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CHASKA CREEK CORPORATE PARK TRAFFIC IMPACT STUDY

|. Introduction

Community Asset Development Group proposes to develop a tract of land (Frey Property) near
the US 212 at Engler Boulevard (County State Aid Highway 10) interchange in Chaska, MN. This
project, as proposed, will a mixed-use development consisting of retail, office, light industrial,
and corporate campus. The site plan indicates that this project will have two access points; one
on Engler Boulevard, and one on Creek Road.

The study area included the following intersections:

e Engler Boulevard (CSAH 10) at US 212 East Ramp
e Engler Boulevard (CSAH 10) at US 212 West Ramp
e Engler Boulevard (CSAH 10) at Clover Ridge Drive

The Frey Property development as currently planned proposes to access Engler Boulevard at
Clover Ridge Drive and extend that road south to intersect with Creek Road. This internal campus
roadway will serve as access to/from the Heights of Chaska. This analysis examines the Clover
Ridge Extension within the Frey Property based on projected development trips and Heights of
Chaska trips. The size and proximity of the proposed Heights of Chaska greatly impacts this
property and the roadway network within the study area, and data from that development is
included this study.

The proposed Heights of Chaska development encompasses 1,024 acres located immediately
south and east of the Frey Property. The current concept plan consists of two neighborhood
centers with a mix of housing types and densities, an elementary school, small amount of
commercial stores and offices, and civic and recreation uses. The Alternative Urban Areawide
Review (AUAR) prepared for the development assumed the following uses and sizes for trip
generation: 1728 units of single family residential; 482 units of residential townhomes; 1332
residential apartment units; 50,000 square feet of neighborhood retail; 20,000 square feet of
office, and elementary school for 600 students. The daily external trips generated by this
development is projected to be 24,920 vehicles per day.

The City of Chaska has recently prepared a Transportation Plan, coinciding with Carver County’s
Roadway Systems Plan. These two plans document areawide growth and development in the
area over the next twenty years. Information from these two plans have been incorporated into
this analysis for future scenarios.

The study analyzed the following scenarios:

e Year 2009 Existing Conditions
e Future Build Conditions (with 25% Heights of Chaska development trips)
e Future Conditions (with Full Heights of Chaska development trips)

The analysis year for this project was assumed to be 2015 (five-year build-out). This analysis
includes 25% of generated trips from the Heights of Chaska development. This study performed
another analysis of Future Year 2030 conditions including full Heights of Chaska development
trips. The AM and PM peaks were analyzed. Figure 1 shows the study location map (including
Heights of Chaska location). Figure 2 shows the site plan. Figure 2B shows the proposed
roadway connection between the Frey Property and the Heights of Chaska.
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CHASKA CREEK CORPORATE PARK TRAFFIC IMPACT STUDY

I1. Existing Conditions

A. EXISTING ROADWAY CONDITIONS

Table 2.1 presents a summary of the existing roadway conditions in the study area. Figure 3
contains a graphical summary of these conditions.

Roadway Classification Posted Speed
us 212 Principal Arterial 65 mph
Engler Boulevard (CSAH 10) A Minor Collector 55 mph
Creek Road not classified (rural) 55 mph/40 mph
Clover Ridge Drive not classified (residential) 30 mph

B. BASE TRAFFIC VOLUMES

Intersection turning movement counts were collected for this study. Table 2.2 contains the dates
these counts were conducted. Figure 4 displays existing traffic volumes. The full reports for
these volumes can be found in the appendix.

‘ Table 2.1 — Traffic Volume Data ‘

Count Location Date Taken By:
US 212 at Engler Boulevard East Ramp 12/10/09 TDI
US 212 at Engler Boulevard West Ramp 12/10/09 TDI
Engler Boulevard at Clover Ridge Drive 12/10/09 TDI

C. OTHER TRIPS

The Heights of Chaska AUAR examined the impacts from the proposed multi-use development on
Engler Boulevard, and the US 212 interchange. External directional distribution for the trips
generated by the Heights of Chaska were projected as part of the AUAR. These generated trips
are included in the Year 2015 and 2030 scenarios. Applicable data from the AUAR can be found
in the Appendix.
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CHASKA CREEK CORPORATE PARK TRAFFIC IMPACT STUDY

1. Methodology

A. BASE ASSUMPTIONS

The analysis for this project was conducted to the standards set by the Minnesota Department of
Transportation (MnDOT) for traffic impact studies. Analysis was conducted using
Synchro/SimTraffic v7.0. Trip generation was calculated using the latest edition of the Institute of
Traffic Engineers (ITE) Trip Generation Manual. Existing signal timing and phasing data for the
US 212 signalized ramp intersections was provided by Minnesota Department of Transporation
(MnDOT).

For Year 2015 analysis, it was agreed that projected volumes would consist of 25% of full
Heights of Chaska development trips as estimated by the AUAR. For Year 2030 analysis, it was
agreed that projected volumes would consist of full Heights of Chaska trips.

B. BACKGROUND GROWTH

The City of Chaska’s recently completed Transportation Plan shows average daily traffic (ADT) of
30,000 to 32,000 in Year 2030 along Engler Boulevard within the study area. This increase in
daily traffic includes development of the Frey Property, and the Heights of Chaska development.
This study removed those daily trips generated from the two developments to approximate a
background growth. This background growth was applied to existing turning movement counts
and combined with project trips and Heights of Chaska generated trips for the Year 2015 and
2030 analyses.

C. TRIP GENERATION

Community Asset Group proposes to develop a mix of land uses consisting of Corporate/
industrial, Corporate Campus, Office, and Service/Retail/Small Office parcels. The Institute of
Transportation Engineers (ITE) Trip Generation Manual was used to develop the projected trips
by this development. Table 4.1 contains the summary of the trip generation.

For purposes of trip generation, the categories “Specialty Retail Center”, “General Office
Building”, “General Light Industrial”, and “Corporate Headquarters Building” were used to
approximate the proposed land uses shown on the latest site plan.
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Table 4.1 -ITE Trip Generation

Chaska Creek Corporate Park Development
Summary of Multi-Use Trip Generation
December 2009
Average Weekday Driveway Volumes Al\ﬂl:jrak PM Peak Hour
ITE
Land Use Land Size Enter | Exit Enter Exit
Code
Gener_al _Offlce 710 30,000 sq ft gross 63 9 19 93
Building floor area
General Office 710 | 40000 | SAftgross o9 149 | 21 | 103
Building floor area
Specialty Retail 814 5.000 sq ft gross 16 18 6 8
Center leasable area
General Light 110 | 300,000 | SAfOOSS | o5 | 35 | 3 234
Industrial floor area
Corporate 714 | 400,000 | SAftOOss g5 4 | g5 454
Headquarters Bldg floor area
Internal Capture AM PM -8 -8 -6 -6

This mixed-use development will generate internal capture trips. This internal capture trip
reduction was calculated in accordance with the manual. This information is contained in the
Appendix.

The proposed development generates 6,582 trips on the external roadway daily.

D. TRIP DISTRIBUTION

Trips for this proposed development were distributed based on the existing traffic patterns
collected, projected traffic patterns due to future development, and engineering judgment.

This study assumed different distributions for the two scenarios (Year 2015 and Year 2030).
These distributions for this project can be found in Figures 5 and 6. The Year 2015 full build
traffic volumes (with 25% of Heights of Chaska trips) are contained in Figure 7. Year 2030 traffic
volumes (including 100% of Heights of Chaska trips) are shown in Figure 8.
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CHASKA CREEK CORPORATE PARK TRAFFIC IMPACT STUDY

IV. Capacity Analysis

A. LEVEL OF SERVICE SUMMARY

The Transportation Research Board’'s Highway Capacity Manual (HCM) utilizes a term “level of
service” to measure how traffic operates in intersections. There are currently six levels of service
ranging from A to F. Level of service “A” represents the best conditions and Level of Service “F”

represents the worst.
service for studied intersections.
Appendix.

Synchro Traffic Modeling software was used to determine the level of
All worksheet reports from the analyses can be found in the

Table 5.1 represents the summary of the overall intersection level of service analysis for this

project.

Table 5.1 — Intersection Overall Level of Service (AM/PM)

Intersections Exsting | Build* | Future**
US 212 East Ramp at Engler Boulevard B/B B/B F/C
US 212 West Ramp at Engler Boulevard B/B A/C B/F
Engler Boulevard at Clover Ridge Drive unsignalized Sig?;lged Sigg}"czed

* with 25% of Heights of Chaska trips
** with 100% of Heights of Chaska trips

B. RECOMMENDED IMPROVMENTS

Engler Boulevard is currently a two-lane rural highway with side-street stop control at Clover
Ridge Drive. This study assumed an improved Engler Boulevard to a four-lane section in the
study area. Based on analysis of proposed development trip generation, Heights of Chaska trips,
and background growth, this intersection will require signalization with the following lane

geometry:

e Eastbound right-turn lane and left-turn lane,
¢ Westbound right-turn lane and left-turn lane,

¢ Northbound dual right-turn lanes, a single through lane, and a single left-turn lane, and
e Southbound shared right-turn/through lane, and dual left-turn lanes.

Figure 9 shows the levels of service for Year 2015 conditions, and Figure 10 shows LOS for Year

2030 conditions, with recommended lane improvements.
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C. US 212 EAST RAMP AT ENGLER BOULEVARD

Table 5.2 — Intersection Level of Service (AM/PM)

. . . 2009 2015 Full 2030
Intersection Direction Movement . - .
Existing Build Future
LT Cc/C B/B F/B
Eastbound TH A/A A/A A/A
RT
LT
US 212 East Ramp at Westbound TH B/B C/C D/D
Engler Boulevard RT A/A A/A A/B
LT c/C D/D F/E
Signalized Northbound TH c/C D/D F/E
RT A/A A/B A/B
LT
Southbound TH
RT

Engler Boulevard through the US 212 interchange is a four-lane divided roadway. The US 212
East Ramp intersection is signalized with protected dual left-turn lanes in the eastbound
direction.

Analysis of existing conditions shows that the intersection functions acceptably. It should be
noted that this intersection sees over 700 eastbound left-turning vehicles in the AM peak hour.
Despite this high demand for eastbound left-turning vehicles, conflicting volumes at the
intersection are low enough such that enough green time is allotted to the left turn, and the
signal functions acceptably. All movements experience LOS C or better in both the AM and PM
peaks.

Analysis shows that in Year 2015 with Full Build conditions, and 25% of Heights of Chaska trips,
this intersection functions acceptably. In the AM and PM peak hours, the northbound US 212
exiting traffic turning left is expected to see LOS D. All other movements are projected to
function at LOS C or better. Eastbound queues from left turning vehicles are expected to reach
350 feet in the AM peak hour.

For Future Year 2030 conditions with 100% of Heights of Chaska trips, this intersection would
experience less than acceptable operations. In the AM peak, the volume of eastbound left turning
vehicles is expected to overwhelm the existing dual left-turn lanes. The northbound US 212 left-
turn and through movements are also expected to fail.

In the PM peak, the northbound through movement is expected to see LOS E, and the
westbound through movement would experience LOS D. It should be noted that eastbound left-
turn volumes are expected to be high, but conflicting volumes would not be as great as the AM
peak, so more green time would be allotted to the eastbound left phase, and therefore reducing
its delay.
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D. US 212 WEST RAMP AT ENGLER BOULEVARD

Table 5.3 — Intersection Level of Service (AM/PM)

. . . 2009 2015 Full 2030
Intersection Direction Movement —— -
Existing Build Future
LT
Eastbound TH B/B A/C B/F
RT A/A A/A A/B
LT C/C D/D E/F
US 212 West Ramp at Westbound TH A/A A/A A/C
Engler Boulevard RT
LT
Signalized Northbound TH
RT
LT C/C D/C D/C
Southbound TH A/A A/C C/F
RT A/A A/C C/F

The US 212 West Ramp at Engler Boulevard intersection is signalized with a protected left-turn
lane in the westbound direction.

Existing conditions reveal that this intersection is operating at acceptable levels. All movements
experience LOS C or better in both the AM and PM peaks. It should be noted that this
intersection experiences over 700 vehicles in the PM peak hour exiting US 212 and turning right.

Analysis shows that in Year 2015 with Full Build conditions, and 25% of Heights of Chaska trips,
this intersection functions acceptably. In the AM peak, the westbound Engler Boulevard left-turn
movement, and the southbound US 212 exiting left-turn movement are projected to experience
LOS D. All other movements are projected to function at LOS C or better.

In the PM peak, the westbound Engler Boulevard left-turn movement is again projected to see
LOS D. All other movements are expected to experience LOS C or better.

For Future Year 2030 conditions with 100% of Heights of Chaska trips, this intersection is not
expected to function acceptably. In the AM peak, the westbound left-turn movement would
experience LOS E, and the southbound left-turn movement is projected to see LOS D. The other
movements can be expected to see LOS B or better.

In the PM peak, the intersection would fail. The southbound right-turn and through movements,
the eastbound through movement, and the westbound left-turn movements all would fail.
Vehicles exiting southbound US 212 would experience long queues potentially backing up to the
expressway.
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E. ENGLER BOULEVARD AT CLOVER RIDGE DRIVE

Table 5.4 — Intersection Level of Service (AM/PM)

. . . 2009 2015 Full 2030
Intersection Direction Movement . .
_ Existing Build Future
LT A/A Cc/C C/D
Eastbound TH Free D/C D/D
RT A/A B/A
LT D/C D/D
Engler Boulevard at Clover | \westbound TH Free A/A A/A
Ridge Drive RT Free AA AA
Unsignalized/ LT D/D E/E
Signalized in Future Northbound TH D/D D/D
RT B/B C/B
LT F/F D/C E/E
Southbound TH C/B Cc/C
RT F/F C/B Cc/C

Engler Boulevard at Clover Ridge Drive is a side street stop-controlled T-intersection. Engler
Boulevard is a two-lane undivided highway at this location, with a westbound right-turn lane, and
an eastbound passing lane for eastbound turning vehicles. The southbound approach is one lane.

Analysis of existing conditions reveal that southbound left-turning vehicles experience delays and
gueues, particularly in the AM peak. Over 200 vehicles in the AM peak hour turn left towards the
US 212 interchange. The southbound movement fails under current conditions in both the AM
and PM peaks.

Analysis shows that this intersection would function under signalized control without any other
geometric improvements.

The proposed Chaska Creek Corporate Park proposes to access Engler Boulevard directly
opposite the existing Clover Ridge Drive intersection. This allows two movements, the
southbound Clover Ridge approach and the Frey Property northbound approach, opportunity to
access Engler Boulevard under one signal. This new signalized intersection will be located
approximately 1000 feet west of the US 212 West Ramp intersection with Engler Boulevard,
allowing for interconnected coordinated control on the corridor.

With Full Build conditions and 25% of Heights of Chaska volumes in Year 2015, the intersection
functions acceptably. The northbound Clover Ridge Extension left-turn and through movements,
and the southbound Clover Ridge Drive left-turn movement are expected to see LOS D in the AM
peak. All other movements are projected to experience LOS C or better.

In the PM peak hour, the northbound Clover Ridge Extension left-turn and through movements
are projected to experience LOS D. All other movements can expect to function at LOS C or
better.
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The geometry would include the following:

e Eastbound Engler Boulevard: provide left-turn lane with 100 feet of storage and a right-
turn lane with 100 feet of storage.

e Westbound Engler Boulevard: provide dual left-turn lanes with 400 feet of storage, and a
right-turn lane with 100 feet of storage.

e Southbound Clover Ridge Drive: provide dual left-turn lanes with 150 feet of storage, and
provide a shared right-through lane.

e Northbound Clover Ridge Extension: Provide a left-turn lane with 200 feet of storage, a
single through lane, and dual channelized right-turn lanes with 200 feet of storage with
yield condition at Engler Boulevard. The Extension would be a four-lane roadway
between Engler Boulevard and Creek Road. South of the intersection, the right lane
would would be signed “right lane must turn right”.

For Future Year 2030 conditions with 100% of Heights of Chaska trips, this intersection is
projected to function at LOS C. The northbound left-turn and through movements are expected
to see LOS E and D, respectively. The eastbound through movement would experience LOS D,
and the southbound left-turn movement would see LOS E. The other movements are projected to
see LOS C or better.

In the PM peak, the intersection would function at LOS C. The northbound and southbound left-
turn movements would experience LOS E. The eastbound left-turn and through movements, and
the northbound through movement are projected to see LOS D.
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F. CLOVER RIDGE DRIVE EXTENSION THROUGH FREY PROPERTY

The Clover Ridge Extension will serve as an access point to Engler Boulevard for the proposed
property, and for the Heights of Chaska development.

Analysis of year 2015 Full Build conditions show that the cross section for the roadway should be
four lanes to accommodate proposed property trips and 25% of Heights of Chaska trips within
the Frey Property. The closest driveway access should be no closer than 400 feet from Engler
Boulevard to accommodate queues at the intersection. South of the Frey Property, as the Clover
Ridge Extension/Creek Road heads to the Heights of Chaska development, a two-lane roadway
will suffice for projected Heights generated trips.

Clover Ridge Extension

Driveway access on city streets contribute to accidents and reduced traffic flow. The Chaska
Transportation Plan sets guidelines for access on city streets and has been adopted by the City as
policy. As the land uses for the Frey Property become more clearly defined, and the locations of
proposed access points become known, further study is needed to determine the need for turn
lanes and storage lengths, access management, and control at each proposed driveway. For this
proposed development, it is desirable to minimize the number of accesses, combining driveways
where possible, and requiring a 200-foot minimum spacing between driveways.
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CHASKA CREEK CORPORATE PARK TRAFFIC IMPACT STUDY

V. Summary and Conclusion

Community Asset Development Group proposes to develop a tract of land near the US 212 at
Engler Boulevard interchange in Chaska, MN. This project, as proposed, will a mixed-use
development consisting of retail, office, light industrial, and corporate campus. This analysis
examined the impacts to the following intersections:

e Engler Boulevard (CSAH 10) at US 212 East Ramp
e Engler Boulevard (CSAH 10) at US 212 West Ramp
e Engler Boulevard (CSAH 10) at Clover Ridge Drive

This study examined existing conditions in the area and revealed a deficiency at the existing
intersection of Engler Boulevard at Clover Ridge Drive. The southbound left-turning movement
currently sees LOS F and experiences high delays in both AM and PM peak hours. Analysis shows
that signalized control would work at this intersection with no other geometric improvements.

The development as proposed generates 937 entering and 104 exiting trips in the AM peak hour,
and 122 entering and 886 exiting trips in the PM peak hour. Overall, the development would
generate 6,582 trips on the external roadway network daily.

Analysis of Build out conditions in Year 2015 (with 25% of Heights of Chaska trips) show no
intersection deficiencies in the study area. This analysis assumed a full access signalized
intersection at Engler Boulevard at Clover Ridge Drive with the following geometric
improvements:

e Eastbound Engler Boulevard: provide left-turn lane with 100 feet of storage and a right-
turn lane with 100 feet of storage.

e Westbound Engler Boulevard: provide dual left-turn lanes with 400 feet of storage, and a
right-turn lane with 100 feet of storage.

e Southbound Clover Ridge Drive: provide dual left-turn lanes with 150 feet of storage, and
provide a shared right-through lane.

¢ Northbound Clover Ridge Extension: Provide a left-turn lane with 200 feet of storage, a
single through lane, and dual channelized right-turn lanes with 200 feet of storage with
yield condition at Engler Boulevard. The Extension would be a four-lane roadway
between Engler Boulevard and Creek Road. South of the intersection, the right lane
would be signed “right lane must turn right”.

Analysis of Year 2030 traffic conditions reveal deficiencies at the US 212/Engler Boulevard
interchange. The East ramp intersection is projected to fail in the AM peak, and the West ramp
intersection can be expected to fail in the PM peak. The conflicting left-turns, throughs, and off-
ramp movements are projected to have high hourly volumes. These conflicting movement
compete for green time and are expected to result in high delays and long queues. The existing
lane geometry of the bridge and exit ramps are insufficient to handle Year 2030 projected hourly
peak volumes.

e To achieve acceptable levels of service at these intersections, Heights of Chaska trips
must be accorded alternate routes to redirect traffic away from Engler Boulevard. The
impact of trips attributable to the Heights of Chaska is noted is shown on Figure A in the
Appendix.
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CHASKA CREEK CORPORATE PARK TRAFFIC IMPACT STUDY

Appendix

Heights of Chaska trips in Study Area
Existing Turning Movement Counts
Projected Volume Calculations

Trip Generation

Heights of Chaska volumes

Existing Signals

Synchro Output
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Yelloﬁ Change | 3.0
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Existing Year 2009



2009 Engler AM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 12/23/2009
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 'l LI % Ts if
Volume (vph) 0 1073 5 38 175 0 0 0 0 6 0 94
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 200 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 1
Taper Length (ft) 100 100 100 100 100 100 100 100
Satd. Flow (prot) 0 3539 1583 1770 3539 0 0 0 0 1770 1504 1504
FIt Permitted 0.950 0.950
Satd. Flow (perm) 0 3539 1583 1770 3539 0 0 0 0 1770 1504 1504
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 4 723 723
Link Speed (mph) 55 55 30 30
Link Distance (ft) 601 713 523 457
Travel Time (s) 7.5 8.8 11.9 10.4
Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 1192 6 42 194 0 0 0 0 7 52 52
Number of Detectors 2 1 1 2 1 2 1
Detector Template Thru  Right Left ~ Thru Left  Thru Right
Leading Detector (ft) 100 20 20 100 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type CIHEx CIHEx CIHEx
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm Prot Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 4 4
Detector Phase 2 2 1 6 4 4 4
Switch Phase
Minimum Initial (s) 200 200 70 200 100 100 10.0
Minimum Split (s) 2710 270 120 270 16.0 16.0 16.0
Total Split (s) 00 600 600 250 850 0.0 0.0 0.0 0.0 450 450 450
Total Split (%) 0.0% 46.2% 46.2% 192% 654% 0.0% 00% 00% 0.0% 346% 346% 34.6%
Yellow Time (s) 55 55 3.0 55 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 2.0 1.5 25 25 25
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 7.0 7.0 5.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None None None
2009 Engler AM Peak Synchro 7 - Report
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2009 Engler AM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 12/23/2009
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 340 340 8.8 40.6 115 115 115
Actuated g/C Ratio 059 059 015 0.71 020 020 0.20
v/c Ratio 057 001 015 0.08 002 0.06 0.06
Control Delay 13.0 70 297 4.2 27.7 0.1 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.0 70 297 4.2 27.7 0.1 0.1
LOS B A C A C A A
Approach Delay 13.0 8.7 1.9
Approach LOS B A A
Queue Length 50th (ft) 193 0 15 12 2 0 0
Queue Length 95th (ft) 275 6 47 21 14 0 0
Internal Link Dist (ft) 521 633 443 377
Turn Bay Length (ft) 200 200
Base Capacity (vph) 3021 1352 712 3539 1230 1266 1266
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 039 0.00 006 0.05 001 0.04 0.04
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 57.4
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 11.5 Intersection LOS: B
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  5: Engler Blvd & US 212 West Ramp
¥ o - a2 ¢ a4
s [ o= [ 455 [ B
.‘_
ah
85 I
2009 Engler AM Peak Synchro 7 - Report
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2009 Engler AM Peak
Lanes, Volumes, Timings

Chaska Creek Corporate Park

12/23/2009

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL T +4 'l ¥ if
Volume (vph) 712 357 0 0 193 122 19 2 122 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 300 0 0 200 0 0 0 0
Storage Lanes 2 0 0 1 0 1 0 0
Taper Length (ft) 200 100 100 100 100 100 100 100
Satd. Flow (prot) 3433 3539 0 0 3539 1583 0 1781 1583 0 0 0
FIt Permitted 0.950 0.956
Satd. Flow (perm) 3433 3539 0 0 3539 1583 0 1781 1583 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 136 136
Link Speed (mph) 55 55 30 30
Link Distance (ft) 713 1507 380 353
Travel Time (s) 8.8 18.7 8.6 8.0
Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090
Shared Lane Traffic (%)
Lane Group Flow (vph) 791 397 0 0 214 136 0 23 136 0 0 0
Number of Detectors 1 2 2 1 1 2 1
Detector Template Left  Thru Thru  Right Left  Thru Right
Leading Detector (ft) 20 100 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 6 20
Detector 1 Type Cl+Ex CI+Ex Cl+Ex Cl+Ex CIl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type CIHEx CIHEx CIHEx
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Prot Perm  Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 6 8 8
Detector Phase 5 2 6 6 8 8 8
Switch Phase
Minimum Initial (s) 70 200 200 200 100 100 100
Minimum Split (s) 135 270 2710 270 155 155 155
Total Split (s) 250 850 0.0 0.0 600 600 450 450 450 0.0 0.0 0.0
Total Split (%) 19.2% 654% 0.0% 0.0% 462% 46.2% 346% 346% 346% 00% 00% 0.0%
Yellow Time (s) 3.0 5.5 5.5 5.5 3.0 3.0 3.0
All-Red Time (s) 2.0 1.5 1.5 1.5 25 25 25
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 4.0 4.0 7.0 7.0 5.5 5.5 5.5 4.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None  None None None None None None
2009 Engler AM Peak Synchro 7 - Report
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2009 Engler AM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 12/23/2009
A ey ¢ ANt 2 M4

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

Act Effct Green (s) 200 450 200 200 10.0  10.0

Actuated g/C Ratio 030 0.67 030 0.30 015 0.5

v/c Ratio 0.78 017 020 024 0.09 0.39

Control Delay 28.2 4.4 18.5 5.0 25.8 9.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 28.2 4.4 18.5 5.0 25.8 9.1

LOS C A B A C A

Approach Delay 20.3 13.2 11.6

Approach LOS C B B

Queue Length 50th (ft) 152 26 34 0 8 0

Queue Length 95th (ft) 214 41 59 35 27 43

Internal Link Dist (ft) 633 1427 300 273

Turn Bay Length (ft) 300 200

Base Capacity (vph) 1017 3539 2779 1272 1042 983

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 078  0.11 0.08 0.1 002 014

Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 67.5

Natural Cycle: 65

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78

Intersection Signal Delay: 18.0
Intersection Capacity Utilization 59.9%
Analysis Period (min) 15

Splits and Phases:  8: Engler Blvd &

Intersection LOS: B
ICU Level of Service B
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2009 Engler AM Peak

Chaska Creek Corporate Park

HCM Unsignalized Intersection Capacity Analysis 12/23/2009
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations 4 4 'l L

Volume (veh/h) 15 812 214 51 256 19

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 090 09 09 09 090 0.0

Hourly flow rate (vph) 17 902 238 57 284 21

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 1014

pX, platoon unblocked

vC, conflicting volume 294 1173 238

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 294 1173 238

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 22 3.5 3.3

p0 queue free % 99 0 97

cM capacity (veh/h) 1267 209 801

Direction, Lane # EB1 WB1 WB2 SBI1

Volume Total 919 238 57 306

Volume Left 17 0 0 284

Volume Right 0 0 57 21

cSH 1267 1700 1700 221

Volume to Capacity 0.01 014 003 1.38

Queue Length 95th (ft) 1 0 0 431

Control Delay (s) 0.4 0.0 0.0 2408

Lane LOS A F

Approach Delay (s) 0.4 0.0 240.8

Approach LOS F

Intersection Summary

Average Delay 48.7

Intersection Capacity Utilization 76.8% ICU Level of Service D

Analysis Period (min) 15

2009 Engler AM Peak
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2009 Engler PM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 12/23/2009
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 'l LI % Ts if
Volume (vph) 0 344 12 83 388 0 0 0 0 98 0 748
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 200 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 1
Taper Length (ft) 100 100 100 100 100 100 100 100
Satd. Flow (prot) 0 3539 1583 1770 3539 0 0 0 0 1770 1504 1504
FIt Permitted 0.950 0.950
Satd. Flow (perm) 0 3539 1583 1770 3539 0 0 0 0 1770 1504 1504
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 13 432 432
Link Speed (mph) 55 55 30 30
Link Distance (ft) 601 713 523 457
Travel Time (s) 7.5 8.8 11.9 10.4
Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 382 13 92 431 0 0 0 0 109 416 415
Number of Detectors 2 1 1 2 1 2 1
Detector Template Thru  Right Left ~ Thru Left  Thru Right
Leading Detector (ft) 100 20 20 100 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type CIHEx CIHEx CIHEx
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm Prot Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 4 4
Detector Phase 2 2 1 6 4 4 4
Switch Phase
Minimum Initial (s) 200 200 70 200 100 100 10.0
Minimum Split (s) 2710 270 120 270 16.0 16.0 16.0
Total Split (s) 00 600 600 250 850 0.0 0.0 0.0 0.0 450 450 450
Total Split (%) 0.0% 46.2% 46.2% 192% 654% 0.0% 00% 00% 0.0% 346% 346% 34.6%
Yellow Time (s) 55 55 3.0 55 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 2.0 1.5 25 25 25
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 7.0 7.0 5.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None None None
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2009 Engler PM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 12/23/2009
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 205 205 89 33 137 137 137
Actuated g/C Ratio 035 035 015 054 023 023 023
v/c Ratio 031 002 034 023 026 0.61 0.61
Control Delay 16.9 96 283 7.8 21.2 6.4 6.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.9 96 283 7.8 21.2 6.4 6.3
LOS B A C A C A A
Approach Delay 16.7 11.4 8.1
Approach LOS B B A
Queue Length 50th (ft) 52 0 30 35 33 0 0
Queue Length 95th (ft) 106 12 76 74 72 56 56
Internal Link Dist (ft) 521 633 443 377
Turn Bay Length (ft) 200 200
Base Capacity (vph) 3135 1404 623 3539 1214 1167 1167
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 012 001 015 012 009 036 036
Intersection Summary
Area Type: Other
Cycle Length: 130
Actuated Cycle Length: 58.4
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 10.8 Intersection LOS: B
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
Splits and Phases:  5: Engler Blvd & US 212 West Ramp
¥ o - a2 ¢ a4
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2009 Engler PM Peak
Lanes, Volumes, Timings

Chaska Creek Corporate Park

12/23/2009

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL T +4 'l ¥ if
Volume (vph) 438 288 0 0 470 27 13 1 54 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 300 0 0 200 0 0 0 0
Storage Lanes 2 0 0 1 0 1 0 0
Taper Length (ft) 200 100 100 100 100 100 100 100
Satd. Flow (prot) 3433 3539 0 0 3539 1583 0 1779 1583 0 0 0
FIt Permitted 0.950 0.955
Satd. Flow (perm) 3433 3539 0 0 3539 1583 0 1779 1583 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 30 60
Link Speed (mph) 55 55 30 30
Link Distance (ft) 713 1507 380 353
Travel Time (s) 8.8 18.7 8.6 8.0
Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090
Shared Lane Traffic (%)
Lane Group Flow (vph) 487 320 0 0 522 30 0 15 60 0 0 0
Number of Detectors 1 2 2 1 1 2 1
Detector Template Left  Thru Thru  Right Left  Thru Right
Leading Detector (ft) 20 100 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 6 20
Detector 1 Type Cl+Ex CI+Ex Cl+Ex Cl+Ex CIl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type CIHEx CIHEx CIHEx
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Prot Perm  Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 6 8 8
Detector Phase 5 2 6 6 8 8 8
Switch Phase
Minimum Initial (s) 70 200 200 200 100 100 100
Minimum Split (s) 135 270 2710 270 155 155 155
Total Split (s) 250 850 0.0 0.0 600 600 450 450 450 0.0 0.0 0.0
Total Split (%) 19.2% 654% 0.0% 0.0% 462% 46.2% 346% 346% 346% 00% 00% 0.0%
Yellow Time (s) 3.0 5.5 5.5 5.5 3.0 3.0 3.0
All-Red Time (s) 2.0 1.5 1.5 1.5 25 25 25
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 4.0 4.0 7.0 7.0 5.5 5.5 5.5 4.0 4.0 4.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None  None None None None None None
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2009 Engler PM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 12/23/2009
A ey ¢ ANt 2 M4

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

Act Effct Green (s) 151 427 205 205 102  10.2

Actuated g/C Ratio 025 0.72 034 034 017 017

v/c Ratio 056  0.13 043  0.05 0.05 0.19

Control Delay 229 4.2 18.2 7.1 23.9 9.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 229 4.2 18.2 7.1 23.9 9.3

LOS C A B A C A

Approach Delay 15.5 17.6 12.3

Approach LOS B B B

Queue Length 50th (ft) 84 21 83 0 5 0

Queue Length 95th (ft) 125 33 131 16 20 29

Internal Link Dist (ft) 633 1427 300 273

Turn Bay Length (ft) 300 200

Base Capacity (vph) 1183 3539 3066 1376 1210 1096

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 041  0.09 017 0.02 0.01  0.05

Intersection Summary

Area Type: Other

Cycle Length: 130
Actuated Cycle Length: 59.5
Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.56
Intersection Signal Delay: 16.1

Intersection Capacity Utilization 58.4%

Analysis Period (min) 15

Splits and Phases:

8: Engler Blvd &

Intersection LOS: B
ICU Level of Service B
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2009 Engler PM Peak

Chaska Creek Corporate Park

HCM Unsignalized Intersection Capacity Analysis 12/23/2009
A o AN Y

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations 4 4 'l L

Volume (veh/h) 21 259 835 269 109 30

Sign Control Free  Free Stop

Grade 0% 0% 0%

Peak Hour Factor 090 09 09 09 090 0.0

Hourly flow rate (vph) 23 288 928 299 121 33

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 1014

pX, platoon unblocked 0.94 094 094

vC, conflicting volume 1227 1262 928

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1210 1248 893

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 22 3.5 3.3

p0 queue free % 96 30 90

cM capacity (veh/h) 543 173 321

Direction, Lane # EB1 WB1 WB2 SBI1

Volume Total 311 928 299 154

Volume Left 23 0 0 121

Volume Right 0 0 299 33

cSH 543 1700 1700 192

Volume to Capacity 0.04 055 018 0.81

Queue Length 95th (ft) 3 0 0 141

Control Delay (s) 1.5 0.0 0.0 735

Lane LOS A F

Approach Delay (s) 1.5 0.0 735

Approach LOS F

Intersection Summary

Average Delay 7.0

Intersection Capacity Utilization 58.5% ICU Level of Service

Analysis Period (min) 15
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Year 2015 Future Build
(with 25% of Heights of Chaska Trips)



2015 Engler Build AM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4

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

Lane Configurations N M ol T i " h (O of o T -

Volume (vph) 16 853 164 799 225 54 33 1 260 269 9 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 200 400 200 200 200 200 200

Storage Lanes 1 1 2 1 1 1 2 0

Taper Length (ft) 100 100 100 100 100 100 100 100

Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 1770 1863 2787 3433 1671 0

Flt Permitted 0.597 0.950 0.950 0.950

Satd. Flow (perm) 1112 3539 1583 3433 3539 1583 1770 1863 2787 3433 1671 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 176 60 49 22

Link Speed (mph) 45 45 40 30

Link Distance (ft) 1428 1014 930 767

Travel Time (s) 21.6 15.4 15.9 17.4

Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090

Shared Lane Traffic (%)

Lane Group Flow (vph) 18 948 182 888 250 60 37 1 289 299 32 0

Number of Detectors 1 2 1 1 2 1 1 2 1 1 2

Detector Template Left  Thru Right Left  Thru Right Left  Thru Right Left  Thru

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CIl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm Perm Prot Perm Prot pm+ov Prot

Protected Phases 2 1 6 3 8 1 7 4

Permitted Phases 2 2 6 8

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

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Minimum Split (s) 170 M©1O ©1O 1O MO MO MO0 110 10 1.0 110

Total Split (s) 370 370 370 3O 720 720 MO0 1.0 350 170 170 0.0

Total Split (%) 37.0% 37.0% 37.0% 350% 720% 720% 11.0% 11.0% 350% 17.0% 17.0% 0.0%

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

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

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 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 Lead Lead Lag Lag Lead Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode C-Max C-Max C-Max None C-Max C-Max None Min  None Min Min
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2015 Engler Build AM Peak Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4

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

Act Effct Green (s) 337 337 337 310 687 687 103 7.0 420 123 135

Actuated g/C Ratio 034 034 034 031 069 069 010 007 042 012 0.4

v/c Ratio 005 08 028 083 010 005 020 001 024 071 013

Control Delay 234 362 54 368 29 02 429 430 160 518 243

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 234 362 54 368 29 02 429 430 160 518 243

LOS C D A D A A D D B D C

Approach Delay 311 27.9 19.1 49.2

Approach LOS C C B D

Queue Length 50th (ft) 8 288 3 295 13 0 21 1 53 94 6

Queue Length 95th (ft) 24 368 49 369 20 m1 52 6 85 140 35

Internal Link Dist (ft) 1348 934 850 687

Turn Bay Length (ft) 200 200 400 200 200 200 200

Base Capacity (vph) 375 1192 650 1064 2431 1106 182 130 1199 446 298

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 005 08 028 083 010 005 020 001 024 067 0.1

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 96 (96%), Referenced to phase 2:EBTL and 6:WBT, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.83

Intersection Signal Delay: 30.5 Intersection LOS: C
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  4: Engler Blvd & Clover Ridge Dr
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2015 Engler Build AM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 'l LI % Ts if
Volume (vph) 0 1366 26 40 494 0 0 0 0 9 0 587
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 200 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 1
Taper Length (ft) 100 100 100 100 100 100 100 100
Satd. Flow (prot) 0 3539 1583 1770 3539 0 0 0 0 1770 1504 1504
FIt Permitted 0.950 0.950
Satd. Flow (perm) 0 3539 1583 1770 3539 0 0 0 0 1770 1504 1504
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 23 379 379
Link Speed (mph) 45 45 30 30
Link Distance (ft) 1014 713 523 457
Travel Time (s) 15.4 10.8 11.9 10.4
Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 1518 29 44 549 0 0 0 0 10 326 326
Number of Detectors 2 1 1 2 1 2 1
Detector Template Thru  Right Left ~ Thru Left  Thru Right
Leading Detector (ft) 100 20 20 100 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type CIHEx CIHEx CIHEx
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm Prot Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 4 4
Detector Phase 2 2 1 6 4 4 4
Switch Phase
Minimum Initial (s) 200 200 70 200 100 100 10.0
Minimum Split (s) 2710 270 120 270 16.0 16.0 16.0
Total Split (s) 0.0 550 550 190 740 0.0 0.0 0.0 00 260 260 260
Total Split (%) 0.0% 55.0% 55.0% 19.0% 740% 0.0% 00% 00% 0.0% 26.0% 260% 26.0%
Yellow Time (s) 55 55 3.0 55 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 2.0 1.5 25 25 25
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 7.0 7.0 5.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode C-Max C-Max None C-Max None None None
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2015 Engler Build AM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 643 643 112 757 113 113 113
Actuated g/C Ratio 064 064 011 076 011 011 0.1
v/c Ratio 067 003 022 021 005 064 0064
Control Delay 7.0 1.5 526 1.9 38.4 8.3 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 7.0 1.5 526 1.9 38.4 8.3 8.3
LOS A A D A D A A
Approach Delay 6.9 5.6 8.7
Approach LOS A A A
Queue Length 50th (ft) 95 31 6 6 0 0
Queue Length 95th (ft) 235 m1  m61 60 20 44 44
Internal Link Dist (ft) 934 633 443 377
Turn Bay Length (ft) 200 200
Base Capacity (vph) 2275 1026 248 2678 354 604 604
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 067 003 018 021 003 054 054
Intersection Summary
Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.67
Intersection Signal Delay: 7.0 Intersection LOS: A
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15
m  Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  5: Engler Blvd & US 212 West Ramp
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2015 Engler Build AM Peak
Lanes, Volumes, Timings

Chaska Creek Corporate Park

1/25/2010

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL T +4 'l ¥ if
Volume (vph) 965 398 0 0 326 136 207 2 128 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 300 0 0 200 0 0 0 0
Storage Lanes 2 0 0 1 0 1 0 0
Taper Length (ft) 200 100 100 100 100 100 100 100
Satd. Flow (prot) 3433 3539 0 0 3539 1583 0 1775 1583 0 0 0
FIt Permitted 0.950 0.953
Satd. Flow (perm) 3433 3539 0 0 3539 1583 0 1775 1583 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 151 142
Link Speed (mph) 45 45 30 30
Link Distance (ft) 713 1507 380 353
Travel Time (s) 10.8 22.8 8.6 8.0
Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090
Shared Lane Traffic (%)
Lane Group Flow (vph) 1072 442 0 0 362 151 0 232 142 0 0 0
Number of Detectors 1 2 2 1 1 2 1
Detector Template Left  Thru Thru  Right Left  Thru Right
Leading Detector (ft) 20 100 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 6 20
Detector 1 Type Cl+Ex CI+Ex Cl+Ex Cl+Ex CIl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type CIHEx CIHEx CIHEx
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Prot Perm  Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 6 8 8
Detector Phase 5 2 6 6 8 8 8
Switch Phase
Minimum Initial (s) 70 200 200 200 100 100 100
Minimum Split (s) 135 270 2710 270 155 155 155
Total Split (s) 451 727 0.0 00 276 276 2713 213 273 0.0 0.0 0.0
Total Split (%) 451% 727% 00% 00% 276% 27.6% 27.3% 273% 273% 00% 00% 0.0%
Yellow Time (s) 3.0 5.5 5.5 5.5 3.0 3.0 3.0
All-Red Time (s) 2.0 1.5 1.5 1.5 25 25 25
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 4.0 4.0 7.0 7.0 5.5 5.5 5.5 4.0 4.0 4.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None
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2015 Engler Build AM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4

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

Act Effct Green (s) 401 699 248 248 176 176

Actuated g/C Ratio 040 0.70 025 025 018 0.8

v/c Ratio 0.78  0.18 041 030 0.74  0.36

Control Delay 18.6 0.3 34.2 7.4 53.2 8.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 18.6 0.3 34.2 74 53.2 8.5

LOS B A C A D A

Approach Delay 13.2 26.3 36.2

Approach LOS B C D

Queue Length 50th (ft) 375 0 103 0 140 0

Queue Length 95th (ft) 432 0 154 51 214 49

Internal Link Dist (ft) 633 1427 300 273

Turn Bay Length (ft) 300 200

Base Capacity (vph) 1377 2473 876 506 387 456

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 078  0.18 041  0.30 060  0.31

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection

Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 19.6 Intersection LOS: B

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

Splits and Phases:  8: Engler Blvd &

—* 2

7275 |
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2015 Engler Build PM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4

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

Lane Configurations N M I T r N (O of o | T -

Volume (vph) 22 272 37 293 877 282 161 9 810 114 1 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 200 400 200 200 250 250 200

Storage Lanes 1 1 2 1 1 1 2 0

Taper Length (ft) 100 100 100 100 100 100 100 100

Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 1770 1863 2787 3433 1591 0

Flt Permitted 0.209 0.950 0.950 0.950

Satd. Flow (perm) 389 3539 1583 3433 3539 1583 1770 1863 2787 3433 1591 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 41 313 480 36

Link Speed (mph) 45 45 40 30

Link Distance (ft) 1428 1014 949 767

Travel Time (s) 21.6 15.4 16.2 17.4

Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090

Shared Lane Traffic (%)

Lane Group Flow (vph) 24 302 41 326 974 313 179 10 900 127 37 0

Number of Detectors 1 2 1 1 2 1 1 2 1 1 2

Detector Template Left  Thru Right Left  Thru Right Left  Thru Right Left  Thru

Leading Detector (ft) 20 100 20 20 100 20 20 100 20 20 100

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 20 6 20 20 6 20 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CIl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 94 94 94 94

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Turn Type Perm Perm Prot Perm Prot pm+ov Prot

Protected Phases 2 1 6 3 8 1 7 4

Permitted Phases 2 2 6 8

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

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Minimum Split (s) 170 M©1O ©1O 1O MO MO MO0 110 10 1.0 110

Total Split (s) 320 320 320 260 580 580 210 210 260 110 11.0 0.0

Total Split (%) 356% 35.6% 356% 28.9% 644% 644% 233% 233% 289% 122% 122% 0.0%

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

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

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 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 Lead Lead Lag Lead Lead Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Recall Mode C-Max C-Max C-Max None C-Max C-Max None Min  None Min Min
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2015 Engler Build PM Peak Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
R N

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

Act Effct Green (s) 312 312 312 220 572 572 138 70 330 137 7.0

Actuated g/C Ratio 035 03 03 024 064 064 015 008 037 015 0.08

v/c Ratio 018 025 007 039 043 028 066 007 068 024 024

Control Delay 265 224 76 209 3.8 05 475 397 135 337 178

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 265 224 76 209 3.8 05 475 397 135 337 178

LOS C C A C A A D D B C B

Approach Delay 21.0 6.6 19.4 30.1

Approach LOS C A B C

Queue Length 50th (ft) 9 64 0 64 45 0 96 5 107 32 1

Queue Length 95th (ft) 32 101 23  m86 49 m0 159 21 182 56 30

Internal Link Dist (ft) 1348 934 869 687

Turn Bay Length (ft) 200 200 400 200 200 250 250

Base Capacity (vph) 135 1229 576 839 2251 1121 334 352 1326 524 157

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 018 025 007 039 043 028 054 003 068 024 024

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 81 (90%), Referenced to phase 2:EBTL and 6:WBT, Start of Green

Natural Cycle: 50

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 13.7 Intersection LOS: B
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  4: Engler Blvd & Clover Ridge Dr
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2015 Engler Build PM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 'l LI % Ts if
Volume (vph) 0 994 190 87 460 0 0 0 0 110 0 1025
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 200 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 1
Taper Length (ft) 100 100 100 100 100 100 100 100
Satd. Flow (prot) 0 3539 1583 1770 3539 0 0 0 0 1770 1504 1504
FIt Permitted 0.950 0.950
Satd. Flow (perm) 0 3539 1583 1770 3539 0 0 0 0 1770 1504 1504
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 206 306 306
Link Speed (mph) 45 45 30 30
Link Distance (ft) 1014 713 523 457
Travel Time (s) 15.4 10.8 11.9 10.4
Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 1104 211 97 511 0 0 0 0 122 570 569
Number of Detectors 2 1 1 2 1 2 1
Detector Template Thru  Right Left ~ Thru Left  Thru Right
Leading Detector (ft) 100 20 20 100 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 6 20 20 6 20 6 20
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type CIHEx CIHEx CIHEx
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm Prot Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 4 4
Detector Phase 2 2 1 6 4 4 4
Switch Phase
Minimum Initial (s) 200 200 70 200 100 100 10.0
Minimum Split (s) 2710 270 120 270 16.0 16.0 16.0
Total Split (s) 0.0 400 400 140 540 0.0 0.0 0.0 00 3.0 360 360
Total Split (%) 0.0% 444% 444% 156% 600% 0.0% 00% 0.0% 0.0% 40.0% 40.0% 40.0%
Yellow Time (s) 55 55 3.0 55 3.5 3.5 3.5
All-Red Time (s) 1.5 1.5 2.0 1.5 25 25 25
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 7.0 7.0 5.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode C-Max C-Max None C-Max None None None
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2015 Engler Build PM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 40.1 4041 85 512 258 268 258
Actuated g/C Ratio 045 045 009 057 029 029 029
v/c Ratio 070 026 058 025 024 088 088
Control Delay 218 3.7 B37 1.0 242 294 292
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.8 3.7 B37 1.0 242 294 292
LOS C A D A C C C
Approach Delay 18.9 9.4 28.8
Approach LOS B A C
Queue Length 50th (ft) 236 0 29 1 49 146 145
Queue Length 95th (ft) #318 m19  m67 14 91 #3499 #347
Internal Link Dist (ft) 934 633 443 377
Turn Bay Length (ft) 200 200
Base Capacity (vph) 1577 820 177 2014 590 705 705
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 070 026 055 025 0.21 0.81 0.81
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 24 (27%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 21.0 Intersection LOS: C
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  5: Engler Blvd & US 212 West Ramp
¥ o - a2 l ad
145 [ W40s [ s [
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2015 Engler Build PM Peak
Lanes, Volumes, Timings

Chaska Creek Corporate Park

1/25/2010

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL T +4 'l ¥ if
Volume (vph) 972 430 0 0 522 33 38 1 57 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 300 0 0 200 0 0 0 0
Storage Lanes 2 0 0 1 0 1 0 0
Taper Length (ft) 200 100 100 100 100 100 100 100
Satd. Flow (prot) 3433 3539 0 0 3539 1583 0 1775 1583 0 0 0
FIt Permitted 0.950 0.953
Satd. Flow (perm) 3433 3539 0 0 3539 1583 0 1775 1583 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 37 63
Link Speed (mph) 45 45 30 30
Link Distance (ft) 713 1507 380 353
Travel Time (s) 10.8 22.8 8.6 8.0
Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090
Shared Lane Traffic (%)
Lane Group Flow (vph) 1080 478 0 0 580 37 0 43 63 0 0 0
Number of Detectors 1 2 2 1 1 2 1
Detector Template Left  Thru Thru  Right Left  Thru Right
Leading Detector (ft) 20 100 100 20 20 100 20
Trailing Detector (ft) 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 20 6 20
Detector 1 Type Cl+Ex CI+Ex Cl+Ex Cl+Ex CIl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type CIHEx CIHEx CIHEx
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Prot Perm  Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 6 8 8
Detector Phase 5 2 6 6 8 8 8
Switch Phase
Minimum Initial (s) 70 200 200 200 100 100 100
Minimum Split (s) 135 270 2710 270 155 155 155
Total Split (s) 440 745 0.0 00 305 305 155 155 155 0.0 0.0 0.0
Total Split (%) 489% 82.8% 0.0% 00% 339% 33.9% 172% 172% 172% 00% 00% 0.0%
Yellow Time (s) 3.0 5.5 5.5 5.5 3.0 3.0 3.0
All-Red Time (s) 2.0 1.5 1.5 1.5 25 25 25
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 4.0 4.0 7.0 7.0 5.5 5.5 5.5 4.0 4.0 4.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None
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2015 Engler Build PM Peak Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
N R

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

Act Effct Green (s) 39.0 720 266 266 10.0 10.0

Actuated g/C Ratio 043 0.80 030 0.30 0.11 0.11

v/c Ratio 0.73 017 055  0.07 022 027

Control Delay 12.1 1.4 30.3 9.1 39.5 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.1 14 30.3 9.1 395 134

LOS B A C A D B

Approach Delay 8.8 29.1 24.0

Approach LOS A C C

Queue Length 50th (ft) 69 16 153 0 23 0

Queue Length 95th (ft) 82 23 210 23 55 37

Internal Link Dist (ft) 633 1427 300 273

Turn Bay Length (ft) 300 200

Base Capacity (vph) 1488 2831 1046 494 197 232

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 073 017 055 0.07 022 027

Intersection Summary

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection
Natural Cycle: 75

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.73

Intersection Signal Delay: 15.0 Intersection LOS: B
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  8: Engler Blvd &

—
7a45z |
.‘_
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Year 2030 Future
(with 100% Heights of Chaska Trips)



2030 Engler Build AM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4

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

Lane Configurations N M I T " N L of o T -

Volume (vph) 18 974 207 947 257 61 81 1 789 307 9 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 200 500 200 200 200 200 200

Storage Lanes 1 1 1 1 1 1 2 0

Taper Length (ft) 100 100 100 100 100 100 100 100

Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 1770 1863 2787 3433 1662 0

Flt Permitted 0.576 0.950 0.950 0.950

Satd. Flow (perm) 1073 3539 1583 3433 3539 1583 1770 1863 2787 3433 1662 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 166 68 30 26

Link Speed (mph) 45 45 40 30

Link Distance (ft) 1428 1014 528 767

Travel Time (s) 21.6 15.4 9.0 17.4

Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090

Shared Lane Traffic (%)

Lane Group Flow (vph) 20 1082 230 1052 286 68 90 1 877 341 36 0

Turn Type Perm Perm Prot Perm Prot pm+ov Prot

Protected Phases 2 1 6 3 8 1 7 4

Permitted Phases 2 2 6 8

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

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Minimum Split (s) 170 1©1O ©1O 1O MO MO MO 110 10 1.0 110

Total Split (s) 450 450 450 450 900 900 160 110 450 19.0 140 0.0

Total Split (%) 375% 375% 375% 37.5% 750% 750% 13.3% 92% 375% 158% 11.7% 0.0%

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

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

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 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lag Lag Lead Lag Lead Lead Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

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

Act Effct Green (s) 422 422 422 402 864 864 129 7.0 472 146 109

Actuated g/C Ratio 03 03 03 034 072 072 011 006 039 012 0.09

v/c Ratio 005 08 03 091 011 006 047 001 079 082 021

Control Delay 272 456 104 359 2.7 04 586 530 326 677 281

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 272 456 104 359 2.7 04 586 530 326 677 281

LOS C D B D A A E D C E C

Approach Delay 39.3 274 35.0 63.9

Approach LOS D C C E

Queue Length 50th (ft) 10 415 34 292 19 0 65 1 244 134 8

Queue Length 95th (ft) 29  #538 97  #444 24 m3 122 7 335 #200 41

Internal Link Dist (ft) 1348 934 448 687

Turn Bay Length (ft) 200 200 500 200 200 200 200

Base Capacity (vph) 377 1243 664 1173 2548 1159 205 109 1133 429 200

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
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2030 Engler Build AM Peak Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4

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

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 005 087 03 09 011 006 044 001 077 079 0.18

Intersection Summary

Area Type: Other

Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 36.4 Intersection LOS: D
Intersection Capacity Utilization 79.4% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  4: Engler Blvd & Clover Ridge Dr
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2030 Engler Build AM Peak
Lanes, Volumes, Timings

Chaska Creek Corporate Park
1/25/2010

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 'l LI % Ts if
Volume (vph) 0 2042 40 46 618 0 0 0 0 17 0 652
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 200 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 1
Taper Length (ft) 100 100 100 100 100 100 100 100
Satd. Flow (prot) 0 3539 1583 1770 3539 0 0 0 0 1770 1504 1504
FIt Permitted 0.950 0.950
Satd. Flow (perm) 0 3539 1583 1770 3539 0 0 0 0 1770 1504 1504
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 28 333 333
Link Speed (mph) 45 45 30 30
Link Distance (ft) 1014 713 523 457
Travel Time (s) 15.4 10.8 11.9 10.4
Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 2269 44 51 687 0 0 0 0 19 362 362
Turn Type Perm Prot Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 4 4
Detector Phase 2 2 1 6 4 4 4
Switch Phase
Minimum Initial (s) 200 200 7.0 200 100 100 10.0
Minimum Split (s) 210 270 120 270 16.0 16.0 16.0
Total Split (s) 00 8.0 8.0 120 970 0.0 0.0 0.0 00 230 230 230
Total Split (%) 0.0% 70.8% 70.8% 100% 80.8% 0.0% 00% 00% 0.0% 192% 192% 19.2%
Yellow Time (s) 55 55 3.0 55 35 3.5 3.5
All-Red Time (s) 1.5 1.5 2.0 1.5 25 25 25
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 7.0 7.0 5.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode C-Max C-Max None C-Max None None None
Act Effct Green (s) 841  84.1 75 942 128 128 128
Actuated g/C Ratio 070 070 006 0.78 011 011 011
v/c Ratio 091 0.04 046 025 010 079 079
Control Delay 18.6 39 722 2.5 477 207 207
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.6 39 722 2.5 477 207 207
LOS B A E A D C C
Approach Delay 18.3 7.3 214
Approach LOS B A C
Queue Length 50th (ft) 606 1 32 8 14 22 22
Queue Length 95th (ft) #1073 m5 m54 m98 36 131 131
Internal Link Dist (ft) 934 633 443 377
Turn Bay Length (ft) 200 200
Base Capacity (vph) 2480 1118 111 2779 251 499 499
Starvation Cap Reductn 2 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
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2030 Engler Build AM Peak
Lanes, Volumes, Timings

Chaska Creek Corporate Park

1/25/2010

Ay AN

[ B 4

Lane Group EBL EBT EBR WBL WBT WBR NBL SBL SBT SBR
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 092 004 046 025 008 073 073
Intersection Summary

Area Type: Other

Cycle Length: 120
Actuated Cycle Length: 120
Offset: 5 (4%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 16.8 Intersection LOS: B
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  5: Engler Blvd & US 212 West Ramp
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2030 Engler Build AM Peak Chaska Creek Corporate Park

Lanes, Volumes, Timings

1/25/2010

A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL T +4 'l ¥ if

Volume (vph) 1569 479 0 0 330 176 332 2 146 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 300 0 0 200 0 0 0 0
Storage Lanes 2 0 0 1 0 1 0 0
Taper Length (ft) 200 100 100 100 100 100 100 100
Satd. Flow (prot) 3433 3539 0 0 3539 1583 0 1775 1583 0 0 0
FIt Permitted 0.950 0.953

Satd. Flow (perm) 3433 3539 0 0 3539 1583 0 1775 1583 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 196 162

Link Speed (mph) 45 45 30 30

Link Distance (ft) 713 1507 380 353

Travel Time (s) 10.8 22.8 8.6 8.0

Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090
Shared Lane Traffic (%)

Lane Group Flow (vph) 1743 532 0 0 367 196 0 371 162 0 0 0
Turn Type Prot Perm  Perm Perm

Protected Phases 5 2 6 8

Permitted Phases 6 8 8

Detector Phase 5 2 6 6 8 8 8

Switch Phase

Minimum Initial (s) 70 200 200 200 100 100 100

Minimum Split (s) 135 270 2710 270 155 155 155

Total Split (s) 548 888 0.0 00 340 340 312 312 N2 0.0 0.0 0.0
Total Split (%) 45.7% T740% 0.0% 00% 283% 28.3% 26.0% 26.0% 26.0% 00% 00% 0.0%
Yellow Time (s) 3.0 5.5 5.5 5.5 3.0 3.0 3.0

All-Red Time (s) 2.0 1.5 1.5 1.5 25 25 25

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 4.0 4.0 7.0 7.0 5.5 5.5 5.5 4.0 4.0 4.0
Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

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

Act Effct Green (s) 498 818 210 270 257 257

Actuated g/C Ratio 042 0.68 022 022 021 0.21

v/c Ratio 122 022 046  0.39 098 0.35

Control Delay 1271 5.1 424 7.6 87.9 8.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1271 5.1 424 7.6 87.9 8.1

LOS F A D A F A

Approach Delay 98.5 30.3 63.7

Approach LOS F C E

Queue Length 50th (ft) ~846 36 130 0 288 0

Queue Length 95th (ft) m#984  m39 179 60 #485 56

Internal Link Dist (ft) 633 1427 300 273

Turn Bay Length (ft) 300 200

Base Capacity (vph) 1425 2412 796 508 380 466

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0
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2030 Engler Build AM Peak Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4

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

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 122 022 046  0.39 098 035

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection
Natural Cycle: 130
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.22
Intersection Signal Delay: 81.6 Intersection LOS: F
Intersection Capacity Utilization 94.5% ICU Level of Service F
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  8: Engler Blvd &
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2030 Engler Build PM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4

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

Lane Configurations N M . i r N (O of o s T -

Volume (vph) 25 31 89 878 1002 323 217 9 1113 131 1 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 200 500 200 200 200 200 200

Storage Lanes 1 1 1 1 1 1 2 0

Taper Length (ft) 100 100 100 100 100 100 100 100

Satd. Flow (prot) 1770 3539 1583 3433 3539 1583 1770 1863 2787 3433 1591 0

Flt Permitted 0.167 0.950 0.950 0.950

Satd. Flow (perm) 311 3539 1583 3433 3539 1583 1770 1863 2787 3433 1591 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 99 359 396 40

Link Speed (mph) 45 45 40 30

Link Distance (ft) 1428 1014 528 767

Travel Time (s) 21.6 15.4 9.0 17.4

Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090

Shared Lane Traffic (%)

Lane Group Flow (vph) 28 346 99 976 1113 359 241 10 1237 146 41 0

Turn Type Perm Perm Prot Perm Prot pm+ov Prot

Protected Phases 2 1 6 3 8 1 7 4

Permitted Phases 2 2 6 8

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

Switch Phase

Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Minimum Split (s) 170 1©1O ©1O 1O MO MO MO 110 10 1.0 110

Total Split (s) 470 470 470 550 1020 1020 370 260 550 220 110 0.0

Total Split (%) 313% 313% 31.3% 36.7% 680% 68.0% 24.7% 17.3% 36.7% 147% 7.3% 0.0%

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

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

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 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 Lead Lead Lag Lead Lag Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

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

Act Effct Green (s) 505 505 505 51.0 1055 1055 255 208 718 117 7.0

Actuated g/C Ratio 034 034 034 034 070 070 017 014 048 0.08 0.5

v/c Ratio 027 029 017 084 045 029 080 004 080 054 037

Control Delay 482 385 75 419 3.8 07 789 542 178 739 290

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 482 385 75 419 3.8 07 789 542 178 739 290

LOS D D A D A A E D B E C

Approach Delay 32.6 18.5 28.0 64.0

Approach LOS C B C E

Queue Length 50th (ft) 20 131 0 515 115 9 229 9 295 72 1

Queue Length 95th (ft) 57 188 45 md424 m165 mi15 312 27 321 107 43

Internal Link Dist (ft) 1348 934 448 687

Turn Bay Length (ft) 200 200 500 200 200 200 200

Base Capacity (vph) 104 1192 599 1167 2489 1220 389 283 1540 412 112

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
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2030 Engler Build PM Peak
Lanes, Volumes, Timings

Chaska Creek Corporate Park

1/25/2010

Ay AN

Lane Group EBL EBT EBR WBL WBT WBR NBL

[ B 4

NBT

NBR

SBL SBT SBR

Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 027 029 017 084 045 029 062

Intersection Summary

0
0.04

0
0.80

0 0
035 037

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

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

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 24.9 Intersection LOS: C
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  4: Engler Blvd & Clover Ridge Dr
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2030 Engler Build PM Peak

Lanes, Volumes, Timings

Chaska Creek Corporate Park
1/25/2010

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 'l LI % Ts if
Volume (vph) 0 1234 307 100 568 0 0 0 0 148 0 1673
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 200 200 0 0 0 0 0
Storage Lanes 0 1 1 0 0 0 1 1
Taper Length (ft) 100 100 100 100 100 100 100 100
Satd. Flow (prot) 0 3539 1583 1770 3539 0 0 0 0 1770 1504 1504
FIt Permitted 0.950 0.950
Satd. Flow (perm) 0 3539 1583 1770 3539 0 0 0 0 1770 1504 1504
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 161 176 176
Link Speed (mph) 45 45 30 30
Link Distance (ft) 1014 713 523 457
Travel Time (s) 15.4 10.8 11.9 10.4
Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 1371 341 111 631 0 0 0 0 164 930 929
Turn Type Perm Prot Perm Perm
Protected Phases 2 1 6 4
Permitted Phases 2 4 4
Detector Phase 2 2 1 6 4 4 4
Switch Phase
Minimum Initial (s) 200 200 70 200 100 100 10.0
Minimum Split (s) 2710 270 120 270 16.0 16.0 16.0
Total Split (s) 00 620 620 130 750 0.0 0.0 0.0 00 750 750 750
Total Split (%) 00% 41.3% 413% 87% 500% 0.0% 00% 00% 0.0% 50.0% 50.0% 50.0%
Yellow Time (s) 55 55 3.0 55 35 3.5 3.5
All-Red Time (s) 1.5 1.5 2.0 1.5 25 25 25
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 7.0 7.0 5.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode C-Max C-Max None C-Max None None None
Act Effct Green (s) 55.0  55.0 8.0 68.0 69.0 69.0 69.0
Actuated g/C Ratio 037 037 005 045 046 046 046
v/c Ratio 1.06 050 1.18 0.39 020 118 118
Control Delay 817 195 1656  30.2 249 1249 1244
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 817 195 1656  30.2 249 1249 1244
LOS F B F C C F F
Approach Delay 69.3 50.5 116.5
Approach LOS E D F
Queue Length 50th (ft) ~777 104  ~130 345 94  ~1045 ~1043
Queue Length 95th (ft) #920 m165 m#231 411 145 #1323 #1323
Internal Link Dist (ft) 934 633 443 377
Turn Bay Length (ft) 200 200
Base Capacity (vph) 1298 682 94 1604 814 787 787
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
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2030 Engler Build PM Peak

Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
R N
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 106 050 118 039 020 118 118
Intersection Summary
Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 52 (35%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.18
Intersection Signal Delay: 87.5 Intersection LOS: F
Intersection Capacity Utilization 96.6% ICU Level of Service F
Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  5: Engler Blvd & US 212 West Ramp
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2030 Engler Build PM Peak
Lanes, Volumes, Timings

Chaska Creek Corporate Park

1/25/2010

A ey ¢ ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL T +4 'l ¥ if
Volume (vph) 1238 484 0 0 626 52 56 1 65 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 300 0 0 200 0 0 0 0
Storage Lanes 2 0 0 1 0 1 0 0
Taper Length (ft) 200 100 100 100 100 100 100 100
Satd. Flow (prot) 3433 3539 0 0 3539 1583 0 1775 1583 0 0 0
FIt Permitted 0.950 0.953
Satd. Flow (perm) 3433 3539 0 0 3539 1583 0 1775 1583 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 48 72
Link Speed (mph) 45 45 30 30
Link Distance (ft) 713 1507 380 353
Travel Time (s) 10.8 22.8 8.6 8.0
Peak Hour Factor 090 09 09 09 09 09 09 090 050 09 090 090
Shared Lane Traffic (%)
Lane Group Flow (vph) 1376 538 0 0 696 58 0 63 72 0 0 0
Turn Type Prot Perm  Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 6 8 8
Detector Phase 5 2 6 6 8 8 8
Switch Phase
Minimum Initial (s) 70 200 200 200 100 100 100
Minimum Split (s) 135 270 2710 270 155 155 155
Total Split (s) 83.0 1320 0.0 0.0 490 490 180 180 18.0 0.0 0.0 0.0
Total Split (%) 553% 88.0% 0.0% 0.0% 327% 327% 120% 120% 120% 0.0% 0.0% 0.0%
Yellow Time (s) 3.0 5.5 5.5 5.5 3.0 3.0 3.0
All-Red Time (s) 2.0 1.5 1.5 1.5 25 25 25
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 4.0 4.0 7.0 7.0 5.5 5.5 5.5 4.0 4.0 4.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None C-Max C-Max C-Max None None None
Act Effct Green (s) 780 1264 434 434 1.1 1.1
Actuated g/C Ratio 052 0.84 029 0.29 007  0.07
v/c Ratio 0.77  0.18 068 0.2 048  0.39
Control Delay 10.1 1.6 513 140 789 197
Queue Delay 1.9 0.0 0.0 0.0 0.0 0.0
Total Delay 12.0 1.6 513 140 789 197
LOS B A D B E B
Approach Delay 9.1 48.5 47.3
Approach LOS A D D
Queue Length 50th (ft) 127 24 317 7 61 0
Queue Length 95th (ft) m129  m25 396 43 1M1 51
Internal Link Dist (ft) 633 1427 300 273
Turn Bay Length (ft) 300 200
Base Capacity (vph) 1785 2982 1024 492 148 198
Starvation Cap Reductn 252 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
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2030 Engler Build PM Peak Chaska Creek Corporate Park

Lanes, Volumes, Timings 1/25/2010
A ey ¢ ANt 2 M4

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

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 090 0.18 068 012 043 036

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green, Master Intersection
Natural Cycle: 80

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 21.5 Intersection LOS: C
Intersection Capacity Utilization 96.6% ICU Level of Service F
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  8: Engler Blvd &
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