - - - 105 -
Stage 2 - - - 84 -

Critical Hdwy - 41 - 64 62

Critical Hdwy Stg 1 - - - 54 -

Critical Hdwy Stg 2 - - - 54 -

Follow-up Hdwy 22 - 35 33

Pot Cap-1 Maneuver - 1366 - 805 955
Stage 1 - - - 924 -
Stage 2 - - - 944

Platoon blocked, % - -

Mov Cap-1 Maneuver - 1366 - 803 955

Mov Cap-2 Maneuver - - - 803 -
Stage 1 - - - 922
Stage 2 - - - 944

Approach EB WB NB

HCM Control Delay, s 0 0.3 9.8

HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 810 - - 1366

HCM Lane V/C Ratio 0.073 - 0.002

HCM Control Delay (s) 9.8 - - 716

HCM Lane LOS A - - A

HCM 95th %tile Q(veh) 0.2 - - 0

2017 Total Traffic
PM Peak Hour
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Timings 2017 Total Traffic

37: Powers & Bradley Rd. PM Peak Hour
" .
Lane Group WBL WBR NBT NBR SBL  SBT
Lane Configurations L] [l 44 [l L] 44
Traffic Volume (vph) 440 551 287 608 632 492
Future Volume (vph) 440 551 287 608 632 492
Turn Type Prot  Free NA  Perm Prot NA
Protected Phases 8 2 1 6
Permitted Phases Free 2
Detector Phase 8 2 2 1 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0
Total Split (s) 30.0 490 490 210 700
Total Split (%) 30.0% 49.0% 49.0% 21.0% 70.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max
Act Effct Green (s) 187 100.0 440 440 223 713
Actuated g/C Ratio 019 100 044 044 022 0.71
v/c Ratio 072 037 019 059 088 0.21
Control Delay 33.3 16 175 41 52.8 54
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 16 175 41 52.8 54
LOS C A B A D A
Approach Delay 15.7 8.4 32.0
Approach LOS B A C

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 19.8 Intersection LOS: B
Intersection Capacity Utilization 64.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  37: Powers & Bradley Rd.

2017 Total Traffic Synchro 10 Report
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Timings 2017 Total Traffic

41: Waterview Full Access & Bradley Rd. PM Peak Hour
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 44 [l b 44 L] [l
Traffic Volume (vph) 678 561 248 456 535 185
Future Volume (vph) 678 561 248 456 535 185
Turn Type NA Perm pm+pt NA Prot Perm
Protected Phases 2 1 6 8
Permitted Phases 2 6 8
Detector Phase 2 2 1 6 8 8
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 210 210 90 210 210 210
Total Split (s) 650 650 100 750 250 250
Total Split (%) 65.0% 65.0% 10.0% 75.0% 25.0% 25.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode C-Max C-Max None C-Max None None
Act Effct Green (s) 600 600 705 705 195 195
Actuated g/C Ratio 060 060 070 070 020 0.0
v/c Ratio 035  0.51 057 020 087 043
Control Delay 49 28 108 53 542 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49 28 108 53 542 8.1
LOS A A B A D A
Approach Delay 4.0 73 424
Approach LOS A A D

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 67 (67%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 15.2 Intersection LOS: B
Intersection Capacity Utilization 60.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  41: Waterview Full Access & Bradley Rd.

2017 Total Traffic Synchro 10 Report
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HCM 6th TWSC

42: Waterview RIRO & Bradley Rd.

2017 Total Traffic
PM Peak Hour

Intersection
Int Delay, siveh 0.2
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations ~ #4 ¥ 44 if
Traffic Vol, veh/h 760 104 0 704 0 23
Future Vol, veh/h 760 104 0 704 0 23
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 500 - - 0
Veh in Median Storage, # 0 - : 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 826 113 0 765 0 25
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow All 0 0 - 413
Stage 1 - - - - -
Stage 2 - -
Critical Hdwy - - - 694
Critical Hdwy Stg 1 - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy - - 332
Pot Cap-1 Maneuver - 0 0 588
Stage 1 - 0 0 -
Stage 2 - 0 0
Platoon blocked, % -

Mov Cap-1 Maneuver - - - 588
Mov Cap-2 Maneuver - -
Stage 1 - - -

Stage 2 -

Approach EB WB NB
HCM Control Delay, s 0 0 11.4
HCM LOS B
Minor Lane/Major Mvmt NBLn1 EBT EBR WBT
Capacity (veh/h) 588 - -
HCM Lane V/C Ratio 0.043

HCM Control Delay (s) 114 - -
HCM Lane LOS B

HCM 95th %tile Q(veh) 0.1 - -

2017 Total Traffic
PM Peak Hour

Synchro 10 Report
Page 6



HCM 6th TWSC

107: Bradley Rd. & Springs at Waterview 3/4

2017 Total Traffic

PM Peak Hour

Intersection
Int Delay, siveh 1.5
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations Y 4 b if
Traffic Vol, veh/h 34 161 75 2 0 20
Future Vol, veh/h 34 161 75 2 0 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 225 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 37 175 82 2 0 22
Major/Minor Maijor1 Major2 Minor2
Conflicting Flow All 84 0 - 0 - 8
Stage 1 - - - - - -
Stage 2 - - - - -
Critical Hdwy 412 - - - 622
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - - -
Follow-up Hdwy 2.218 - - - 3.318
Pot Cap-1 Maneuver 1513 - - 0 976
Stage 1 - - - 0 -
Stage 2 - - 0
Platoon blocked, % - -

Mov Cap-1 Maneuver 1513 - - - 976
Mov Cap-2 Maneuver - - - -
Stage 1 - - - -

Stage 2 -
Approach EB WB SB
HCM Control Delay,s 1.3 0 8.8
HCM LOS A
Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1
Capacity (veh/h) 1513 - - - 976
HCM Lane V/C Ratio 0.024 - - - 0.022
HCM Control Delay (s) 74 - - - 88
HCM Lane LOS A - - - A
HCM 95th %tile Q(veh) 0.1 - - - 041

2017 Total Traffic
PM Peak Hour
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SimTraffic Performance Report

2017 Total Traffic
PM Peak Hour

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #1 5:00

Lane EB EB EB WB WB NB NB NB SB SB SB SB
Movements Served L T R L TR L T R L T T R
Stop Del/Veh (s) 111 7.5 53 6.5 8.0 10.5 8.2 3.5 5.7 8.1 10.1 6.1

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #1 5:00

Lane All
Movements Served
Stop Del/Veh (s) 8.3

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #2 5:15

Lane EB EB EB WB WB NB NB NB SB SB SB SB
Movements Served L T R L TR L T R L T T R
Stop Del/Veh (s) 12.3 7.3 6.4 7.3 7.7 114 9.5 3.5 6.8 9.0 11.3 6.6

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #2 5:15

Lane All
Movements Served
Stop Del/Veh (s) 9.0

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #3 5:30

Lane EB EB EB WB WB NB NB NB SB SB SB SB
Movements Served L T R L TR L T R L T T R
Stop Del/Veh (s) 8.0 6.9 52 6.6 7.2 8.1 7.1 3.1 74 7.1 8.9 54

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #3 5:30

Lane All
Movements Served
Stop Del/Veh (s) 71

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #4 5:45

Lane EB EB EB WB WB NB NB NB SB SB SB SB
Movements Served L T R L TR L T R L T T R
Stop Del/Veh (s) 9.1 7.1 59 6.4 74 8.8 8.5 3.5 4.8 6.9 9.1 6.5

4: Grinnell Blvd. & Bradley Rd. Performance by lane Interval #4 5:45

Lane All
Movements Served
Stop Del/Veh (s) 7.7

2017 Total Traffic
PM Peak Hour

SimTraffic Report
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SimTraffic Performance Report

2017 Total Traffic
PM Peak Hour

4: Grinnell Blvd. & Bradley Rd. Performance by lane Entire Run

Lane EB EB EB WB WB NB NB NB SB SB SB SB
Movements Served L T R L TR L T R L T T R
Stop Del/Veh (s) 10.4 74 5.8 6.7 7.7 100 8.6 8i5 5.2 8.1 10.2 6.3

4: Grinnell Blvd. & Bradley Rd. Performance by lane Entire Run

Lane All
Movements Served
Stop Del/Veh (s) 8.2

Total Zone Performance By Interval

Interval Start 5:00 5:15 5:30 5:45 All

Stop Del/Veh (s) 208.2 250.6 218.5 202.3 669.0

2017 Total Traffic
PM Peak Hour

SimTraffic Report
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Timings

2: Grinnell & Powers 2040 Total AM Peak Hour
— N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 44 [l LU L ) L] [l

Traffic Volume (vph) 1178 441 179 2484 752 244

Future Volume (vph) 1178 441 179 2484 752 244

Turn Type NA  Free Prot NA Prot  Free

Protected Phases 6 5 2 4

Permitted Phases Free Free

Detector Phase 6 5 2 4

Switch Phase

Minimum Initial (s) 30.0 40 300 8.0

Minimum Split (s) 38.0 95 380 215

Total Split (s) 41.0 200 610 370

Total Split (%) 41.8% 204% 62.2% 37.8%

Yellow Time (s) 6.0 3.5 6.0 3.5

All-Red Time (s) 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 8.0 55 8.0 55

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode Min None Min  None

Act Effct Green (s) 36.0 913 103 518 259 913

Actuated g/C Ratio 0.39 1.00 0.1 057 028 1.00

v/c Ratio 062 029 048 091 0.80 0.16

Control Delay 24.9 05 431 248 372 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 249 05 431 248 372 0.2

LOS C A D C D A

Approach Delay 18.2 26.1 28.1

Approach LOS B C C

Intersection Summary

Cycle Length: 98

Actuated Cycle Length: 91.3

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.91

Intersection Signal Delay: 24.1 Intersection LOS: C
Intersection Capacity Utilization 80.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  2: Grinnell & Powers

Synchro 10 Report
2040 Total AM Peak Hour Page 1



Timings

3: Grinnell Blvd. & Goldfield Drive 2040 Total AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 [l L] 4 [l b 44 [l b 44 [l
Traffic Volume (vph) 89 12 22 131 4 231 272 648 27 88 598 5
Future Volume (vph) 89 12 22 131 4 231 272 648 27 88 598 5
Turn Type pm+pt NA  Perm Prot NA Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 90 210 210 90 210 210 90 210 210 90 210 210
Total Split (s) 100 210 210 100 210 210 10.0 50.0 50.0 10.0 50.0 50.0
Total Split (%) 11.0% 231% 231% 11.0% 231% 231% 11.0% 54.9% 549% 11.0% 54.9% 54.9%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min  None Min Min
Act Effct Green (s) 8.5 71 71 9.5 7.0 7.0 221 18.4 184  20.7 15.4 15.4
Actuated g/C Ratio 017 014 014 019 014 014 044 036 036 041 030 0.30
v/c Ratio 033 005 007 0.21 002 057 078 053 004 025 058 0.01
Control Delay 204 220 04 229 215 9.7 296 16.7 0.1 9.5 17.8 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 204 220 04 229 215 9.7 296 16.7 0.1 9.5 17.8 0.0
LOS C C A C C A C B A A B A
Approach Delay 17.0 14.5 19.9 16.6
Approach LOS B B B B

Intersection Summary

Cycle Length: 91

Actuated Cycle Length: 50.8

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay; 17.8 Intersection LOS: B
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  3: Grinnell Blvd. & Goldfield Drive

\':31 T@z
[ ] [ ]
5 6
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Timings

4: Grinnell Blvd. & Bradley Rd. 2040 Total AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I » i I » i I » i N M i
Traffic Volume (vph) 256 247 275 140 573 122 353 568 76 34 500 217
Future Volume (vph) 256 247 275 140 573 122 353 568 76 34 500 217
Turn Type pm+pt NA Perm pm+pt NA  Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 80 200 200 80 200 200 80 200 200 80 200 200
Total Split (s) 210 290 290 140 220 220 16.0 36.0 36.0 1.0 310 3.0
Total Split (%) 233% 322% 322% 156% 244% 244% 17.8% 40.0% 40.0% 122% 344% 34.4%
Yellow Time (s) 35 35 3.5 35 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min ~ None Min Min
Act Effct Green (s) 343 219 219 252 16.5 165 334 275 2715 235 17.2 17.2
Actuated g/C Ratio 045 029 029 033 022 022 044 036 036 0.31 023 023
v/c Ratio 064 026 044 033 079 025 091 047 012  0.11 066 043
Control Delay 22.1 224 54 16.1 37.8 19 467 222 0.4 145 315 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.1 224 54 16.1 37.8 19 467 222 0.4 145 315 6.5
LOS C C A B D A D C A B C A
Approach Delay 16.3 28.9 29.2 23.5
Approach LOS B C C C

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 76.2

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.91

Intersection Signal Delay; 24.9 Intersection LOS: C
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  4: Grinnell Blvd. & Bradley Rd.

T@E
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HCM 6th TWSC

22: Grinnell Blvd. & Three-Quarter Site Access

2040 Total AM Peak Hour

Intersection

Int Delay, siveh 2.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations if if # F %N 44 F

Traffic Vol, veh/h 0 0 194 0 0 100 0 8% 73 106 498 16

Future Vol, veh/h 0 0 194 0 0 100 0 8% 73 106 498 16

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - 0 - - 0 - 200 455 200

Veh in Median Storage, # - 0 - - 0 - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 9% 9% 9% 95 9% 9% 95 9% 9 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 204 0 0 105 0 943 77 112 524 17

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 262 472 - 0 0 1020 0 0
Stage 1 - - - - - - - - - -
Stage 2 - - - - - - - - - -

Critical Hdwy - 6.94 - - 6.9 - - 414 - -

Critical Hdwy Stg 1 - - - - - - - - -

Critical Hdwy Stg 2 - - - - - - -

Follow-up Hdwy - 332 - - 332 - 2.22 - -

Pot Cap-1 Maneuver 0 0 737 0 0 538 0 - 676 - -
Stage 1 0 0 - 0 0 - 0 - - -
Stage 2 0 0 - 0 0 0 - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 737 - - 538 - - 676 - -

Mov Cap-2 Maneuver - - - - - - - - -
Stage 1 - - - - - - - -
Stage 2 -

Approach EB WB NB SB

HCM Control Delay, s  11.7 13.3 0 1.9

HCM LOS B B

Minor Lane/Major Mvmt NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) - 737 538 676 - -

HCM Lane V/C Ratio - 0.277 0.196 0.165 - -

HCM Control Delay (s) - 17 133 114 - -

HCM Lane LOS - B B B - -

HCM 95th %tile Q(veh) - 11 07 06 - -

2040 Total AM Peak Hour
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Timings

37: Powers & Bradley 2040 Total AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I » O b T e » I b T e 3 b T e 5 i
Traffic Volume (vph) 26 226 75 323 299 736 100 1900 403 477 925 19
Future Volume (vph) 26 226 75 323 299 736 100 1900 403 477 925 19
Turn Type pm+pt NA  Free Prot NA  Free Prot NA  Free Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 Free Free Free 6
Detector Phase 7 4 3 8 5 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 10.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 15.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Total Split (s) 10.0  20.0 220 320 170 570 310 70 710
Total Split (%) 7.7% 15.4% 16.9% 24.6% 131% 43.8% 23.8% 54.6% 54.6%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None  None None  None None  None C-Max  None None
Act Effct Green (s) 18.4 134 130.0 16.1 284 130.0 93 520 1300 286 713 713
Actuated g/C Ratio 0.14  0.10 1.00 012 022 1.00 007 040 1.00 022 055 055
v/c Ratio 015 066 005 079 040 048 042 096 026 065 034 0.2
Control Delay 375 649 0.1 508 349 6.1 62.7 512 04 516 17.3 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 375 649 0.1 508 349 6.1 62.7 512 04 516 17.3 0.1
LOS D E A D C A E D A D B A
Approach Delay 47.8 23.1 43.2 28.6
Approach LOS D C D C

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 125 (96%), Referenced to phase 1:SBL, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.96

Intersection Signal Delay: 34.7 Intersection LOS: C
Intersection Capacity Utilization 84.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  37: Powers & Bradley

Synchro 10 Report
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Timings

39: Marksheffel & Bradley #1 2040 Total AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bl T e i N 4 i N M i N M i
Traffic Volume (vph) 446 400 151 95 604 285 253 600 50 140 275 354
Future Volume (vph) 446 400 151 95 604 285 253 600 50 140 275 354
Turn Type Prot NA  Free pm+pt NA  Free pm+pt NA  Free pm+pt NA  Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 6 Free 8 Free 4 Free
Detector Phase 5 2 1 6 3 8 7 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 100 9.0 100 9.0 100 9.0 10.0

Total Split (s) 10.0  50.0 10.0  50.0 200 570 13.0  50.0

Total Split (%) 7.7% 38.5% 7.7% 38.5% 154% 43.8% 10.0% 38.5%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None C-Max None C-Max None  None None  None

Act Effct Green (s) 292 682 1300 460 450 1300 428 288 1300 321 221 130.0
Actuated g/C Ratio 022 052 100 035 035 100 033 022 100 025 017 1.00
v/c Ratio 059 015 010 026 035 018  0.71 078 003 073 047 023
Control Delay 343 159 0.1 328 323 03 451 54.8 00 543 505 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 343 159 0.1 328 323 03 451 54.8 00 543 505 0.3
LOS C B A C C A D D A D D A
Approach Delay 21.7 23.1 49.0 28.1
Approach LOS C C D C

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 97 (75%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 30.2 Intersection LOS: C
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  39: Marksheffel & Bradley #1

—*G2 @1
[ | [ |
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Timings

41: Waterview Signal & Bradley/Bradley #1 2040 Total AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 4 i N 4 ol 4 [l 4 i
Traffic Volume (vph) 265 708 134 107 1040 43 260 16 125 70 14 59
Future Volume (vph) 265 708 134 107 1040 43 260 16 125 70 14 59
Turn Type pm+pt NA Perm pm+pt NA  Perm Prot NA  Perm Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4 4
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 100 100 100 100 100 100 100 100 100 10.0 10.0 10.0
Total Split (s) 120 680 680 120 680 680 350 150 150 350 150 15.0
Total Split (%) 92% 523% 523% 92% 523% 523% 26.9% 115% 11.5% 26.9% 11.5% 11.5%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag lag Lead Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Act Effct Green (s) 808 808 808 828 828 828 157 142 142 8.2 6.6 6.6
Actuated g/C Ratio 062 062 062 064 064 064 012  0.11 0.11 006 005 0.05
v/c Ratio 078 024 014 025 034 004 066 008 044 034 016 029
Control Delay 522 228 122 104 107 19 623 516 114 622 622 3.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 522 228 122 104 107 19 623 516 114 622 622 3.3
LOS D C B B B A E D B E E A
Approach Delay 28.5 10.3 46.0 38.0
Approach LOS C B D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 74 (57%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 23.9 Intersection LOS: C
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases: ~ 41: Waterview Signal & Bradley/Bradley #1

¥ o1 =*y2 R 1"\:33 J' o4
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HCM 6th TWSC

42: Waterview RIRO & Bradley #1 2040 Total AM Peak Hour
Intersection
Int Delay, siveh 0.7
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 41, 41 if if
Traffic Vol, veh/h 0 8% 13 0 1134 232 0 0 37 0 0 56
Future Vol, veh/h 0 8% 13 0 1134 232 0 0 37 0 0 56
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 9% 9% 9% 95 9% 9% 95 9% 9 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 937 14 0 1194 244 0 0 39 0 0 59
Major/Minor Maijor1 Major2 Minor1 Minor2
Conflicting Flow All - 0 0 - - 0 - - 476 - - 719
Stage 1 - - - - - - - - - - - -
Stage 2 - - - - - - - - - - - -
Critical Hdwy - - - - - - - - 714 - - 714
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - -
Follow-up Hdwy - - - - - - - - 392 - - 392
Pot Cap-1 Maneuver 0 - - 0 - - 0 0 458 0 0 318
Stage 1 0 - - 0 - - 0 0 - 0 0 -
Stage 2 0 - - 0 - - 0 0 - 0 0 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - - - - - - - - 458 - - 318
Mov Cap-2 Maneuver - - - - - - - - - - - -
Stage 1 - - - - - - - - - - - -
Stage 2 - - - - - - - - - - - -
Approach EB WB NB SB
HCM Control Delay, s 0 0 13.6 18.9
HCM LOS B C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT WBR SBLn1

Capacity (veh/h) 458 - - - 318
HCM Lane V/C Ratio 0.085 - - - - 0.185
HCM Control Delay (s) 13.6 - - - - 189
HCM Lane LOS B - - - - C
HCM 95th %tile Q(veh) 0.3 - - - - 07

Synchro 10 Report
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HCM 6th Roundabout
45: Waterview East N/S St & Retail Access/ Residential Access

2040 Total AM Peak Hour

Intersection
Intersection Delay, s/veh 4.8
Intersection LOS A
Approach EB WB NB SB
Entry Lanes 1 1 1 1
Conflicting Circle Lanes 1 1 1 1
Adj Approach Flow, veh/h 97 62 318 277
Demand Flow Rate, veh/h 99 63 325 283
Vehicles Circulating, veh/h 142 410 97 29
Vehicles Exiting, veh/h 170 12 144 444
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 3.8 4.7 5.3 45
Approach LOS A A A A
Lane Left Left Left Left
Designated Moves LTR LTR LTR LTR
Assumed Moves LTR LTR LTR LTR
RT Channelized
Lane Util 1.000 1.000 1.000 1.000
Follow-Up Headway, s 2.609 2.609 2.609 2.609
Critical Headway, s 4.976 4.976 4.976 4.976
Entry Flow, veh/h 99 63 325 283
Cap Entry Lane, veh/h 1194 908 1250 1340
Entry HV Adj Factor 0.980 0.984 0.979 0.980
Flow Entry, veh/h 97 62 318 277
Cap Entry, veh/h 1169 894 1224 1313
VIC Ratio 0.083 0.069 0.260 0.211
Control Delay, s/veh 3.8 4.7 53 45
LOS A A A A
95th %tile Queue, veh 0 0 1 1

Synchro 10 Report
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Timings

52: Bradley Heights/Federal Trade Zone & Bradley #1 2040 Total AM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bl T e i N 4 ol 4 i % 4 i
Traffic Volume (vph) 250 452 225 201 790 200 500 40 451 100 35 75
Future Volume (vph) 250 452 225 201 790 200 500 40 451 100 35 75
Turn Type Prot NA Perm pm+pt NA  Perm Prot NA pm+ov pm+pt NA pm+ov
Protected Phases 5 2 1 6 3 8 1 7 4 5
Permitted Phases 2 6 6 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 1 7 4 5
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 2.0 5.0
Minimum Split (s) 10.0 120 120 100 120 120 100 11.0 10.0 10.0 80 10.0
Total Split (s) 250 760 760 100 610 610 290 330 100 110 150 250
Total Split (%) 19.2% 585% 585% 7.7% 46.9% 46.9% 223% 254% 7.7% 85% 11.5% 19.2%
Yellow Time (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 4.0 3.0 3.0 4.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 7.0 7.0 5.0 7.0 7.0 5.0 6.0 5.0 5.0 6.0 5.0
Lead/Lag Lag Lag lag Lead Lead Lead Lead Llag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Act Effct Green (s) 200 720 720 607 587 587 230 219 322 16.1 7.7 214
Actuated g/C Ratio 015 055 055 047 045 045 0418 017 025 012 0.06 0.21
v/c Ratio 050 017 024 051 036 025 087 013 074 054 034 017
Control Delay 699 259 145 202 157 35 676 435 188 514  66.7 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 699 259 145 202 157 35 676 435 188 514  66.7 0.8
LOS E C B C B A E D B D E A
Approach Delay 35.0 14.4 44 .4 35.9
Approach LOS C B D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 28 (22%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 30.4 Intersection LOS: C
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  52: Bradley Heights/Federal Trade Zone & Bradley #1

o1 § —Po2 1"\:33 J'
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HCM 6th TWSC

107: Bradley Rd. & Site Access

2040 Total AM Peak Hour

Intersection
Int Delay, siveh 0.3
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 44 b if
Traffic Vol, veh/h 8 349 811 3 0 24
Future Vol, veh/h 8 349 811 3 0 24
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 379 882 3 0 26
Major/Minor Maijor1 Major2 Minor2
Conflicting Flow All 885 0 - 0 - 443
Stage 1 - - - - - -
Stage 2 - - - - -
Critical Hdwy 414 - - - 694
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - - -
Follow-up Hdwy 2.22 - - 3.32
Pot Cap-1 Maneuver 760 - - 0 562
Stage 1 - - - 0 -
Stage 2 - - 0
Platoon blocked, % - -

Mov Cap-1 Maneuver 760 - - - 562
Mov Cap-2 Maneuver - - - - -
Stage 1 - - - -

Stage 2 -
Approach EB WB SB
HCM Control Delay, s 0.2 0 11.7
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 760 - - - 562
HCM Lane V/C Ratio 0.011 - - 0.046
HCM Control Delay (s) 9.8 - - - 17
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0 - - - 041

2040 Total AM Peak Hour
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Timings

2: Grinnell & Powers 2040 Total PM Peak Hour
— N ¥ TN 7

Lane Group EBT EBR WBL WBT NBL NBR

Lane Configurations 44 [l LU L ) L] [l

Traffic Volume (vph) 2292 953 246 1395 656 218

Future Volume (vph) 2292 953 246 1395 656 218

Turn Type NA  Free Prot NA Prot  Free

Protected Phases 6 5 2 4

Permitted Phases Free Free

Detector Phase 6 5 2 4

Switch Phase

Minimum Initial (s) 30.0 40 300 8.0

Minimum Split (s) 38.0 95 380 215

Total Split (s) 61.0 260 87.0 430

Total Split (%) 46.9% 20.0% 66.9% 33.1%

Yellow Time (s) 6.0 3.5 6.0 3.5

All-Red Time (s) 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 8.0 55 8.0 55

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Recall Mode Min None Min  None

Act Effct Green (s) 533 1137 13.7 725 2716 1137

Actuated g/C Ratio 0.47 100 012 064 024 1.00

v/c Ratio 1.01 0.61 0.61 045 080 0.14

Control Delay 52.4 18 548 116 487 0.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 52.4 18 548 116 487 0.2

LOS D A D B D A

Approach Delay 37.5 18.1 36.6

Approach LOS D B D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 113.7

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay; 31.8 Intersection LOS: C
Intersection Capacity Utilization 85.9% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases: ~ 2: Grinnell & Powers

Synchro 10 Report
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Timings

3: Grinnell Blvd. & Goldfield Drive 2040 Total PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b 4 [l L] 4 [l b 44 [l b 44 [l
Traffic Volume (vph) 47 7 10 226 13 202 220 524 89 317 794 25
Future Volume (vph) 47 7 10 226 13 202 220 524 89 317 794 25
Turn Type pm+pt NA  Perm Prot NA Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 90 210 210 90 210 210 90 210 210 90 210 210
Total Split (s) 100 210 210 16.0 270 270 10.0 36.0 36.0 180 440 440
Total Split (%) 11.0% 231% 231% 17.6% 29.7% 29.7% 11.0% 39.6% 39.6% 19.8% 484% 48.4%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min Min  None Min Min
Act Effct Green (s) 7.3 6.1 6.1 10.6 9.1 9.1 20.3 15.0 150 302 206 20.6
Actuated g/C Ratio 013  0.11 0.11 019 016 016 036 027 027 054 037 037
v/c Ratio 0.21 003 003 036 005 049 073 058 015 065 064 0.04
Control Delay 214 291 0.1 243 246 8.7 291 21.8 0.5 14.4 17.7 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 214 291 0.1 243 246 8.7  29.1 21.8 0.5 14.4 17.7 0.1
LOS C C A C C A C C A B B A
Approach Delay 18.7 17.2 21.4 16.4
Approach LOS B B C B

Intersection Summary

Cycle Length: 91

Actuated Cycle Length: 56

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay; 18.3 Intersection LOS: B
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  3: Grinnell Blvd. & Goldfield Drive
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Timings

4: Grinnell Blvd. & Bradley Rd. 2040 Total PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I » i I » i I » i N M i
Traffic Volume (vph) 310 244 375 178 384 72 363 451 203 48 596 387
Future Volume (vph) 310 244 375 178 384 72 363 451 203 48 596 387
Turn Type pm+pt NA Perm pm+pt NA  Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Total Split (s) 16.0 350 350 10.0 29.0 29.0 16.0 350 350 10.0 29.0 29.0
Total Split (%) 178% 389% 389% 111% 322% 322% 17.8% 389% 389% 111% 322% 32.2%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0 1.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Max Max  None Max Max
Act Effct Green (s) 315 205 205 215 14.5 145 411 342 342 309 240 240
Actuated g/C Ratio 03 025 025 027 018 018  0.51 042 042 038 030 0.30
v/c Ratio 083 029 062 054 064 016 088 032 027 013 059 058
Control Delay 383 248 102 251 35.3 08 392 17.8 3.9 124 274 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 383 248 102 251 35.3 08 392 17.8 3.9 124 274 9.4
LOS D C B C D A D B A B C A
Approach Delay 23.4 28.5 22.7 19.9
Approach LOS C C C B

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 80.6

Natural Cycle: 60

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.88

Intersection Signal Delay: 23.1 Intersection LOS: C
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  4: Grinnell Blvd. & Bradley Rd.

to: v
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Timings

5: Bradley Rd. & Goldfield Drive 2040 Total PM Peak Hour
Aoy v ANt MY
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL  SBT
Lane Configurations b 4 [l b 4 [l b | b |
Traffic Volume (vph) 120 209 139 5 291 49 267 182 33 214
Future Volume (vph) 120 209 139 5 291 49 267 182 33 214
Turn Type pm+pt NA Perm pm+pt NA  Perm pm+pt NA  pm+pt NA
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 4
Detector Phase 5 2 2 1 6 6 3 8 7 4
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 100 2190 290 100 210 210 100 21.0 100 21.0
Total Split (s) 150 330 330 100 280 280 150 370 100 320
Total Split (%) 16.7% 36.7% 36.7% 111% 311% 311% 16.7% 411% 11.1% 35.6%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None
Act Effct Green (s) 452 4341 43.1 37.1 315 315 348 288 248 198
Actuated g/C Ratio 050 048 048 041 035 035 039 032 028 022
v/c Ratio 028 025 018  0.01 047 008 08 034 010 0.75
Control Delay 153 173 42 144 278 02 458 250 164 421
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 153 173 42 144 278 02 458 250 164 421
LOS B B A B C A D C B D
Approach Delay 12.8 23.7 37.2 39.4
Approach LOS B C D D

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 65

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 27.6 Intersection LOS: C
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  5: Bradley Rd. & Goldfield Drive

Synchro 10 Report
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HCM 6th TWSC

22: Grinnell Blvd. & Three-Quarter Site Access 2040 Total PM Peak Hour

Intersection

Int Delay, s/veh 4.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations if if # F %N 44 F

Traffic Vol, veh/h 0 0 243 0 0 227 0 647 127 244 894 60

Future Vol, veh/h 0 0 243 0 0 227 0 647 127 244 894 60

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - 0 - - 0 - - 200 455 - 200

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 9% 9% 9% 95 95 9 9% 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 256 0 0 239 0 681 134 257 9M1 63

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All - - 471 - - 341 - 0 0 815 0 0
Stage 1 - - - - - - - - - - - -
Stage 2 - - - - - - - - - - - -

Critical Hdwy - - 6.9 - - 6.9 - - - 414 - -

Critical Hdwy Stg 1 - - - - - - - - - - -

Critical Hdwy Stg 2 - - - - - - - -

Follow-up Hdwy - - 332 - - 332 - - - 222 - -

Pot Cap-1 Maneuver 0 0 539 0 0 655 0 - - 808 - -
Stage 1 0 0 - 0 0 - 0 - - - - -
Stage 2 0 0 - 0 0 - 0 - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver - 539 - - 655 - - - 808 - -

Mov Cap-2 Maneuver - - - - - - - - - - -
Stage 1 - - - - - - - - - - - -
Stage 2 - - - - - - - - - - -

Approach EB WB NB SB

HCM Control Delay, s 17.6 13.6 0 2.3

HCM LOS C B

Minor Lane/Major Mvmt NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) - - 539 655 808 - -

HCM Lane V/C Ratio - - 0475 0.365 0.318 - -

HCM Control Delay (s) - - 176 136 115 - -

HCM Lane LOS - - C B B - -

HCM 95th %tile Q(veh) - - 25 17 14 - -

Synchro 10 Report
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Timings

37: Powers & Bradley #2 2040 Total PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations I » O b T e » I b T e 3 b T e 5 i
Traffic Volume (vph) 71 411 210 552 439 749 175 820 501 700 1700 110
Future Volume (vph) 71 411 210 552 439 749 175 820 501 700 1700 110
Turn Type pm+pt NA  Free Prot NA  Free Prot NA  Free Prot NA  Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 Free Free Free 6
Detector Phase 7 4 3 8 5 2 1 6 6
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Total Split (s) 10.0 320 270 490 15.0  33.0 380 560  56.0
Total Split (%) 1.7% 24.6% 20.8% 37.7% 11.5% 25.4% 29.2% 43.1% 43.1%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lag Lead Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None  None None  None None Max C-Max Max Max
Act Effct Green (s) 263 213 1300 220 403 130.0 111 280 1300 387 557 557
Actuated g/C Ratio 020 0.16 1.00 017 031 1.00 009 022 1.00 030 043 043
v/c Ratio 035 075 014 098 041 049 062 077 033 0.71 0.81 0.15
Control Delay 334 600 02 700 364 37 669 535 05 458 368 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 334 600 02 700 364 37 669 535 05 458 368 2.3
LOS C E A E D A E D A D D A
Approach Delay 39.1 33.0 374 37.8
Approach LOS D C D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 1 (1%), Referenced to phase 1:SBL, Start of Green
Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 36.5 Intersection LOS: D
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  37: Powers & Bradley #2

\':31 R Taz ¥ 03 =4
[ |

-—
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Timings

39: Marksheffel & Bradley #1 2040 Total PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bl T e i N 4 i N M i N M i
Traffic Volume (vph) 651 702 353 195 652 215 228 500 100 300 650 501
Future Volume (vph) 651 702 353 195 652 215 228 500 100 300 650 501
Turn Type Prot NA  Free pm+pt NA  Free pm+pt NA  Free pm+pt NA  Free
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases Free 6 Free 8 Free 4 Free
Detector Phase 5 2 1 6 3 8 7 4

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 9.0 100 9.0 100 9.0 100 9.0 10.0

Total Split (s) 200 440 18.0 420 200 440 240 480

Total Split (%) 154% 33.8% 13.8% 32.3% 154% 33.8% 18.5% 36.9%

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0
Lead/Lag Lead Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode None C-Max None C-Max None  None None  None

Act Effct Green (s) 293 523 1300 380 370 1300 430 267 1300 504 304 130.0
Actuated g/C Ratio 023 040 100 029 028 100 033 0.21 1.00 039 023 1.00
v/c Ratio 086 035 023 063 046 014 084 070 006 087 080 0.32
Control Delay 569 176 03 546 395 02  56.1 53.1 0.1 53.1 54.7 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 569 176 03 546 395 02  56.1 53.1 0.1 53.1 54.7 0.5
LOS E B A D D A E D A D D A
Approach Delay 29.0 34.3 47.5 35.7
Approach LOS C C D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 100 (77%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.87

Intersection Signal Delay: 35.1 Intersection LOS: D
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  39: Marksheffel & Bradley #1

—*0 R
[ ]
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Timings

41: Waterview Signal & Bradley #2 2040 Total PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 4 i N 4 ol 4 [l 4 i
Traffic Volume (vph) 352 849 411 304 1124 49 359 19 248 312 20 256
Future Volume (vph) 352 849 411 304 1124 49 359 19 248 312 20 256
Turn Type pm+pt NA Perm pm+pt NA  Perm pm+pt NA Perm pm+pt NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8 4 4
Detector Phase 5 2 2 1 6 6 3 8 8 7 4 4
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 100 100 100 100 100 100 100 100 100 10.0 10.0 10.0
Total Split (s) 210 770 770 150 710 710 200 160 160 220 180 18.0
Total Split (%) 16.2% 59.2% 59.2% 11.5% 54.6% 54.6% 154% 123% 123% 16.9% 13.8% 13.8%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None C-Max C-Max None C-Max C-Max None None None None None None
Act Effct Green (s) 758 758 758 660 660 660 236 8.8 88 249 9.5 9.5
Actuated g/C Ratio 058 058 058 0.51 0.51 0.51 018 007 007 019 007 0.07
v/c Ratio 097 030 039 084 046 006 066 016 080 056 0.16  0.82
Control Delay 573 143 53 538 189 15 498 589 291 466  57.1 30.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 573 143 53 538 189 15 498 589 291 466  57.1 30.9
LOS E B A D B A D E C D E C
Approach Delay 21.4 255 41.9 40.1
Approach LOS C C D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 39 (30%), Referenced to phase 2:EBTL and 6:WBTL, Start of Green
Natural Cycle: 55

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.97

Intersection Signal Delay: 28.3 Intersection LOS: C
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  41: Waterview Signal & Bradley #2

—*2 R
[ ]
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HCM 6th TWSC

42: Waterview RIRO & Bradley #2/Bradley #1 2040 Total PM Peak Hour
Intersection
Int Delay, siveh 0.2
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 41, 41 'l 'l
Traffic Vol, veh/h 0 1341 67 0 1251 241 0 0 26 0 0 226
Future Vol, veh/h 0 1341 67 0 1251 241 0 0 26 0 0 226
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Yield Yield Yield
RT Channelized - - None - - None - - None - - Yield
Storage Length - - - - - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 16983 :
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 98 9% 95 98 9% 95 9% 9 9% 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 1368 71 0 1277 254 0 0 27 0 0 238
Major/Minor Major1 Major2 Minor1
Conflicting Flow All - 0 0 - - 0 - - 720

Stage 1 - - - - - - - - -

Stage 2 - - - - - - - - -
Critical Hdwy - - - - - - - - 714
Critical Hdwy Stg 1 - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - -
Follow-up Hdwy - - - - - - - - 392
Pot Cap-1 Maneuver 0 - - 0 - - 0 0 318

Stage 1 0 - - 0 - - 0 0 -

Stage 2 0 - - 0 - - 0 0
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - - - - - 0 318
Mov Cap-2 Maneuver 0 -

Stage 1 - - - - - 0

Stage 2 - - - - - 0
Approach EB WB NB
HCM Control Delay, s 0 0 17.4
HCM LOS C

Minor Lane/Major Mvmt NBLn1 EBT EBR WBT WBR

Capacity (veh/h) 318 - -
HCM Lane V/C Ratio 0.086 - - -
HCM Control Delay (s) 17.4 - - -
HCM Lane LOS C - - -
HCM 95th %tile Q(veh) 0.3 - - -

Synchro 10 Report
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HCM 6th Roundabout
45: Waterview East N/S & Retail Access/Residential Access

2040 Total PM Peak Hour

Intersection

Intersection Delay, s/veh 10.5

Intersection LOS B

Approach EB WB NB SB
Entry Lanes 1 1 1 1
Conflicting Circle Lanes 1 1 1 1
Adj Approach Flow, veh/h 491 42 267 799
Demand Flow Rate, veh/h 501 43 272 815
Vehicles Circulating, veh/h 427 705 487 55
Vehicles Exiting, veh/h 443 54 440 693
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 12.1 6.2 8.1 10.5
Approach LOS B A A B
Lane Left Left Left Left
Designated Moves LTR LTR LTR LTR
Assumed Moves LTR LTR LTR LTR

RT Channelized

Lane Util 1.000 1.000 1.000 1.000
Follow-Up Headway, s 2.609 2.609 2.609 2.609

Critical Headway, s 4.976 4.976 4.976 4.976

Entry Flow, veh/h 501 43 272 815

Cap Entry Lane, veh/h 893 672 840 1305

Entry HV Adj Factor 0.980 0.976 0.981 0.980

Flow Entry, veh/h 491 42 267 799

Cap Entry, veh/h 875 656 823 1278

VIC Ratio 0.561 0.064 0.324 0.625

Control Delay, s/veh 12.1 6.2 8.1 10.5

LOS B A A B

95th %tile Queue, veh 4 0 1 5

2040 Total PM Peak Hour
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Timings

52: Bradley Heights/Federal Trade Zone & Bradley #1 2040 Total PM Peak Hour
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N 4 I b T e 3 ol 4 [l 4 i
Traffic Volume (vph) 100 867 400 400 742 100 500 50 400 200 85 251
Future Volume (vph) 100 867 400 400 742 100 500 50 400 200 85 251
Turn Type pm+pt NA  Perm Prot NA  Perm Prot NA pm+ov Prot NA pm+ov
Protected Phases 5 2 1 6 3 8 1 7 4 5
Permitted Phases 2 2 6 8 4
Detector Phase 5 2 2 1 6 6 3 8 1 7 4 5
Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 2.0 5.0
Minimum Split (s) 10.0 12.0 12.0 10.0 12.0 12.0 10.0 11.0 10.0 10.0 8.0 10.0
Total Split (s) 120 460 460 290 63.0 63.0 440 11.0 290 440 11.0 12.0
Total Split (%) 92% 354% 354% 223% 485% 485% 338% 85% 223% 338% 85% 9.2%
Yellow Time (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.0 4.0 3.0 3.0 4.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 7.0 7.0 5.0 7.0 7.0 5.0 6.0 5.0 5.0 6.0 5.0
Lead/Lag Lag Lag lag Lead Lead Lead Lead Llag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max None None C-Max None
Act Effct Green (s) 349 329 329 212 2719 2719 254 395 667 134 275 547
Actuated g/C Ratio 027 025 025 016  0.21 0.21 020 030 0.51 0.10  0.21 0.42
v/c Ratio 025 0.71 059 075 072 024 079 009 045 060 023 0.36
Control Delay 20.7 251 5.1 479  40.1 27 583 3841 103 625 496 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.7  25.1 5.1 479  40.1 27 583 3841 103 625 496 9.3
LOS C C A D D A E D B E D A
Approach Delay 18.9 39.6 37.0 35.6
Approach LOS B D D D

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 3 (2%), Referenced to phase 4:SBT and 8:NBT, Start of Green
Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 31.6 Intersection LOS: C
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  52: Bradley Heights/Federal Trade Zone & Bradley #1
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HCM 6th TWSC

107: Bradley Rd. & Site Access

2040 Total PM Peak Hour

Intersection
Int Delay, siveh 0.4
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 44 b if
Traffic Vol, veh/h 27 468 618 10 0 16
Future Vol, veh/h 27 468 618 10 0 16
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 100 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 29 509 672 11 0 17
Major/Minor Maijor1 Major2 Minor2
Conflicting Flow All 683 0 - 0 - 342
Stage 1 - - - - - -
Stage 2 - - - - -
Critical Hdwy 414 - - - 694
Critical Hdwy Stg 1 - - - -
Critical Hdwy Stg 2 - - - - -
Follow-up Hdwy 2.22 - - 3.32
Pot Cap-1 Maneuver 906 - - 0 654
Stage 1 - - - 0 -
Stage 2 - - 0
Platoon blocked, % - -

Mov Cap-1 Maneuver 906 - - - 6%
Mov Cap-2 Maneuver - - - - -
Stage 1 - - - -

Stage 2 -
Approach EB WB SB
HCM Control Delay, s 0.5 0 10.7
HCM LOS B
Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 906 - - - 654
HCM Lane V/C Ratio 0.032 - - 0.027
HCM Control Delay (s) 9.1 - - - 107
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0.1 - - - 041

2040 Total PM Peak Hour
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Queuing and Blocking Report 2040 Total AM Peak Hour

Intersection: 2: Grinnell & Powers

Movement EB EB EB EB WB WB WB WB WB NB NB
Directions Served T T T R L L T T T L L
Maximum Queue (ft) 313 284 220 77 128 176 426 429 412 288 307
Average Queue (ft) 223 190 123 13 67 74 260 266 242 180 200
95th Queue (ft) 298 267 206 47 114 131 374 380 370 257 276
Link Distance (ft) 411 411 411 772 772 772 880
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 450 475 475 315

Storage Blk Time (%) 0 0 0
Queuing Penalty (veh) 0 0 1

Intersection: 22: Grinnell Blvd. & Three-Quarter Site Access

Movement EB WB NB NB SB
Directions Served R R T R L
Maximum Queue (ft) 88 63 4 20 97
Average Queue (ft) 46 25 0 1 39
95th Queue (ft) 77 45 3 9 76
Link Distance (ft) 379 406 643

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 455
Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 1

SimTraffic Report
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Queuing and Blocking Report 2040 Total PM Peak Hour

Intersection: 2: Grinnell & Powers

Movement EB EB EB EB B12 B12 B12 WB WB WB WB WB
Directions Served T T T R T T T L L T T T
Maximum Queue (ft) 522 524 520 411 625 630 639 318 318 307 261 210
Average Queue (ft) 487 480 465 377 471 435 425 176 175 146 147 111
95th Queue (ft) 525 530 553 546 769 762 825 313 307 239 222 192
Link Distance (ft) 411 411 411 580 580 580 772 772 772
Upstream Blk Time (%) 49 41 22 4 14 8 26

Queuing Penalty (veh) 0 0 0 0 0 0 0

Storage Bay Dist (ft) 450 475 475

Storage Blk Time (%) 22 4 0

Queuing Penalty (veh) 214 34 0

Intersection: 2: Grinnell & Powers

Movement NB NB NB
Directions Served L L R
Maximum Queue (ft) 283 288 231
Average Queue (ft) 180 195 41
95th Queue (ft) 263 278 157
Link Distance (ft) 880 880
Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 315

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 0 0

Intersection: 22: Grinnell Blvd. & Three-Quarter Site Access

Movement EB WB NB SB
Directions Served R R R L
Maximum Queue (ft) 156 136 32 128
Average Queue (ft) 64 49 3 59
95th Queue (ft) 113 94 18 108
Link Distance (ft) 379 406

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 455
Storage Blk Time (%)

Queuing Penalty (veh)

Zone Summary
Zone wide Queuing Penalty: 248

SimTraffic Report
2040 Total PM Peak Hour Page 1
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