
 
From: Joe McElwain 

Sent: Monday, May 02, 2016 2:28 PM 
To: Noecker, Rebecca (CI-StPaul); Foss, Katie (CI-StPaul); Maki, Taina (CI-StPaul); Dermody, Bill (CI-

StPaul) 
Cc: Thompson, Lucy (CI-StPaul) 

Subject: RE: Victoria Park Apartments (Phase 3) traffic study 

 
Bill, Rebecca: 
  
Please find attached for your record as needed for Wednesday’s City Council hearing: Traffic Impact 

Study for Victoria Park Phase 3. By Spack Consulting. Received this morning. This was requested as part 

of our City Plan Review process by City Traffic  - David Kuebler. Traffic has been an argument from the 

Nova Classical Academy as part of their appeal on Phase 3 moving forward.  
  
Thanks - 
  
  
6. Conclusions and Recommendations 
The traffic impacts of the proposed Victoria Park Apartments, Phase 3, on the 
study intersections were analyzed for the build conditions. All study intersections 
are forecasts to operate acceptably, with traffic operations very similar to that of 
existing conditions. The daily volumes on the study corridors were also forecasts 
to remain similar to today with no significant change in operations. No roadway 
modifications are needed as a result of this proposed development. 
Due to the relatively low amount of traffic expected with this development and an 
afternoon peak that occurs at a different time, this development is not expected 
to significantly impact operations at the adjacent school. 
Exploring incentives for walking, biking, and transit use, the proposed 
development could further reduce the expected low impact of its auto travel. The 
currently available trail and transit facilities suggest alternative forms of travel are 
a viable option. 
  
Joe McElwain  
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Executive Summary  
 
Background:  
The Victoria Park Apartments Phase 3, planned for 51 residential dwelling units, 
is proposed on the southern corner of the Mercer Way/Kay Avenue intersection 
in Saint Paul, Minnesota. This study analyzed traffic impacts associated with the 
build out of this proposed development. 

 
Results:  
The traffic impacts on the study intersections were analyzed for the build 
conditions. The proposed development is expected to generate 339 vehicle trips 
per day and 32 vehicle trips during the p.m. peak hour (21 entering and 11 
exiting). 
 
All study intersections are forecasts to operate acceptably, with traffic operations 
very similar to that of existing conditions. The daily volumes on the study 
corridors were also forecast to remain similar to today with no significant change 
in operations. 
 
Due to the relatively low amount of traffic expected with this development and an 
afternoon peak that occurs at a different time, this development is not expected 
to significantly impact operations at the adjacent school. 
 
Recommendations:  
No roadway modifications are needed as a result of this proposed development. 

 
Exploring incentives for walking, biking, and transit use, the proposed 
development could further reduce the impact of its auto travel. 
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1. Introduction 
The Victoria Park Apartments opened in February 2014. Located off Otto Avenue 
between the major intersections with West 7th Street and Shepard Road, these 
three buildings provide over 300 dwelling units. Phase 3 for the apartment 
complex is now proposed, which would add a fourth building to the site with 51 
dwelling units. The purpose of this study is to determine if the proposed Victoria 
Park Phase 3 development will significantly impact the adjacent transportation 
system and to recommend mitigation measures if necessary. 
 
The objectives of this study are to: 

i. Document how the existing transportation system around the proposed 
site currently functions. This existing analysis is based on the build out 
results of the Victoria Park Phase 2 Traffic Impact Study completed in 
2015 by Spack Consulting. 

ii. Determine how the current transportation system will operate with the 
addition of traffic from the proposed development. 

iii. Recommend appropriate transportation improvements if poor operations 
are identified as being caused by the addition of the proposed 
development. 

 
The following corridors and intersections were identified for study in this report: 

 Otto Avenue 
 West 7th Street/Otto Avenue 
 Shepard Road/Otto Avenue 

 

2. Proposed Development 
The site is located on the southern corner of the Mercer Way/Kay Avenue 
intersection in Saint Paul, Minnesota. The proposed 51 unit apartment building 
site location is adjacent to the existing Nova Classical Academy. Figure 1 in the 
Appendix shows the location of the proposed development. 
 
Vehicular access to the proposed site will be through a garage entrance on 
Mercer Way. 52 vehicle parking stalls are proposed to be provided for the 
building with 46 of them in an underground parking facility and six on street along 
the frontage of the property. A preliminary site plan is shown in Figure 2 in the 
Appendix.  
 
For the purposes of this report, the proposed development is assumed 
constructed later this year with full occupancy in 2018.  
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3. Analysis of Existing Conditions 

a. Transportation Network Characteristics 
Otto Avenue, also known as Saint Paul Municipal State Aid Street (MSAS) 
249, is designated as a Collector roadway. This two-lane road has a posted 
30 mph speed and 35 mph speed limit to the west of and east of the 
intersection with Mercer Way, respectively.  
 
West 7th Street, also known as Ramsey County State Aid Highway (CSAH) 5, 
is designated as an A-Minor Arterial. The corridor provides a three-lane 
section near the site, one through lane in each direction with a center two-way 
left turn lane. The posted speed limit is 35 mph in this area. 
 
Shepard Road is also known as Saint Paul MSAS 194 to the south of and 
MSAS 249 to the north of the Otto Avenue intersection. It is designated as a 
Principal Arterial. The divided roadway provides two through lanes in each 
direction with exclusive turn lanes at intersections. The posted speed limit is 
45 mph around the site. 
 
Mercer Way and Kay Avenue are both local, two lane undivided roads. 
 
The intersections of West 7th Street/Otto Avenue and Shepard Road/Otto 
Avenue are under traffic signal control. The existing traffic control and travel 
lanes are shown in Figure 3 in the Appendix.  
 
West 7th Street near the site is served by Metro Transit Route 54 with stops at 
the intersection with Otto Avenue. The area also has sidewalks around the 
site with a separated off-street path on the east side of Shepard Road. 
 
A CP railroad crosses Otto Avenue just west of the intersection with Stewart 
Avenue. Based on information from the Minnesota Department of 
Transportation (MnDOT), approximately 6 trains per day use this quiet zone 
crossing. 

b. Traffic Volumes 
The traffic volumes used in this study are based on the volumes from the 
Victoria Park Phase 2 Traffic Impact Study completed by Spack Consulting in 
2015. In that study, 13-hour turning movement counts were conducted at the 
study intersections in late March and early April 2015. From those counts, it 
was determined that the p.m. peak hour, from 4:30 to 5:30 p.m., has the 
greatest concentration of vehicle traffic compared to other hours of the day.  
 
The Victoria Park Phase 2 Traffic Impact Study had a build out year of 2016. 
Since this analysis is building off of that previously completed study, the build 
out volumes from the Victoria Park Phase 2 Traffic Impact Study are used as 
the existing volumes in this study. 
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c. Intersection Level of Service 
An intersection capacity analysis was then conducted for 
the existing intersections per the Highway Capacity 
Manual, 2010. Intersections are assigned a “Level of 
Service” letter grade for the peak hour of traffic based on 
the number of lanes, traffic volumes, and traffic control. 
Level of Service A (LOS A) represents light traffic flow 
(free flow conditions) while LOS F represents heavy 
traffic flow (over capacity conditions). LOS D at 
intersections is typically considered acceptable by most 
government agencies. Individual movements are also 
assigned LOS grades. At busy intersections, one or 
more individual movements typically operate at LOS F 
when the overall intersection is operating acceptably at 
LOS D or better. This is particularly true for side-street 
stop control intersections during the peak hours. The 
mainline may operate acceptably while the side-street 
does not have sufficient gaps in mainline traffic for an 
acceptable grade. The pictures on the left represent 
some of the LOS grades (from a signal controlled 
intersection in San Jose, CA). These LOS grades 
represent the overall intersection operation, not 
individual movements.  

 
The existing p.m. peak hour turning movement volumes 

from the Build scenario of the Victoria Park Phase 2 Traffic Impact Study 
were used in these LOS calculations. The LOS calculations were completed 
with the VISTROTM software package, which uses the methodology detailed 
in the Highway Capacity Manual 2010. Signal timing was provided by the City 
for the Victoria Park Phase 2 Traffic Impact Study and replicated here. The 
LOS results for the existing study peak hours, based on the existing traffic 
control and lane configurations, are shown in Table 1. Full results, including 
grades for all individual movements are included in the Appendix. 
 

Table 1 – Existing PM Peak Hour Level of Service (LOS)1 

Intersection Existing2 LOS 

West 7th Street/Otto Avenue B (d) 
Shepard Road/Otto Avenue B (d) 
1The first letter is the Level of Service for the intersection. The second letter (in parentheses)  
   is the Level of Service for the worst operating movement 
2The existing volumes are based off of the Build volumes from the Victoria Park Phase 2   
   Traffic Impact Study 

 
As shown in Table 2, the study intersections operate at an overall acceptable 
LOS B or better. Individual movements are also operating at an acceptable 
LOS D or better. 

LOS F = Unacceptable 

LOS A 

LOS C 

LOS D = Acceptable 
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d. Corridor Daily Volume Analysis 
An analysis of the study corridor was completed using the daily traffic 
information from the MnDOT’s Traffic Mapping Application. Table 2 shows the 
existing volume as well as the estimated capacity for the type of facility, using 
information from the Highway Capacity Manual.  

 
Table 2 – Daily Volume and Capacity 

Roadway Type 
Daily 

Volume1 

 
Capacity2 

Otto Ave –  
   West of Mercer 

2-Lane 
Undivided 

1,900 11,500 – 19,900 

Otto Ave –  
   East of Mercer 

2-Lane 
Undivided 

2,000 11,500- 19,900 

1 Annual Average Daily Traffic (ADT) from MnDOT (2011 Volumes) plus Build volumes 
from Victoria Park Phase 2 Traffic Impact Study 

2 Based on the Highway Capacity Manual 

 
As shown, Otto Avenue is well below the low end of the capacity range for 
this type of facility. 
 

4. Projected Traffic 

a. Site Traffic Forecasting 
To establish the trip generation expected for the proposed site, counts were 
taken at Phase 1 of the Victoria Park apartments. Completed in late March 
2015, the counts covered entering and exiting traffic for the parking lot access 
on Otto Avenue in addition to on-street parking adjacent to the building. The 
trip generation rates based on these counts are: 

 Daily Traffic: 4.82 trips per dwelling unit 
 PM Peak Hour: 0.58 trips per dwelling unit 

 
For comparison purposes, the methods and rates from the Institute of 
Transportation Engineers (ITE) Trip Generation Manual, 9th Edition, were also 
consulted. Based on ITE Land Use Code 220, the trip generation rates are: 

 Daily Traffic: 6.65 trips per dwelling unit 
 PM Peak Hour: 0.62 trips per dwelling unit 

 
Spack Consulting has also collected trip generation data at apartment 
buildings around the Twin Cities between 2014 and 2015. The trip generation 
rates based on those counts, which include the Victoria Park apartments, are: 

 Daily Traffic: 4.19 trips per dwelling unit 
 PM Peak Hour: 0.44 trips per dwelling unit 
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To provide a conservatively high estimate for the purposes of this report, the 
ITE rates were used to determine the following projected traffic for the 51 
proposed apartments at this site: 

 339 vehicle trips per day 
 32 vehicle trips during the p.m. peak hour (21 entering and 11 exiting) 

 
A trip distribution pattern was previously developed for the previous Victoria 
Park Traffic Impact Study based on existing traffic, site access, and access to 
the regional transportation system. Used for this study, the pattern is: 

 20 percent to/from the north on West 7th Street 
 25 percent to/from the south on West 7th Street 
 30 percent to/from the north on Shepard Road 
 25 percent to/from the south on Shepard Road 

 
Traffic generated by the site development was assigned to the area roadways 
per this distribution pattern. To present a conservative analysis, all of the 
traffic going to/from the northeast and southwest on West 7th Street was 
routed through the West 7th Street/Otto Avenue intersection rather than using 
other routes. 

b. Non-Site Traffic Forecasting 
The City of Saint Paul’s Comprehensive Plan includes traffic forecasts for the 
year 2030. Comparing these 2030 volumes to the baseline 2008 volumes 
used for several locations surrounding the site, the annual growth rate was 
approximately 0.8 or 0.9 percent per year. For the purposes of this study, an 
annual growth rate of one percent per year was applied for two years. 

c. Total Traffic 
Traffic forecasts were developed for the Build Scenario by first increasing the 
existing traffic (aka the Build volumes from the Victoria Park Phase 2 Traffic 
Impact Study) by the two percent to account for the non-site traffic. The traffic 
generated by the proposed development was then added to provide the total 
traffic projected following construction of the site. The resultant Build peak 
hour forecasts are shown in the Appendix under the capacity analysis section 
for each scenario. 
 

5. Analysis of Future Conditions 

a. Level of Service Analysis 
The forecasted turning movement volumes for the Build Scenario were used 
to re-analyze the study intersections. As before, the LOS calculations were 
done in accordance with the 2010 Highway Capacity Manual using VISTROTM 
software. Table 3 shows the summary of the results with the complete LOS 
calculations in the Appendix. 
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Table 3 – 2018 PM Peak Hour Level of Service (LOS)1 

Intersection No-Build Build 
West 7th Street/Otto Avenue B (d) B (d) 
Shepard Road/Otto Avenue B (d) B (d) 
1The first letter is the Level of Service for the intersection. The second letter (in 

parentheses) is the Level of Service for the worst operating movement 

 
As shown, the increase of traffic projected by the proposed development will 
not significantly impact the current operations. Delays and vehicle queuing 
remain about the same with the new traffic added. No modifications are 
needed to the study intersections as a part of the Victoria Park Phase 3 
development. 
 
It should also be noted that the projected traffic from the proposed 
development is not expected to significantly impact operations at the adjacent 
school. Besides adding a relatively low amount of traffic to the area, the 
afternoon peak hour operations for the proposed apartment building are 
anticipated to occur later in the day than the peak hour for the adjacent school 
building.  

b. Daily Traffic Volumes 
Similar to the intersection analysis, the study corridors were re-examined 
using the projected daily volumes. Table 4 shows the projected volumes and 
capacity of the study corridors. The existing volumes are provided for 
comparison purposes. 

 
Table 4 – Projected 2018 Daily Volume and Capacity 

Roadway Type 

Daily Volume1   

Existing2 20183 

due to 
Project 

Projected 
Build 

 
Capacity4 

Otto Ave –  
West of Mercer 

2-Lane 
Undivided 

1,900 1,950 150 2,100 
11,500 – 
19,900 

Otto Ave –  
East of Mercer 

2-Lane 
Undivided 

2,000 2,050 200 2,250 
11,500 – 
19,900 

1 Volumes rounded to the nearest 50 
2 Annual Average Daily Traffic (ADT) from MnDOT (2011 Volumes) plus Build volumes 

from Victoria Park Phase 2 Traffic Impact Study 
3 With 2% growth rate 
4 Based on the Highway Capacity Manual 

 
As shown, Otto Avenue is forecast to remain well below the capacity range 
through the 2018 Build scenario. 
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c. Alternate Forms of Transportation 
In order to reduce the amount of vehicle traffic, alternative forms of 
transportation for accessing the site should be encouraged. Having access to 
other modes of travel is often seen as an amenity for residents and a general 
benefit to the site. When provided as part of an overall network of trails and 
public transit, the net effect is a reduction in traffic volumes and better overall 
traffic operations. It should be noted that no reduction in vehicular traffic was 
applied for the analysis of this report. 
 
For this site, sidewalks and the close regional trail adjacent to Shepard Road 
as well as nearby transit options already exist. If any sidewalks/trails are 
impacted by construction, they should be rebuilt following the latest ADA-
compliant guidelines.  
 
Incentives for non-motorized vehicle travel could also be explored by the 
proposed development. Examples include secure spots for bicycle parking, 
employer subsidized transit passes, and housing unit discounts for not using 
parking spaces. Many other types of incentives are available to encourage 
future residents and workers at the proposed site to walk, bike, or use transit. 
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6. Conclusions and Recommendations 
The traffic impacts of the proposed Victoria Park Apartments, Phase 3, on the 
study intersections were analyzed for the build conditions. All study intersections 
are forecasts to operate acceptably, with traffic operations very similar to that of 
existing conditions. The daily volumes on the study corridors were also forecasts 
to remain similar to today with no significant change in operations. No roadway 
modifications are needed as a result of this proposed development. 
 
Due to the relatively low amount of traffic expected with this development and an 
afternoon peak that occurs at a different time, this development is not expected 
to significantly impact operations at the adjacent school. 
 
Exploring incentives for walking, biking, and transit use, the proposed 
development could further reduce the expected low impact of its auto travel. The 
currently available trail and transit facilities suggest alternative forms of travel are 
a viable option. 
 

7. Appendix 

a. Figures 1-3 

b. Capacity Analysis Backup 

 PM Peak Hour – Existing 
 PM Peak Hour – 2018 No-Build  
 PM Peak Hour – 2018 Build 
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Figure 2
Concept Plan
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Figure 3
Existing Roadway Configuration
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesYesNoMinimum Recall

0.03.00.05.55.52.0l2, Clearance Lost Time [s]

0.02.00.02.02.02.0l1, Start-Up Lost Time [s]

0100880Pedestrian Clearance [s]

050770Walk [s]

0.04.00.06.06.02.5Vehicle Extension [s]

0400585819Split [s]

0.01.50.02.02.00.5All red [s]

0.03.50.05.55.53.5Amber [s]

0350505015Maximum Green [s]

010012129Minimum Green [s]

-Lead---LeadLead / Lag

Auxiliary Signal Groups

040261Signal group

PermissivePermissivePermissivePermissivePermissiveProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings

Scenario 1: 1: PM Existing

Victoria Park Phase 3

Traffic Impact Study B7 Victoria Park Phase 3
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56.9054.0429.42358.8570.00106.0495th-Percentile Queue Length [ft]

2.282.161.1814.352.804.2495th-Percentile Queue Length [veh]

31.6130.0216.34233.5438.8958.9150th-Percentile Queue Length [ft]

1.261.200.659.341.562.3650th-Percentile Queue Length [veh]

YesNoNoYesNoYesCritical Lane Group

DDABADLane Group LOS

36.4235.587.8516.674.3140.79d, Delay for Lane Group [s/veh]

0.390.340.110.810.360.72X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.161.540.213.100.344.41d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.150.150.390.390.390.08k, delay calibration

34.2634.047.6413.563.9736.38d1, Uniform Delay [s]

16418383618542325161c, Capacity [veh/h]

142515971425316131611597s, saturation flow rate [veh/h]

0.040.040.070.470.260.07(v / s)_i Volume / Saturation Flow Rate

0.110.110.590.590.740.10g / C, Green / Cycle

10104949618g_i, Effective Green Time [s]

3.003.005.505.505.502.00l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

5.005.007.507.507.504.00L, Total Lost Time per Cycle [s]

RLRCCLLane Group

Lane Group Calculations

Scenario 1: 1: PM Existing

Victoria Park Phase 3

Traffic Impact Study B8 Victoria Park Phase 3
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Movement, Approach, & Intersection Results

7.85 35.58 36.4240.79d_M, Delay for Movement [s/veh] 16.674.31

DA DDMovement LOS BA

36.0116.15d_A, Approach Delay [s/veh] 8.76

DBApproach LOS A

14.45d_I, Intersection Delay [s/veh]

BIntersection LOS

0.591Intersection V/C

----------------Ring 4

----------------Ring 3

--------------6-Ring 2

------------4-21Ring 1

Sequence

Scenario 1: 1: PM Existing

Victoria Park Phase 3

Traffic Impact Study B9 Victoria Park Phase 3
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Lane Configuration and Traffic Control

Scenario 1: 1: PM Existing

Victoria Park Phase 3

Traffic Impact Study B10 Victoria Park Phase 3
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Traffic Volume - Base Volume

Scenario 1: 1: PM Existing

Victoria Park Phase 3

Traffic Impact Study B11 Victoria Park Phase 3
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Intersection Analysis Summary

4/29/2016Report File: C:\...\PM 2018 No-Build.pdf

Scenario 2: PM 2018 No-BuildVistro File: C:\...\Phase 3 Vistro.vistro

Victoria Park Phase 3

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

B14.80.604NEB LeftHCM 2010SignalizedShepard Rd & Otto Ave2

B12.40.571WB LeftHCM 2010SignalizedW 7th St & Otto Ave1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID

Scenario 2: 2: PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B12 Victoria Park Phase 3
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0.571Volume to Capacity (v/c):

BLevel Of Service:

12.4Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: W 7th St & Otto Ave

Intersection Level Of Service Report

YesNoYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundWestboundEastboundApproach

7th St7th StOtto AveOtto AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

1301316Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

600600600600On-Street Parking Maneuver Rate [/h]

YesNoYesNoYesNoYesNoPresence of On-Street Parking

11454506761344013634912Total Analysis Volume [veh/h]

31141217153110316123Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96400.96400.96400.96400.96400.96400.96400.96400.96400.96400.96400.9640Peak Hour Factor

11438486559143913614912Total Hourly Volume [veh/h]

200700400100Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

000000000000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.021.021.021.021.021.021.021.021.021.021.021.02Growth Rate

2.002.002.002.002.002.002.003.002.002.003.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

13429477157944213605912Base Volume Input [veh/h]

7th St7th StOtto AveOtto AveName

volumes

Scenario 2: 2: PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B13 Victoria Park Phase 3
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

YesYesNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

0.04.00.00.04.00.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.00.00.02.00.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0170017002100210Pedestrian Clearance [s]

080080080080Walk [s]

0.04.00.00.04.00.00.04.00.00.04.00.0Vehicle Extension [s]

0700070004000400Split [s]

0.02.00.00.02.00.00.02.00.00.02.00.0All red [s]

0.04.00.00.04.00.00.04.00.00.04.00.0Amber [s]

0400040002800280Maximum Green [s]

0150015001000100Minimum Green [s]

------------Lead / Lag

Auxiliary Signal Groups

020020040040Signal group

PermissPermissPermissPermissPermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

76.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

110Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings

Scenario 2: 2: PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B14 Victoria Park Phase 3
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154.2632.50271.401.75142.4827.7895th-Percentile Queue Length [ft]

6.171.3010.860.075.701.1195th-Percentile Queue Length [veh]

85.7018.05165.810.9779.1615.4350th-Percentile Queue Length [ft]

3.430.726.630.043.170.6250th-Percentile Queue Length [veh]

NoNoYesNoYesNoCritical Lane Group

ABAADDLane Group LOS

6.2115.339.298.4047.5641.81d, Delay for Lane Group [s/veh]

0.430.120.630.010.530.12X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.220.622.820.022.850.38d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.150.15k, delay calibration

4.9914.716.468.3844.7141.43d1, Uniform Delay [s]

10914071076572218204c, Capacity [veh/h]

1452681143283012021116s, saturation flow rate [veh/h]

0.320.070.470.000.100.02(v / s)_i Volume / Saturation Flow Rate

0.750.750.750.750.140.14g / C, Green / Cycle

838383831515g_i, Effective Green Time [s]

4.004.004.004.004.004.00l2, Clearance Lost Time [s]

0.002.000.002.002.002.00l1_p, Permitted Start-Up Lost Time [s]

6.006.006.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCCLane Group

Lane Group Calculations

Scenario 2: 2: PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B15 Victoria Park Phase 3
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Movement, Approach, & Intersection Results

9.29 9.298.40 15.33 6.216.2147.5641.81 41.81d_M, Delay for Movement [s/veh] 47.5641.81 47.56

A AA AB ADDMovement LOS D DD D

9.28 7.10d_A, Approach Delay [s/veh] 47.5641.81

A AApproach LOS D D

12.36d_I, Intersection Delay [s/veh]

BIntersection LOS

0.571Intersection V/C

----------------Ring 4

----------------Ring 3

----------------Ring 2

------------4-2-Ring 1

Sequence

Scenario 2: 2: PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B16 Victoria Park Phase 3
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0.604Volume to Capacity (v/c):

BLevel Of Service:

14.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 2: Shepard Rd & Otto Ave

Intersection Level Of Service Report

NoYesYesCrosswalk

0.000.000.00Grade [%]

35.0045.0045.00Speed [mph]

75.00100.00100.00400.00100.00300.00Pocket Length [ft]

100101No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

SoutheastboundSouthwestboundNortheastboundApproach

Otto AveShepard RdShepard RdName

Intersection Setup

000Bicycle Volume [bicycles/h]

038Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

6663971528850118Total Analysis Volume [veh/h]

16162438221329Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94300.94300.94300.94300.94300.9430Peak Hour Factor

6259911441802111Total Hourly Volume [veh/h]

15022000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

000000Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.021.021.021.021.021.02Growth Rate

2.002.002.003.003.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

75581111413786109Base Volume Input [veh/h]

Otto AveShepard RdShepard RdName

volumes

Scenario 2: 2: PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B17 Victoria Park Phase 3
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesYesNoMinimum Recall

0.03.00.05.55.52.0l2, Clearance Lost Time [s]

0.02.00.02.02.02.0l1, Start-Up Lost Time [s]

0100880Pedestrian Clearance [s]

050770Walk [s]

0.04.00.06.06.02.5Vehicle Extension [s]

0400585819Split [s]

0.01.50.02.02.00.5All red [s]

0.03.50.05.55.53.5Amber [s]

0350505015Maximum Green [s]

010012129Minimum Green [s]

-Lead---LeadLead / Lag

Auxiliary Signal Groups

040261Signal group

PermissivePermissivePermissivePermissivePermissiveProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings

Scenario 2: 2: PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B18 Victoria Park Phase 3
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59.1355.2430.52372.7772.15108.9295th-Percentile Queue Length [ft]

2.372.211.2214.912.894.3695th-Percentile Queue Length [veh]

32.8530.6916.96244.5440.0860.5150th-Percentile Queue Length [ft]

1.311.230.689.781.602.4250th-Percentile Queue Length [veh]

YesNoNoYesNoYesCritical Lane Group

DDABADLane Group LOS

36.7335.787.8817.214.3441.27d, Delay for Lane Group [s/veh]

0.400.340.120.820.370.73X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.271.580.223.400.354.68d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.150.150.390.390.390.08k, delay calibration

34.4534.217.6613.823.9936.58d1, Uniform Delay [s]

16418383718572327161c, Capacity [veh/h]

142515971425316131611597s, saturation flow rate [veh/h]

0.050.040.070.480.270.07(v / s)_i Volume / Saturation Flow Rate

0.110.110.590.590.740.10g / C, Green / Cycle

10104949628g_i, Effective Green Time [s]

3.003.005.505.505.502.00l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

5.005.007.507.507.504.00L, Total Lost Time per Cycle [s]

RLRCCLLane Group

Lane Group Calculations

Scenario 2: 2: PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B19 Victoria Park Phase 3
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Movement, Approach, & Intersection Results

7.88 35.78 36.7341.27d_M, Delay for Movement [s/veh] 17.214.34

DA DDMovement LOS BA

36.2716.66d_A, Approach Delay [s/veh] 8.84

DBApproach LOS A

14.81d_I, Intersection Delay [s/veh]

BIntersection LOS

0.604Intersection V/C

----------------Ring 4

----------------Ring 3

--------------6-Ring 2

------------4-21Ring 1

Sequence

Scenario 2: 2: PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B20 Victoria Park Phase 3
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Lane Configuration and Traffic Control

Scenario 2: 2: PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B21 Victoria Park Phase 3
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Traffic Volume - Future Total Volume

Scenario 2: 2: PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B22 Victoria Park Phase 3
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Intersection Analysis Summary

4/29/2016Report File: C:\...\PM 2018 Build.pdf

Scenario 3: Copy of PM 2018 No-BuildVistro File: C:\...\Phase 3 Vistro.vistro

Victoria Park Phase 3

V/C, Delay, LOS: For two-way stop, these values are taken from the movement with the worst (highest) delay value. for
all other control types, they are taken for the whole intersection.

B15.00.609NEB LeftHCM 2010SignalizedShepard Rd & Otto Ave2

B12.80.581WB LeftHCM 2010SignalizedW 7th St & Otto Ave1

LOSDelay (s/veh)V/CWorst MvmtMethodControl TypeIntersection NameID

Scenario 3: 3: Copy of PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B23 Victoria Park Phase 3
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0.581Volume to Capacity (v/c):

BLevel Of Service:

12.8Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 1: W 7th St & Otto Ave

Intersection Level Of Service Report

YesNoYesYesCrosswalk

0.000.000.000.00Grade [%]

35.0035.0030.0030.00Speed [mph]

100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00100.00Pocket Length [ft]

000000000000No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.0012.00Lane Width [ft]

RightThruLeftRightThruLeftRightThruLeftRightThruLeftTurning Movement

Lane Configuration

SouthwestboundNortheastboundWestboundEastboundApproach

7th St7th StOtto AveOtto AveName

Intersection Setup

0000Bicycle Volume [bicycles/h]

1301316Pedestrian Volume [ped/h]

000000000000Local Bus Stopping Rate [/h]

600600600600On-Street Parking Maneuver Rate [/h]

YesNoYesNoYesNoYesNoPresence of On-Street Parking

11454547361344313664912Total Analysis Volume [veh/h]

31141318153111317123Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.96400.96400.96400.96400.96400.96400.96400.96400.96400.96400.96400.9640Peak Hour Factor

11438527059144113644912Total Hourly Volume [veh/h]

200700400100Right-Turn on Red Volume [veh/h]

000000000000Other Volume [veh/h]

000000000000Existing Site Adjustment Volume [veh/h]

000000000000Pass-by Trips [veh/h]

000000000000Diverted Trips [veh/h]

004500203000Site-Generated Trips [veh/h]

000000000000In-Process Volume [veh/h]

1.021.021.021.021.021.021.021.021.021.021.021.02Growth Rate

2.002.002.002.002.002.002.003.002.002.003.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

13429477157944213605912Base Volume Input [veh/h]

7th St7th StOtto AveOtto AveName

volumes

Scenario 3: 3: Copy of PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B24 Victoria Park Phase 3
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.001.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.00.00.00.00.00.00.0Detector Location [ft]

YesYesNoNoPedestrian Recall

NoNoNoNoMaximum Recall

YesYesNoNoMinimum Recall

0.04.00.00.04.00.00.04.00.00.04.00.0l2, Clearance Lost Time [s]

0.02.00.00.02.00.00.02.00.00.02.00.0l1, Start-Up Lost Time [s]

0170017002100210Pedestrian Clearance [s]

080080080080Walk [s]

0.04.00.00.04.00.00.04.00.00.04.00.0Vehicle Extension [s]

0700070004000400Split [s]

0.02.00.00.02.00.00.02.00.00.02.00.0All red [s]

0.04.00.00.04.00.00.04.00.00.04.00.0Amber [s]

0400040002800280Maximum Green [s]

0150015001000100Minimum Green [s]

------------Lead / Lag

Auxiliary Signal Groups

020020040040Signal group

PermissPermissPermissPermissPermissPermissPermissPermissPermissPermissPermissPermissControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

76.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern CoordinatedCoordination Type

110Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings

Scenario 3: 3: Copy of PM 2018 No-Build

Victoria Park Phase 3

Traffic Impact Study B25 Victoria Park Phase 3
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158.6436.49282.041.78149.9227.6095th-Percentile Queue Length [ft]

6.351.4611.280.076.001.1095th-Percentile Queue Length [veh]

88.1420.27173.900.9983.2915.3350th-Percentile Queue Length [ft]

3.530.816.960.043.330.6150th-Percentile Queue Length [veh]

NoNoYesNoYesNoCritical Lane Group

ABAADDLane Group LOS

6.4116.309.738.6847.4641.37d, Delay for Lane Group [s/veh]

0.430.140.640.010.550.12X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

1.240.712.970.022.960.36d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.500.500.500.500.150.15k, delay calibration

5.1715.586.768.6544.5041.01d1, Uniform Delay [s]

10853971068567223208c, Capacity [veh/h]

1452678143083012001110s, saturation flow rate [veh/h]

0.320.080.480.000.100.02(v / s)_i Volume / Saturation Flow Rate

0.750.750.750.750.140.14g / C, Green / Cycle

828282821616g_i, Effective Green Time [s]

4.004.004.004.004.004.00l2, Clearance Lost Time [s]

0.002.000.002.002.002.00l1_p, Permitted Start-Up Lost Time [s]

6.006.006.006.006.006.00L, Total Lost Time per Cycle [s]

CLCLCCLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

9.73 9.738.68 16.30 6.416.4147.4641.37 41.37d_M, Delay for Movement [s/veh] 47.4641.37 47.46

A AA AB ADDMovement LOS D DD D

9.72 7.44d_A, Approach Delay [s/veh] 47.4641.37

A AApproach LOS D D

12.83d_I, Intersection Delay [s/veh]

BIntersection LOS

0.581Intersection V/C

----------------Ring 4

----------------Ring 3

----------------Ring 2

------------4-2-Ring 1

Sequence
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0.609Volume to Capacity (v/c):

BLevel Of Service:

15.0Delay (sec / veh):

15 minutesAnalysis Period:

HCM 2010Analysis Method:

SignalizedControl Type:

Intersection 2: Shepard Rd & Otto Ave

Intersection Level Of Service Report

NoYesYesCrosswalk

0.000.000.00Grade [%]

35.0045.0045.00Speed [mph]

75.00100.00100.00400.00100.00300.00Pocket Length [ft]

100101No. of Lanes in Pocket

12.0012.0012.0012.0012.0012.00Lane Width [ft]

RightLeftRightThruThruLeftTurning Movement

Lane Configuration

SoutheastboundSouthwestboundNortheastboundApproach

Otto AveShepard RdShepard RdName

Intersection Setup

000Bicycle Volume [bicycles/h]

038Pedestrian Volume [ped/h]

000000Local Bus Stopping Rate [/h]

000000On-Street Parking Maneuver Rate [/h]

NoNoNoNoNoNoPresence of On-Street Parking

69661031528850123Total Analysis Volume [veh/h]

17162638221331Total 15-Minute Volume [veh/h]

1.00001.00001.00001.00001.00001.0000Other Adjustment Factor

0.94300.94300.94300.94300.94300.9430Peak Hour Factor

6562971441802116Total Hourly Volume [veh/h]

15022000Right-Turn on Red Volume [veh/h]

000000Other Volume [veh/h]

000000Existing Site Adjustment Volume [veh/h]

000000Pass-by Trips [veh/h]

000000Diverted Trips [veh/h]

336005Site-Generated Trips [veh/h]

000000In-Process Volume [veh/h]

1.021.021.021.021.021.02Growth Rate

2.002.002.003.003.002.00Heavy Vehicles Percentage [%]

1.00001.00001.00001.00001.00001.0000Base Volume Adjustment Factor

75581111413786109Base Volume Input [veh/h]

Otto AveShepard RdShepard RdName

volumes
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0Pedestrian Clearance [s]

0Pedestrian Walk [s]

0Pedestrian Signal Group

Exclusive Pedestrian Phase

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.00.00.00.00.00.0Detector Length [ft]

0.00.00.00.00.00.0Detector Location [ft]

NoNoNoNoPedestrian Recall

NoNoNoNoMaximum Recall

NoYesYesNoMinimum Recall

0.03.00.05.55.52.0l2, Clearance Lost Time [s]

0.02.00.02.02.02.0l1, Start-Up Lost Time [s]

0100880Pedestrian Clearance [s]

050770Walk [s]

0.04.00.06.06.02.5Vehicle Extension [s]

0400585819Split [s]

0.01.50.02.02.00.5All red [s]

0.03.50.05.55.53.5Amber [s]

0350505015Maximum Green [s]

010012129Minimum Green [s]

-Lead---LeadLead / Lag

Auxiliary Signal Groups

040261Signal group

PermissivePermissivePermissivePermissivePermissiveProtectedControl Type

Phasing & Timing

0.00Lost time [s]

SingleBandPermissive Mode

LeadGreenOffset Reference

0.0Offset [s]

Fully actuatedActuation Type

Time of Day Pattern IsolatedCoordination Type

90Cycle Length [s]

-Signal Coordination Group

YesLocated in CBD

Intersection Settings
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62.1258.1132.76374.7172.63114.9295th-Percentile Queue Length [ft]

2.482.321.3114.992.914.6095th-Percentile Queue Length [veh]

34.5132.2918.20246.0840.3563.8450th-Percentile Queue Length [ft]

1.381.290.739.841.612.5550th-Percentile Queue Length [veh]

YesNoNoYesNoYesCritical Lane Group

DDABADLane Group LOS

36.9735.967.9817.334.3642.02d, Delay for Lane Group [s/veh]

0.420.360.120.820.370.76X, volume / capacity

Lane Group Results

1.001.001.001.001.001.00PF, progression factor

1.001.001.001.001.001.00Rp, platoon ratio

0.000.000.000.000.000.00d3, Initial Queue Delay [s]

2.421.670.243.430.355.29d2, Incremental Delay [s]

1.001.001.001.001.001.00I, Upstream Filtering Factor

0.150.150.390.390.390.08k, delay calibration

34.5534.297.7413.904.0136.72d1, Uniform Delay [s]

16418483618542326162c, Capacity [veh/h]

142515971425316131611597s, saturation flow rate [veh/h]

0.050.040.070.480.270.08(v / s)_i Volume / Saturation Flow Rate

0.110.110.590.590.740.10g / C, Green / Cycle

10104949629g_i, Effective Green Time [s]

3.003.005.505.505.502.00l2, Clearance Lost Time [s]

0.000.000.000.000.000.00l1_p, Permitted Start-Up Lost Time [s]

5.005.007.507.507.504.00L, Total Lost Time per Cycle [s]

RLRCCLLane Group

Lane Group Calculations
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Movement, Approach, & Intersection Results

7.98 35.96 36.9742.02d_M, Delay for Movement [s/veh] 17.334.36

DA DDMovement LOS BA

36.4816.74d_A, Approach Delay [s/veh] 9.12

DBApproach LOS A

15.00d_I, Intersection Delay [s/veh]

BIntersection LOS

0.609Intersection V/C

----------------Ring 4

----------------Ring 3

--------------6-Ring 2

------------4-21Ring 1

Sequence
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Lane Configuration and Traffic Control
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Traffic Volume - Base Volume
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Traffic Volume - Net New Site Trips
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Traffic Volume - Future Total Volume
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