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Summary of 2920 Expo Parkway and Proposed RM1-45 zoning 

 

2920 Expo Parkway is a previous gravel quarry, scarred from mining activity.  Two lots covering 44 acres in 

area, encompass 23 acres of developable land area and 21 acres non-developable land area due to hillside 

restrictions and public utility easements.  

86% of the 44 acre parcel is currently “split” zoned with a mix of three different zones, which do match Growth 

Policy Residential High density guidelines (C1-4, B-2, RM1-35). Height limits for these zones vary from 35’ to 

110’.  14% of the parcel has a split R5.4 low density residential zone which does not meet Growth Policy 

Residential High guidelines.   

Current split zoning errors exacerbate only single-family residential uses to be allowed over the entire North 

parcel, totaling 200 single-family units over 80% of the total developable land area.  This is in conflict with 

Growth Policy Land-Use standards and causes under-utilization of land designated for high density residential 

use.  An over saturation of 300 units over 20% of the developable land area is allowed over the South parcel, 

which can only be obtainable with Commercial zoning and 8 story buildings with a sprawling parking lot.  90% 

of the South lot is zoned C1-4 making this a viable option but is not suitable to the area due to overshadowing. 

The proposed re-zone is a side-step solution to correct a Title 20 split zoning error that would also enable in 

parallel compliance with Growth Policy high density residential Land-Use designations.  Current zoning would 

allow 500 total units. A RM1-45 rezone would realistically increase density from current zoning by about 300 

units to about 800 total units. This is because other zoning regulations (Hillside Density Reduction, Activity 

Area, Landscape Area, Vehicle and Bicycle Parking, Public Utility easements, Yellowstone Pipeline non-

buildable easement) further reduces maximum allowed residential density to about 950 units on this two lot 

development parcel.  Site design work with a mix of 1, 2, and 3 bedroom units reaches a maximum build-out of 

under 800 units.  This equates to medium density at 18 units per acre. This is an unusual circumstance driven by 

21 acres of undevelopable land area. The submitted site design represents less than 800 total units.  To achieve 

more density would require more 1 bedroom units and less parking, but this would be a risky investment to 

imbalance a proper mix of unit types.  Any other density increases would require below ground development or 

additional stories.  Shallow groundwater levels prevent underground possibilities, and an RM1-45 zone would 

restrict additional stories above ground.  

Although unlikely and impractical, 950 total units may be possible, and was therefore referenced in the rezone 

application for total achievable density and traffic impact studies. 950 units equates to medium density 21 units 

per acre.  This is why an abundance of open space and trees with expansive grass areas is possible for this 

unique land-use opportunity. 



ZONING AMENDMENT COMPLIANCE SUMMARY  

WITH GOVERNING AGENCY DOCUMENTED SUPPORT 

 

20.85.040.G:  Zoning Amendment Review Criteria  

In reviewing and making decisions on zoning amendments, the zoning officer, Planning Board 

and City Council must consider the following criteria:  

1.Whether the proposed zoning amendment is consistent with MCA § 76-2-304 (*):  

a. Whether the zoning is made in accordance with a Growth Policy;  

 The Growth Policy specifically designates the property as High Density Residential and 

Regional Commercial and Services.  High Density Residential is also a compatible use for all 

zoning districts that meet Regional Commercial and Service Land-Use.    

             Compliant:  2920 Expo Parkway is the only area that the Growth Policy designates for 

High Density Residential growth in the Grant Creek area.  RM1-45 zoning best meets the high 

density residential guidelines planned for this location.   

b. Whether the zoning is designed to secure safety from fire and other dangers; 

 Compliant:  This property is located adjacent to I-90 and should have no issues with fire 

and other dangers.  See staff report comments and attached letters from City Police, City Fire, 

and MDT.  

Wildfire:  Grant Creek residents voiced concerns if an increase in population at Expo Parkway 

would prevent them from safely evacuating in the event of a wildfire.  We understood these 

concerns and contacted Adriane Beck, director of The Office of Missoula County Emergency 

Management.  Adriane stated that each emergency has its own set of dynamics.  She said that an 

incident commander is assigned during a wildfire event and traffic in Grant Creek would not be 

an issue because law enforcement would block access from I-90 if necessary and Grant Creek 

residents would be able to freely evacuate the drainage with traffic light signal controls replaced 

with law enforcement overrides.  See attached correspondence between Adriane and Woith 

Engineering.  We also reached out to Adam Sebastien, Assistant Fire Marshal for the City of 

Missoula, and he stated the City Fire Department would have no problem fighting fires at the 

Expo location with three points of access available, and he would address any potential concerns 

during the Building Permit review process.  He also stated that traffic control light signals would 

be overridden by law enforcement when necessary for emergency evacuation. See 

correspondence between Adam and Mike Morgan of Hoffmann Morgan Associates. 

c. Whether the zoning is designed to promote public health, public safety, and the general 

welfare 

 Compliant:  RM1-45 zoning will provide affordable, diverse choices for housing for the 

Grant Creek area.  Currently, only single-family ownership is available in the Grant Creek/Expo 

area with home purchase prices being one of the most expensive in Missoula and offers no other 

housing choices are available. 

https://library.municode.com/mt/missoula/codes/code_of_ordinances?nodeId=TIT20ZO_CH20.100TE_20.100.010GETE_PUBLIC_SAFETY


Four Story Buildings:  RM1-45 allows for 4 story buildings. The four story model for this 

development requires elevators by building code. Elevators offer fair accessible housing to all 

ages and physical abilities throughout all four stories.  This is only available on the ground levels 

of buildings without elevators, as seen in RM1-35 zoning districts. The elevator also creates 

opportunity for additional security within each building. A vast majority of multi-family projects 

have stairways located on the exterior causing unsecured access to units.  Four story buildings 

with elevators enable interior protected stairways and corridors with secure controls at limited 

points of entry. 

d. Whether the zoning is designed to facilitate the adequate provision of transportation, 

water, sewerage, schools, parks, and other public requirements 

 Compliant: RM1-45 zoning facilitates the adequate provisions of all of these items. All 

public utilities are in place with no additional infrastructure necessary.   

Transportation:  Traffic at full build-out of the proposed development will be far better with 

MDT improvements at the intersection of Grant Creek Road and I-90 than the current traffic 

conditions under current traffic impact conditions. See Traffic Impact Study by  Abelin Traffic 

Services, comment in the Staff Report by City Engineering, and comment from City Traffic 

Engineering Consultant (Stephen McDaniel) Public Works director Jeremy Keene. 

Water:  Mr. Ault has worked with the city to provide an additional booster pump to ensure that 

fire flows can be met at the hydrant.  He has agreed to cost sharing for a new backup generator 

for the booster pump station which will improve the redundancy and reliability of the entire 

system benefiting the public as a whole. 

Sewerage: There is capacity for the entire development and adjacent properties to be served by 

City Sewer.  

Schools:  See attached comments from Hellgate Schools. Capacity for student enrollment from 

families of this development is available and there is additional room for expansion.  

Storm Water: A storm water management system has been designed to satisfy requirements by 

the Missoula Valley Water Quality District and City-County Health Department.    

Parks:  Grant Creek has minimal parks available to current residents.  RM1-45 zoning will allow 

this unique site to accommodate parks and recreational amenities, as well as enclosed 

recreational buildings including an activity center and gymnasium, for all ages and abilities to 

offset lack of parks currently in Grant Creek.  RM1-35 zoning would not allow for compatible 

growth and expansive open space due to 3 story height restrictions because 30% more building 

footprint is necessary to meet equal density 

R5.4 zoning would not allow high density compact development with amenity related buildings 

like clubhouses and gymnasiums. R5.4 would not support open space, amenities, or recreational 

areas, and would not allow for compact development and best utilization of precious land area. 



e. Whether the zoning considers the reasonable provision of adequate light and air 

             Compliant: RM1-45 zoning provides reasonable provision of adequate light and air. The 

site sits in a recession that was previously caused by a gravel pit. We are requesting RM1-45 to 

allow for 45’ building heights to allow additional landscaping and more air and green scaping as 

opposed to RM-135 zoning, thus reducing overall impervious areas and overall heat island 

effects.  This creates a reduction in overall energy consumption. The 45’ building heights will 

have no negative impact on neighboring properties due to its location in a recession from a 

former gravel pit. Additionally, there is a 60’ wide utility easement on the eastern boundary of 

the property that provides additional buffering from the neighboring Cottonwood Condos. 

Furthermore, there is a slope at the north end of the site that includes an irrigation ditch which is 

not suitable for development and provides an approximate 170-foot horizontal and 45-foot 

vertical buffer from the housing development to the north as well as a 100’ wide overhead power 

easement.  

County Health Department – Air Quality Division had no comment or issues.  RM1-45 allows 

for open landscape space with over 50’ of building separations and setbacks from parking areas, 

expansive areas of grass and deciduous trees for clean air and seasonal shading.  The open 

landscape areas will be similar in scale to the adjacent Rocky Mountain Elk Foundation site. 

Driving lanes will be separated with continuous center landscape boulevards, similar to East Pine 

Street between Pattee and Maddison. RM1-35 cannot support open space under equal density 

due to larger building footprints resulting from 3 story height limits. RM1-35 is best suited for 

small infill lots where solar exposure and views need increased protection from neighboring 

buildings where less than 10’ of separation is common. 

f. Whether the zoning considers the effect on motorized and nonmotorized transportation 

systems  

             Compliant: The zoning request considers the effect on motorized and non-motorized 

transportation systems as follows: 

Motorized Transportation:  A Traffic Impact Study provided by Abelin Traffic Services, 

concludes that added traffic from RM1-45 zoned 2920 Expo Parkway is not an issue for added 

traffic impact or emergency evacuation from upper Grant Creek.  This study was reviewed by the 

City of Missoula’s traffic engineering consultant at WGM Group with comment stating that 

previous concerns have been addressed.  See Abelin’s 8/24/20 response where remaining 

questions and public comment is addressed. The traffic study was performed based on industry 

standards and reviewed by an INDEPENDENT THIRD PARTY engineering firm.  They are in 

agreement on the results of the study.  The information used in the study was based on a 

combination of MDT historical data (no possible bias) and observations made in OCTOBER 

2019 (not during a pandemic or with schools closed).  Additionally, over the last 5 years there 

have been a series of improvements made to the interstate system in the Missoula area.  Part of 

what makes this a desirable location is the proximity to the interstate system.  Residents leaving 

the development and heading downtown can use the most efficient vehicular transportation 

network available in the Missoula Valley.   



Multi-model transportation options:  The location is along a designated Mountain Line transit 

route with services currently not active until additional population builds enough demand (See 

MUDT comment on staff report). Mr. Ault recently petitioned into the MUDT tax district, 

contributing substantial tax dollars for transit services. The closest current transit stop is a 15 

minute walk on city sidewalks at North Reserve and Expressway. Greenbuild standards for 

alternative transit systems will be followed by providing bust stops and kiosks, and an organized 

carpooling social media network managed by on-site property management.  

Non-Motorized Transportation:  The Grant Creek Trail has connectivity to the bike lane on 

North Reserve as shown on the City of Missoula Parks, Open Space and Trails map. The Grant 

Creek Trail also provides bicycle and pedestrian travel North through a natural setting along 

upper Grant Creek. 

g. Whether the zoning considers the promotion of compatible urban growth  

 Compliant:  The land is a former gravel quarry, destroyed by mining.  Development in 

this location will not displace people with low or moderate incomes. RM1-45 zoning promotes 

compatible ‘focus inward’ growth with affordable options for housing in an otherwise unusable 

gravel pit. 

Traditional development models associate high density multi-family development as a buffer 

between commercial uses and single-family residential.  This location provides an ideal 

transition between commercial uses to the South and East and the Prospect single family 

subdivision to the North.  RM1-45 zoning will provide the means necessary to reclaim the site 

and transform it into a high density residential community with open expanses of grass and trees.   

Missoula is quickly growing due to expanding lifestyle choices available.   All Missoula property 

management companies report a ½ percent vacancy rate throughout the city.  Missoula needs 

more rental housing supply to meet growing demand.  The City Office of Housing & Community 

Development projects that 9,000 more housing units are needed by 2035, that there is no rental 

housing available at the Grant Creek district, and this area needs to contribute diverse housing 

options.  (See comment in staff report and attached minutes from Planning Board presentation 

from Eran Pehan with Missoula Office of Housing and Community Development) 

h. Whether the zoning considers the character of the district and its peculiar suitability for 

particular uses 

            Compliant:  The Grant Creek area currently only offers residential condominiums at 

Cottonwood Condos and low-density single family residences in upper Grant Creek, with prices 

at the top of Missoula’s real estate.  The only market sector that is not represented in this area is 

multi-family.  Contributing much needed multi-family housing to the Grant Creek area achieves 

growth policy objectives of diverse and equal opportunities for all ages, cultural affiliations, and 

economic levels. RM1-45 zoning will bring the housing diversity and affordable non-ownership 

housing options that Grant Creek currently lacks.  The location further preserves the living 

environment for existing surrounding neighborhoods because of dense timber growth along 

Grant Creek, providing a natural buffer making the site blocked from view from Grant Creek 

Road and most of Expo Parkway (see attached photos #10, 11).  Total density allowed on the 



parcel with hillside reduction regulations and other development restrictions equals a housing 

density of 21 units per acre, which Title 20 zoning considers medium/high density.   

i. Whether the zoning conserves the value of buildings and encourages the most 

appropriate use of land throughout the jurisdictional area.  

 Compliant:  RM1-45 zoning will first allow a destroyed and desolate site to be 

reclaimed, and then to contribute value and appropriate use of land.  Currently, there is no value 

to conserve at the floor of the site.  Open natural hillsides on the site will be conserved. This 

reclamation and contribution of much needed multi-family residential to a Grant Creek district 

that currently provides no multi-family use, is inarguably the most appropriate use of the land in 

the Grant Creek jurisdictional area.  It is surrounded primarily by 50’ tall commercial buildings 

along Expo Parkway and faces the I-90 Interstate Freeway.  This site is neither appropriate for 

commercial development or single family residential subdivision.  These uses are provided in the 

most appropriate areas already established.  This site is the only land-use designated for high 

density residential in the Grant Creek Area, and zoning must support this use to allow for smart 

transitional growth that can meet Growth Policy objectives. 

2.Whether the proposed zoning amendment corrects an error or inconsistency in the 

zoning ordinance or meets the challenge of a changing condition 

 Compliant:  Current zoning places four different zoning districts over the parcel, and 

causes an undue hardship that prevents development from being able to follow the Growth 

Policy guidelines for high density residential.  A small 14%  portion of land at the North vicinity 

is zoned R5.4 (low density single family), while the remaining parcel includes three different 

high density residential and commercial zones.  But Title 20 zoning regulations force the R5.4 to 

control over 80% of the site. This is a circumstantial error in zoning that does not allow for 

Growth Policy designated land-use, compatible urban growth, or zoning compliance intent.  This 

error needs corrected by placing one zone across the entire parcel that supports high density 

residential per Growth Policy guidelines.  The best zone for this is RM1-45 because it allows 

four stories in height, which maximizes potential for open space while assuring unobstructed 

viewsheds to and from adjacent properties. The proposed zoning does not request special 

exception or increased land-use intensity.   

All Missoula property management companies are reporting a ½% vacancy rate.  Despite 2019 

reports of a 5% vacancy rate, which was still not enough inventory to offer competitive 

affordable rental rates, the current environment makes this statistic no longer true.   

3.Whether the proposed zoning amendment is in the best interests of the city as a whole.  

 Compliant:  RM1-45 zoning is in the best interest of the city as a whole because Grant 

Creek is not yet offering any multi-family residential and puts the burden on other jurisdictional 

districts to make up for it.  Diversity and mixed-use is the foundation for sustainable, equal 

opportunity, economic growth.  RM1-45 zoning best follows Growth Policy intent. RM1-45 

projects no adverse effects or impacts and it utilizes all infrastructure in place that is planned for 

this type of development. Zoning in this location is suitable for this area, does not cause hardship 

on surrounding properties or land-uses, and enhances mixed compatible growth.  

https://library.municode.com/mt/missoula/codes/code_of_ordinances?nodeId=TIT20ZO_CH20.100TE_20.100.010GETE_BUILDING


While this project is not financed through subsidized “assisted affordable housing” programs, 

there is an immediate need for all housing types in Missoula.  With 9,000 additional housing 

units needed by 2035, 900 new units in this development could offer 10% of that total need 

utilizing appropriate RM1-45 zoning.  To serve 900 units with single family residences or 

townhomes would require 180 acres of otherwise available open space or land better utilized for 

agricultural or recreational use.  Missoula as a valley has very limited developable land area 

which makes compact smart growth even more critical. 

************* End of Report ************** 

 

 

* Montana Code Annotated 2019 

76-2-304. Criteria and guidelines for zoning regulations.  

(1) Zoning regulations must be:  

    (a) made in accordance with a growth policy; and  

    (b) designed to:  

        (i) secure safety from fire and other dangers;  

        (ii) promote public health, public safety, and the general welfare; and  

        (iii) facilitate the adequate provision of transportation, water, sewerage, schools, parks, and 

other public requirements.  

(2) In the adoption of zoning regulations, the municipal governing body shall consider:  

   (a) reasonable provision of adequate light and air;  

   (b) the effect on motorized and nonmotorized transportation systems;  

   (c) promotion of compatible urban growth;  

   (d) the character of the district and its peculiar suitability for particular uses; and  

   (e) conserving the value of buildings and encouraging the most appropriate use of land 

throughout the jurisdictional area.  

 



From: Adriane Beck <abeck@missoulacounty.us>  
Sent: Thursday, August 20, 2020 1:14 PM 
To: Kody Swartz <kody@woitheng.com> 
Cc: Spencer Woith <spencer@woitheng.com> 
Subject: RE: Grant Creek Village - Emergency Preparedness  
 
Thanks Kody, 
Your summary is accurate of our conversation and is consistent with our County Emergency Operations 
Plan.   
 
Adriane Beck 
Director, DES Coordinator 
Office of Emergency Management 
Office 406-258-3632 

Cell 406-830-0974 
abeck@missoulacounty.us  

 
From: Kody Swartz <kody@woitheng.com>  
Sent: Thursday, August 20, 2020 12:51 PM 
To: Adriane Beck <abeck@missoulacounty.us> 
Cc: Spencer Woith <spencer@woitheng.com> 
Subject: Grant Creek Village - Emergency Preparedness  
 
Adriane,  
 
Thank you again for your time to discuss the Grant Creek Village rezoning today. As we discussed on the 
phone, we are working through the rezoning in the process for Grant Creek Village and a major 
component of the opposition is traffic concerns and public safety if we were to experience a wildfire in 
the area. I am definitely sensitive to the issue as I was a residence of Lolo Creek Trails during both the 
Lolo Creek Fire of 2013 and the Lolo Peak Fire of 2017 and was put on a evacuation notice twice.  
 
To summarize our phone conversation:  
 

1. The Office of Emergency Management does not have specific plans in place for neighborhoods 
regarding evacuation plans. This is due to the fact that emergencies tend to be dynamic and 
there is never a one size fits all approach to an emergency response team. The plan would be 
developed by the incident commander to fit the situation.  

2. We discussed that it would be likely that a number of different things could happen depending 
on the timing and severity of emergency and that law enforcement would be involved to help 
implement the plan of the incident commander. (e.g. the interchange could be closed by law 
enforcement to make sure that traffic is not preventing people from evacuating the drainage if it 
was at a busy time of day.)  

3. We discussed that many drainages in Missoula are subject to the one way in and one way out 
problem that Grant Creek faces due to the geography of the valley.  

 
Could you please let me know if I understood our conversation correctly and could you provide any 
further clarifications for us on this topic?  
 
Thanks again for your time today,  

mailto:abeck@missoulacounty.us
mailto:kody@woitheng.com
mailto:spencer@woitheng.com
mailto:abeck@missoulacounty.us
mailto:kody@woitheng.com
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Kody Swartz, PE, LSI  
Missoula Operations Manager  

 

3860 O’Leary Street, Suite A  
Missoula, MT 59808  
Office: (406) 203-0869  
Cell: (406) 868-5478  

 



Re: 2920 Expo Parkway 
 
Adam Sebastian <SebastianA@ci.missoula.mt.us> 
To  mikemorgan@hm-assoc.com 
 
Mike, 
This synopsis appears accurate with no need for further clarification. Thank you for contacting our office 
and ensuring that there are no outstanding fire concerns pertains to this rezone. 
Adam 
 
Get Outlook for iOS 
  

 
From: mikemorgan@hm-assoc.com 
Sent: Thursday, August 20, 2020 16:13 
To: Adam Sebastian 
Cc: ken_aultco@hotmail.com; Kody Swartz; bob@abelintraffic.com; spencer@woitheng.com; Dave 
DeGrandpre 
Subject: 2920 Expo Parkway  
  
Adam, 
Thank you for your time today. As we discussed on the phone, the reason for my call was in regards to 
our application for rezone at 2920 Expo Parkway, and to ask if you have any further comment or issues 
to address regarding your Agency Comments for the Missoula Fire Department and the Development 
Services staff report.  I first made it clear that our conversation was in no way intended to be biased or 
coercive. 
  
To summarize our conversation: 

1. You explained in further detail, your comment stating “Construction and design provisions of 
the IFC which apply to this rezoning request include, but are not limited to, fire apparatus access 
roads, water supply for fire protection, and multiple-family residential developments having 
more than 200 dwelling units.  The IFC provisions will be addressed during fire review of 
submitted plans and do not appear to affect this request.” 

2. You clarified that fire apparatus roads include all roads from a fire stations to a specific 
location.  You said that there are no issues with fire access to 2920 Expo Parkway Road.  You 
stated that when a project has over 200 dwelling units, at least two points of access are 
required.  You pointed out that this project has 3 points of access, therefore no issue of concern. 

3. You commented how you and I met during building permit application for the first phase of this 
project, and that we reviewed the full development in it’s entirety, and that all emergency 
vehicle routes were in compliance, therefore no issue, and that you would re-review for 
compliance during each building permit application to insure compliance remains in place. 

4. You clarified that water supply is adequately provided, therefore no issue. 

5. I then asked you if you had any input about emergency evacuation strategies if for example, 
residents in Grant Creek needed to evacuate the area due to a wildfire.    You commented that 
there is a city/county Emergency Evacuation Plan established throughout the city.  If such an 
event were to occur, law enforcement and other emergency services would arrive and traffic 

https://aka.ms/o0ukef
mailto:mikemorgan@hm-assoc.com
mailto:ken_aultco@hotmail.com
mailto:bob@abelintraffic.com
mailto:spencer@woitheng.com


control would be controlled by personel rather than traffic signals.  You recommended I speak 
with Adriane Beck with Missoula County – Emergency Management for more information. 

  
Would you please let me know if I understood our conversation correctly and provide comment if you 
see any further clarifications needed? 
  
Thank you again 
Mike Morgan 
  

HOFFMANN MORGAN & ASSOCIATES, ARCHITECTURE & PLANNING 
265 West Front Street, Missoula, MT 59802 
P: 406.728.8847 
mike@hm-assoc.com 
www.hm-assoc.com 
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http://www.hm-assoc.com/


From: Stephen McDaniel
To: Jeremy Keene; Dave DeGrandpre; Kevin Slovarp
Cc: Aaron Wilson
Subject: RE: Grant Creek
Date: Thursday, August 13, 2020 3:20:16 PM
Attachments: ExpoParkTISupdate7-29-20-Review.pdf

All,
 
Attached are my comments. The updated TIS is not bullet proof, but after enough digging through
the appendices, many of my concerns have been addressed. Grant Creek is built with a two-way left-
turn lane (TWLTL) that will allow left-turning vehicles onto both Expo Parkway and Stonebridge
Road while not affecting the operations of the northbound through movements. Most of the egress
traffic out of the site will be making a right turn and head south into town, which allows for the
existing geometrics to operate decently well, even in the full build conditions. Most of the queueing
and poor intersection operations that plague the neighborhood today will be mitigated by the MDT
improvements going in this fall/spring. The maximum observed queue in the full-build out is not
anticipated to block any upstream intersections, or spill onto the freeway.
 
The main unknown at this point is the seasonal fluctuations associated with Snowbowl traffic.
However, Snowbowl traffic should be peaking on weekends and not coincide with the weekday
peak-hours of Grant Creek Road. This may be worth some internal discussion, and/or having the
Abelin Traffic Services (ATS) reach out to Snowbowl for historic traffic data. Thoughts?
 
There are still a couple items that need addressed and/or were not addressed with the revised TIS that
I would like clarified.
 

1.     The TIS considers possible full build-out conditions, but provides a density below what was
asked for in the rezoning. How will the City handle permitting/review of the site if/when the
proposed conditions change in the future?

2.    The intersection of Expo Parkway and Grant Creek Road (as analyzed) may include a
dedicated left turn lane in an addition to the TWLTL. It should match the lane geometrics of
the southbound direction with a TWLTL, however these are coded differently for some
reason. Please have the ATS confirm the geometrics are coded correctly and consistently for
both the Expo Parkway and Stonebridge intersections. This was not addressed
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Grant Creek Village  
Traffic Impact Study UPDATE 


Missoula, Montana 
 
A. EXECUTIVE SUMMARY 
 
The Grant Creek Village development is a 44-acre residential project located north of Interstate-
90 and west of Grant Creek Road in Missoula, Montana.  The development would be constructed 
in several phases over the next 5-10 years.  Phases 1A and 1B would develop 297 units by the end 
of 2021 and would produce 1,458 new vehicle trips per day.  At full buildout the development 
would include approximately 950 multi-family residential units.  The Grant Creek Village would 
access Grant Creek Road and North Reserve Street using Expo Parkway and Stonebridge Road.  
As proposed, the Grant Creek Village would not create any new roadway capacity problems in 
this area.  Southbound through-lane improvements are planned for installation by MDT in the fall 
of 2020 and will increase intersection capacity and prevent excessive vehicle queuing on the north 
leg of the intersection.  Overall, the Grant Creek Village will account for a 13% and 27% percent 
increase in traffic volumes on Grant Creek Road with Phases 1A and 1B and up to an 87% increase 
cumulatively at full build.  The developers should work with the City of Missoula to implement 
multi-modal improvements in the area to encourage pedestrian and bicycle access to the site. 
 
B. PROJECT DESCRIPTION 
 
This document reports the study of the possible effects on the surrounding road system from a 
proposed residential apartment complex located west of Grant Creek Road within the City of 
Missoula.  The document provides information regarding possible traffic impacts in the area and 
identifies traffic mitigation efforts that the development may require.  The development could 
ultimately include up to 950 residential apartment units constructed in phases over the next 5-10 
years.  This report focuses on Phases 1A and Phases 1B which would be completed by 2021 and 
also provides analysis of the possible full build-out conditions at the site. 
 
C. EXISTING CONDITIONS 
 
The proposed development property currently consists of a 44-acre gravel and rock quarry located 
north of Expo Parkway at the north end of Reserve Street (Grant Creek Road).  The surrounding 
area is comprised of a mix of residential and commercial areas north of Interstate-90.  See Figure 
1 for a location map of the proposed development.  
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Figure 1- Proposed Development Site 


 
 
Adjacent Roadways 
 


North Reserve Street (Grant Creek Road) is a north/south principal arterial route that 
extends through the western side of Missoula.  South of the Interstate-90 interchange the 
roadway has a five lane urban cross-section and a speed limit of 45 MPH.  Both interchange 
ramps with I-90 are currently signalized.  North of the interchange the road narrows to a 
three-lane cross-section and becomes Grant Creek Road.  The road has a paved width of 
58-feet south of Expo Parkway and narrows to 50 feet at Stonebridge Road. The posted 
speed limit on Grant Creek Road is 45 MPH.  The Grant Creek Trail is located along the 
western side of the road.  The route is characterized by commercial properties adjacent to 
the roadway which transition to residential land uses north of Expo Parkway.  Traffic data 
available from MDT indicates that the road currently carries over 20,000 VPD south of the 
I-90 interchange and 1,900 VPD north of Expo Parkway.   
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Expo Parkway is a two-lane east/west local roadway which extends west from Grant 
Creek Road and provides access to the commercial and residential properties in this area 
including hotels, restaurants, and the Cottonwoods Apartments.  Expo Parkway has a paved 
width of 42 feet with on-street parking and sidewalks.  Traffic data collected by ATS 
indicates that the roadway currently carries 1,400 VPD. 
 
Stonebridge Road is a two-lane east/west local route which extends west from Grant 
Creek Road 600 feet north of Expo Parkway. The road has a paved width of 40 feet with 
on-street parking and sidewalks along the north side of the road.  The road provides access 
to The Cottonwoods Apartments and the Rocky Mountain Elk Foundation.  Traffic data 
collected by ATS indicates that the Stonebridge Road currently carries 800 VPD.  


 
Traffic Data 
 
In October 2019 Abelin Traffic Services (ATS) collected traffic data at area intersections to 
evaluate current operation characteristics. These counts included peak-hour turning movement 
counts at the intersections of Grant Creek Road with Expo Parkways and Stonebridge Road. 
Peak-hour traffic data for the I-90 interchange ramps was obtained from traffic counts 
conducted in April 2018 by MDT.  ATS also performed 24-hour hose counts on Expo Parkway 
and Stonebridge Road.  The raw traffic data is included in Appendix A of this report.   
 
The raw data collected for this project may be adjusted for seasonal variations using data 
collected from MDT’s automatic count stations located on Orange Street Bridge in Missoula 
(Site #A-037) and on Van Buren Street north of I-90 (Site #A-067).  This data indicates traffic 
counts collected in October are 102% to 104% of the AADT (Average Annual Daily Traffic) 
volume in this area and traffic data from April is 104% to 106% of the AADT.  In this case the 
raw data could be factored down by 2% to 6% to match the AADT values for this area.  
However, these factors were not applied to the raw traffic data to provide a slightly more 
conservative result from the traffic analysis. 
 
Historic Traffic Data 
 
Abelin Traffic Services obtained historic traffic data for the surrounding road network from 
the Montana DOT.  This data is presented in Table 1.  The traffic data history shows that in 
general traffic volumes on this section of North Reserve Street and the I-90 interchange have 
not increased significantly in the last ten years.  There was a significant reported traffic volume 
increase along Grant Creek Road from 2018 to 2019 but it is unclear why this increase occurred 
as no other roadways which lead into this area reported similar traffic volume increases.  The 
reported 2019 traffic data on Grant Creek Road is similar in magnitude to the reported volumes 
from 2010 to 2015.  It is likely the lower traffic volumes reported on Grant Creek Road from 
2016-2018 were an anomaly that may have resulted from the exact placement of the MDT 
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traffic counters.  If the traffic data anomalies on Grant Creek Road are discounted, then the 
overall traffic volume growth rate for the roads entering this area is near zero.  Therefore, no 
background traffic volume growth rates were used for the short-term traffic projections for this 
analysis. 


 
Table 1 – Historic Traffic Data   


Location 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 
Grant Creek Rd 0.5 
Mi. N of I-90 Intch. 
#32-3A-137 


1,470 1,250 1,240 1,170 1,190 1,220 1,240 1,230 1,248 1,931 


Grant Creek Rd N 
of I-90 Intch. 
#32-3A-136  


5,600 5,580 5,530 5,020 5,110 5,240 2,762 2,740 2,781 5,909 


Reserve S of I-90 
Intch. 
#32-3A-006 


22,360 20,600 19,820 20,990 19,590 20,330 21,146 20,808 20,532 20,429 


I-90 WB Off-ramp 
at Reserve 
#32-3-074 


-- -- -- 4,720 5,150 5,150 5,538 5,449 5,525 5,497 


I-90 WB On-ramp 
at Reserve 
#32-3-075 


-- -- -- -- -- -- 4,677 4,602 5,141 5,115 


I-90 EB Off-ramp 
at Reserve 
#32-3-072 


-- -- -- -- -- -- 3,721 3,661 3,618 3,600 


I-90 EB On-ramp at 
Reserve 
#32-3-073 


-- -- -- -- -- -- 5,721 5,629 5,708 5,679 


 
Planned Roadway Improvements 
 
The Montana Department of Transportation plans to begin construction on roadway 
improvements at the intersection of Grant Creek Road and the Interstate 90 interchange in the 
fall of 2020.  This project will include roadway widening on Grant Creek Road to the north of 
the interchange and the development of additional southbound lanes including a new 
southbound through lane and a dedicated southbound right-turn lane.  The improvements will 
also include updates to the traffic signal controllers.  This project is scheduled to be completed 
in the spring of 2021.  For the purposes of this report, it is assumed that these roadway 
improvements will be in place prior to any development at the Grant Creek Village. 
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Level of Service 
 
Using the data collected for this project, ATS conducted a Level of Service (LOS) analysis at 
the study intersections.  This evaluation was conducted in accordance with the procedures 
outlined in the Transportation Research Board’s Highway Capacity Manual (HCM) - Special 
Report 209 and the Synchro 10 traffic simulation software.  The base file used for the Synchro 
10 model was produced by MDT in 2018 for the entire Reserve Street Corridor from Interstate 
90 to Brooks Street.  ATS modified this model to include the study intersections on Grant 
Creek Road.  Intersections are graded from A to F representing the average delay that a vehicle 
entering an intersection can expect. Typically, a LOS of C or better is considered acceptable 
for peak-hour conditions.   


 
Table 2 – Existing Level of Service Summary 


 
Grant Creek Road (Reserve 
Street) Intersection 


AM Peak Hour PM Peak Hour 
Delay 
(Sec.) LOS 


Delay 
(Sec.) LOS 


Stonebridge Road* 10.4 B 9.7 A 
Expo Parkway* 10.5/13.3 B/B 10.6/14.3 B/B 
I-90 Westbound Ramps** 34.6 C 25.1 C 
I-90 Eastbound Ramps 11.7 B 16.6 B 


*Eastbound/Westbound LOS & Delay. 
**With planned MDT intersection improvements. 


 
Table 2 shows the existing 2019 LOS at the study intersections.  The analysis shows that with 
the planned MDT improvements at the Grant Creek Road and I-90 interchange, all 
intersections in this area will function at LOS C or better under existing traffic volume 
conditions.  The LOS calculations are included in Appendix C.   
 
Area Crash Data 
 
ATS obtained crash data from the MDT vehicle crash database for the section of Grant Creek 
Road from the I-90 interchange to Stonebridge Road.  The data included all reported crashes 
which occur on this segment of road over the past ten years.  The MDT database indicates that 
28 vehicle crashes occurred along this section. Most of these crashes were rear-end (6) and 
sideswipe collisions (7).  A total of 24 of the crashes were multi-vehicle collisions and most 
occurred on dry roadways and in daylight conditions.  Seven injury collisions were reported.  
These types and numbers of crashes are typical for urban roadway segments.  No specific crash 
trends or crash locations were identified.  
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D. PROPOSED DEVELOPMENT 
 
The development to be constructed on this site includes 44 acres of land located north of Expo 
Parkway which would be developed into a residential apartment complex.  The total developable 
area of the property is 28.5 acres.  Access to the Grant Creek Apartments would be provided 
through new connections onto Expo Parkway and Stonebridge Road.  The project would be 
constructed in several phases over the next 5-10 years.  Phase 1A would include 140 apartment 
units, a clubhouse, and a gym for residents to be constructed in 2020.  Phase 1B would include 
156 units and would be constructed in 2021.  The remaining potential 654 units would be 
constructed over the next 5-10 years depending on market demand.  At full buildout the property 
could include up to 950 residential dwelling units.  Apartment buildings would have up to four 
floors, being classified as mid-rise apartments.  The full future build-out plans of the property have 
not yet been finalized.  The Grant Creek Village development plan is shown in Figure 2.  
 
E.  TRIP GENERATION AND ASSIGNMENT 
 
ATS performed a trip generation analysis to determine the anticipated future traffic volumes from 
the proposed development phases using the trip generation rates contained in Trip Generation 
(Institute of Transportation Engineers, Tenth Edition).  These rates are the national standard and 
are based on the most current information available to planners.  A vehicle “trip” is defined as any 
trip that either begins or ends at the development site.  ATS determined that the critical traffic 
impacts on the intersections and roadways would occur during the weekday morning and evening 
peak hours.  According to the ITE trip generation rates, Phase 1A of the development would 
produce 762 daily trips and Phase 1B would produce 849 daily trips.  At full build-out, the 
maximum potential development could produce 341 AM peak hour trips, 419 PM peak hour trips, 
and 5,168 daily trips.  See Table 3 for detailed trip generation information.  
 


Table 3 - Trip Generation Rates 
 
 
Land Use 
ITE #221 


Dwelling 
Units 


 
AM Peak 
Hour Trip 
Ends per 


Unit 


 
Total AM 


Peak 
Hour Trip 


Ends 


 
PM Peak 
Hour Trip 
Ends per 


Unit 


 
Total PM 


Peak 
Hour Trip 


Ends 


 
Weekday 
Trip Ends 
per Unit 


 
Total 


Weekday 
Trip Ends 


Phase 1A 
Apartments 140 0.36 


50 
13in/37out 0.44 


62 
38in/24out 5.44 762 


Phase 1B 
Apartments 156 0.36 


56 
15in/41out 0.44 


69 
42in/27out 5.44 849 


Future Phase 
Apartments 654 0.36 


235 
61in/174out 0.44 


288 
176in/112out 5.44 3,558 


TOTAL 950  
341 


89in/252out  
419 


256in/163out  5,169 
 
 



smcdaniel

Highlight

 The full future build-out plans of the property have 
not yet been finalized.



smcdaniel

Highlight

50 
13in/37out 



smcdaniel

Highlight

56 
15in/41out



smcdaniel

Highlight

235 
61in/174out 



smcdaniel

Highlight

62 
38in/24out



smcdaniel

Highlight

69 
42in/27out



smcdaniel

Highlight

288 
176in/112out



smcdaniel

Highlight

3,558



smcdaniel

Highlight

762 



smcdaniel

Highlight

849



smcdaniel

Highlight

5,169



smcdaniel

Highlight

341 
89in/252out



smcdaniel

Highlight

419 
256in/163out







Grant Creek Village Traffic Impact Study              Missoula, Montana  
 


 
Abelin Traffic Services                   7             July, 2020 


Figure 2 – Proposed Grant Creek Village Development 


 


Stonebridge Road 
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F. TRIP DISTRIBUTION 
 
The traffic distribution and assignment for the proposed subdivision was based upon the existing 
ADT volumes along the adjacent roadways and peak-hour traffic volumes.  Drivers are expected 
to distribute onto the surrounding road network as shown on Figure 3.  The 5% of traffic 
distributed to the north on Grant Creek Road closely matches the existing traffic volume 
distributions at Expo Parkway and Stonebridge.  While it is true that only a small portion of the 
residents may have business to the north on Grant Creek Road, the overall trip generation numbers 
from a development also include delivery vehicles, mail carries, and service vehicles which may 
use the Grant Creek Village as one stop along Grant Creek Road.  Therefore the 5% of total traffic 
distribution to the north is reasonable.   


 
Figure 3 – Peak-Hour Trip Distribution 
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G. TRAFFIC IMPACTS OUTSIDE OF THE DEVELOPMENT 
 
Using the trip generation and trip distribution rates, ATS determined the future Level of Service 
for the area intersections for Phases, 1A, 1B and full potential buildout of the development.  The 
anticipated intersection LOS with the proposed development is shown in Tables 4 and 5.  The 
LOS calculations are included in Appendix C of this report.  The tables indicate that the 
construction of Phases 1A of the Grant Creek Village will not cause any new roadway capacity 
problems in this area and the total vehicle delay will increase only slightly at the study 
intersections.   
 
The planned roadway improvements along Grant Creek Road will significantly increase the 
capacity of the signalized intersections at the I-90 interchange.  By Phase 1B, the total vehicle 
delay at the intersection of the I-90 westbound ramps will increase slightly (less than one second 
per vehicle) and the LOS will fall to D during the AM peak hour.  At full build-out of the project 
this the average vehicle delay at this intersection will increase by 2-3 seconds from the current 
traffic conditions.  The average vehicle delay and overall LOS at this intersection is heavily 
influenced by the existing required cycle length at the traffic signals.  The 130-second cycle 
provides high intersection capacity at the interchange and is necessary due to the signal phasing 
plan and roadway geometries.  Generally the delay and LOS at a traffic signal can be improved 
with lower cycle lengths, but this would be difficult to implement with the geometry and traffic 
patterns at this location.  However, this traffic signal timing can handle a wide range of traffic 
volumes without significantly changing the overall intersection delay. 
 
 


Table 4 – Level of Service Summary AM Peak Period 
 
Grant Creek Road 
(Reserve Street) 
Intersection 


Existing Phase 1 Phase2 Full-Build 


Delay 
(Sec.) LOS 


Delay 
(Sec.) LOS 


Delay 
(Sec.) LOS 


Delay 
(Sec.) LOS 


Stonebridge Road* 10.4 B 10.4 B 10.5 B 11.3 B 
Expo Parkway* 10.5/13.3 B/B 10.8/14.7 B/B 11.2/15.9 B/B 13.8/24.8 B/C 
I-90 WB Ramps 34.6 C 35.0 D 35.3 D 37.3 D 


WB Approach 49.2 D 50.2 D 51.4 D 54.1 D 
NB Approach 0.7 A 0.8 A 0.8 A 1.1 A 
SB Approach 39.5 D 40.8 D 40.7 D 43.6 D 


I-90 EB Ramps 11.7 B 12.1 B 12.5 B 14.4 B 
EB Approach 10.1 B 10.7 B 11.2 B 14.5 B 
NB Approach 34.5 C 35.7 D 37.2 D 43.6 D 
SB Approach 0.7 A 0.7 A 0.7 A 0.8 A 


*Eastbound/Westbound LOS & Delay for Unsignalized Intersections. 
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Table 5 – Level of Service Summary PM Peak Period 
 
Grant Creek Road 
(Reserve Street) 
Intersection 


Existing Phase 1 Phase2 Full-Build 


Delay 
(Sec.) LOS 


Delay 
(Sec.) LOS 


Delay 
(Sec.) LOS 


Delay 
(Sec.) LOS 


Stonebridge Road* 9.7 A 9.7 A 9.8 A 10.3 B 
Expo Parkway* 10.6/14.3 B/B 10.7/15.6 B/C 11.0/17.5 B/C 13.0/29.8 B/D 
I-90 WB Ramps 25.1 C 25.9 C 26.2 C 27.3 C 


WB Approach 41.4 D 42.8 D 43.4 D 43.9 D 
NB Approach 3.3 A 3.8 A 3.6 A 3.1 A 
SB Approach 39.1 D 39.8 D 40.9 D 46.9 D 


I-90 EB Ramps 16.6 B 17.9 B 18.9 B 22.4 C 
EB Approach 18.9 B 21.6 C 24.2 C 30.7 C 
NB Approach 26.9 C 28.7 C 31.17 C 35.5 D 
SB Approach 1.3 A 1.3 A 1.3 A 1.4 A 


*Eastbound/Westbound LOS & Delay for Unsignalized Intersections. 
 
The traffic analysis also suggests the eastern approach onto Grant Creek Road at Expo Parkway 
may experience LOS D conditions by full-buildout of the project. However, the future operations 
at this intersection will largely be controlled by the potential commercial development plans along 
this section of Grant Creek Road through 2030.  The Grant Creek Village will likely account for 
the majority of development in this area over the next ten years.   


 
The Grant Creek Village project would increase traffic volumes by 760 VPD (13%) on Grant 
Creek Road in Phase 1A and by 850 VPD (27%) with Phase IA and Phase 1B cumulatively.  
Ultimately, the development may increase traffic volumes on Grant Creek Road by 5,000 (87%) 
and 2,600 VPD North Reserve Street by (13%) at full potential build-out of the project.   


 
ATS used the Synchro traffic data simulation software to identify the average and maximum 
vehicle queuing lengths that can be expected at the study intersections with the development of 
the Grant Creek Village.  The results of this analysis are shown in Table 6.  Under the existing 
roadway configuration, vehicles on Grant Creek Road regularly queue back from the I-90 
interchange signal 500 feet, near Expo Parkway during the morning peak traffic periods.  The 
development of the new southbound lanes at this intersection will significantly decrease the peak-
hour queue lengths at this location and provide additional roadway capacity for future 
development.  The table shows that the current and future queue lengths at this location will be 
less than 300 feet and will not affect the operations at the adjacent intersections.    
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Table 6 – Vehicle Queuing Analysis: Existing 2020* 
 
Grant Creek Road (Reserve 
Street) Intersection 


AM Peak Hour PM Peak Hour 
Average 


Queue (ft) 
95% 


Queue (ft) 
Average 


Queue (ft) 
95% 


Queue (ft) 
I-90 Westbound Ramps NB 8 27 12 39 
I-90 Westbound Ramps WB 125 197 103 169 
I-90 Westbound Ramps SB 154 225 94 155 
I-90 Eastbound Ramps NB 43 96 62 121 
I-90 Eastbound Ramps EB 125 192 56 107 
I-90 Eastbound Ramps SB 9 30 24 61 


*Will Planned MDT Roadway Improvements. 
 


Table 7 – Vehicle Queuing Analysis: Full-Buildout 
 
Grant Creek Road (Reserve 
Street) Intersection 


AM Peak Hour PM Peak Hour 
Average 


Queue (ft) 
95% 


Queue (ft) 
Average 


Queue (ft) 
95% 


Queue (ft) 
I-90 Westbound Ramps NB 13 39 23 62 
I-90 Westbound Ramps WB 151 230 108 164 
I-90 Westbound Ramps SB 199 283 120 193 
I-90 Eastbound Ramps NB 59 100 92 151 
I-90 Eastbound Ramps EB 121 192 71 133 
I-90 Eastbound Ramps SB 14 39 25 57 


 
Multi-Modal Considerations and Recommendations  


 
To decrease the overall traffic impacts from the Grant Creek Village development, additional 
modes of transportation should be encouraged by developing pedestrian/bicycle access to the site 
as well as transit service if possible.  The Missoula Mountain Line Bus does not currently provide 
any routes along the north end of Reserve Street/Grant Creek Road.  The nearest bus routes are 
one mile to the south along Express Way.  As residential and commercial properties in this portion 
of Missoula continue to develop, it is encouraged that bus routes to serve the Grant Creek area be 
created.  Providing space for a future bus pull-out along Expo Parkway or Grant Creek Road should 
be a part of future development plans in this area.    


 
The North Reserve Scott Street Master Plan provides recommendations for improvements to the 
trail systems in this portion of Missoula. The plan recommends the development of a multi-use 
path connection under I-90 at Grant Creek that would be separated from vehicle traffic.  This 
bike/pedestrian route would provide improved connectivity between the residential and 
commercial areas in this portion of Missoula.  The project would require coordination with MDT 
& FHWA and is currently considered a low priority.  The estimated cost of this pedestrian 
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underpass is $2 million.  The existing underpass at Reserve Street currently has pedestrian facilities 
and sidewalks on both sides of the road.   


   
Additional planned and recommended improvements to the pedestrian/bike facilities in this area 
include upgrading the Grant Creek Trail between Expo Parkway and Stonebridge Road.  Expo 
Parkway has a missing sidewalk link along the north side of the roadway near the Grant Creek 
Village development adjacent to the Cottonwood Apartments.  This section of sidewalk should be 
connected with the Grant Creek Village development to provide a continuous pedestrian link to 
Grant Creek Road.  


 
H. IMPACT SUMMARY & RECOMMENDATIONS 
 
As proposed, the Grant Creek Village would not create any new roadway capacity problems with 
the planned MDT modifications in the area.  Southbound through-lane improvements are planned 
for installation by MDT in the fall of 2020 and will increase intersection capacity and prevent 
excessive vehicle queuing on the north leg of the intersection.  Overall, the Grant Creek Village 
will account for a 13% and 27% percent increase in traffic volumes on Grant Creek Road with 
Phases 1A and 1B cumulatively and up to 87% increase cumulatively at full build.  The developers 
should work with the City of Missoula to implement multi-modal improvements in the area to 
encourage pedestrian and bicycle access to the site. 
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File Name : StoneBridge
Site Code : 00000000
Start Date : 10/23/2019
Page No : 1


Groups Printed- Class 1
Grant Creek
Southbound


Stonebridge
Westbound


Grant Creek
Northbound


Stonebridge
Eastbound


Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total


07:30 AM 0 91 0 0 91 0 0 0 0 0 0 20 5 0 25 6 0 0 0 6 122
07:45 AM 0 71 0 0 71 0 0 0 0 0 0 45 22 0 67 11 0 0 0 11 149


Total 0 162 0 0 162 0 0 0 0 0 0 65 27 0 92 17 0 0 0 17 271


08:00 AM 0 77 0 0 77 0 0 0 0 0 0 25 12 0 37 10 0 0 0 10 124
*** BREAK ***


Total 0 77 0 0 77 0 0 0 0 0 0 25 12 0 37 10 0 0 0 10 124


*** BREAK ***


04:30 PM 0 43 0 0 43 0 0 0 0 0 0 55 2 0 57 7 0 1 0 8 108
04:45 PM 0 66 0 0 66 0 0 0 0 0 0 39 5 0 44 33 0 0 0 33 143


Total 0 109 0 0 109 0 0 0 0 0 0 94 7 0 101 40 0 1 0 41 251


05:00 PM 0 46 0 0 46 0 0 0 0 0 0 70 3 0 73 10 0 1 0 11 130
05:15 PM 0 45 0 0 45 0 0 0 0 0 0 80 7 0 87 12 0 0 0 12 144


Grand Total 0 439 0 0 439 0 0 0 0 0 0 334 56 0 390 89 0 2 0 91 920
Apprch % 0 100 0 0  0 0 0 0  0 85.6 14.4 0  97.8 0 2.2 0   


Total % 0 47.7 0 0 47.7 0 0 0 0 0 0 36.3 6.1 0 42.4 9.7 0 0.2 0 9.9


Abelin Traffic Services
130 S. Howie Street


Helena, MT 59601
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File Name : Not Named 1
Site Code : 00000000
Start Date : 10/23/2019
Page No : 1


Groups Printed- Class 1 - New Group
Grant Creek
Southbound


Expo
Westbound


Grant Creek
Northbound


Expo
Eastbound


Start Time Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Right Thru Left Peds App. Total Int. Total


07:30 AM 0 89 2 0 91 3 0 7 0 10 1 17 7 0 25 16 0 0 0 16 142
07:45 AM 0 69 2 0 71 2 0 7 0 9 0 43 7 0 50 15 0 0 0 15 145


Total 0 158 4 0 162 5 0 14 0 19 1 60 14 0 75 31 0 0 0 31 287


08:00 AM 0 75 2 0 77 0 0 5 0 5 0 25 5 0 30 5 0 0 0 5 117
*** BREAK ***


Total 0 75 2 0 77 0 0 5 0 5 0 25 5 0 30 5 0 0 0 5 117


*** BREAK ***


04:30 PM 0 41 2 0 43 4 1 1 0 6 0 51 11 0 62 10 0 0 0 10 121
04:45 PM 0 62 4 0 66 6 0 9 0 15 1 33 18 0 52 5 0 0 1 6 139


Total 0 103 6 0 109 10 1 10 0 21 1 84 29 0 114 15 0 0 1 16 260


05:00 PM 0 44 2 0 46 2 0 10 0 12 0 68 14 0 82 9 4 0 1 14 154
05:15 PM 0 43 2 0 45 3 0 2 0 5 0 77 19 0 96 12 0 0 0 12 158


Grand Total 0 423 16 0 439 20 1 41 0 62 2 314 81 0 397 72 4 0 2 78 976
Apprch % 0 96.4 3.6 0  32.3 1.6 66.1 0  0.5 79.1 20.4 0  92.3 5.1 0 2.6   


Total % 0 43.3 1.6 0 45 2 0.1 4.2 0 6.4 0.2 32.2 8.3 0 40.7 7.4 0.4 0 0.2 8
Class 1 0 419 16 0 435 18 1 41 0 60 1 313 80 0 394 71 4 0 2 77 966


% Class 1 0 99.1 100 0 99.1 90 100 100 0 96.8 50 99.7 98.8 0 99.2 98.6 100 0 100 98.7 99
New Group


% New Group 0 0.9 0 0 0.9 10 0 0 0 3.2 50 0.3 1.2 0 0.8 1.4 0 0 0 1.3 1


Abelin Traffic Services
130 S. Howie Street


Helena, MT 59601







Basic Volume Report: EXPO


Station ID : EXPO
Info Line 1 : ATS
Info Line 2 : Unicorn #3


DB File : EXPO.DB
Number of Lanes :


0.0 mph
1


Posted Speed Limit :


1.41
Unic-LLast Connected Device Type :


Version Number :
Serial Number :


Lane #3 Configuration


# Dir. Information Volume Mode Volume Sensors Divide By 2 Comment


3. E/W Normal Axle Yes


GPS Lat/Lon :


Lane #3 Basic Volume Data From: 15:00 - 10/23/2019   To: 14:59 - 10/24/2019


Date DW 0000 0100 0200 0300 0700060005000400 1100100009000800 Total 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300


102319    W 65 106 99 105 71 60 35 21 7 569


102419    T 4 3 3 3 9 13 53 75 106 69 77 117 105 133 85 855


                                                                           4 3 3 3 9 13 53 75 106 69 77 117 105 133 85 65 106 99 105 71 60 35 21 7 1424Month Total :
0% 0% 0% 0% 1% 1% 4% 5% 7% 5% 5% 8% 7% 9% 6% 5% 7% 7% 7% 5% 4% 2% 1% 0%


4 3 3 3 9 13 53 75 106 69 77 117 105 133 85 65 106 99 105 71 60 35 21 7 1424
Percent :


ADT :


DW Totals :
# Days :


ADT :
Percent :


Sun Mon Tue Wed Thu Fri Sat


Weekday (Mon-Fri) :
ADT :


Weekend (Sat-Sun) :
ADT :


Total Percent


0 0 0 569 855 0 0
0.0 0.0 0.0 0.4 0.6 0.0 0.0


0 0 0 1517 1368 0 0
0% 0% 0% 40% 60% 0% 0%


1424
1424


0
0


100%


0%


Centurion Basic Volume Report Printed: 10/30/19 Page 1Centurion Basic Volume Report Printed: 10/30/19 Page 1







Basic Volume Report: STONEB


Station ID : STONEB
Info Line 1 : ATS
Info Line 2 : Unicorn # 2


DB File : STONEB.DB
Number of Lanes :


0.0 mph
1


Posted Speed Limit :


91434
1.41
Unic-LLast Connected Device Type :


Version Number :
Serial Number :


Lane #3 Configuration


# Dir. Information Volume Mode Volume Sensors Divide By 2 Comment


3. WB Normal Axle Yes


GPS Lat/Lon :


Lane #3 Basic Volume Data From: 15:00 - 10/23/2019   To: 14:59 - 10/24/2019


Date DW 0000 0100 0200 0300 0700060005000400 1100100009000800 Total 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300


102319    W 65 56 84 45 24 22 11 7 8 322


102419    T 7 1 2 4 1 0 11 66 68 40 36 61 62 58 53 470


                                                                           7 1 2 4 1 0 11 66 68 40 36 61 62 58 53 65 56 84 45 24 22 11 7 8 792Month Total :
1% 0% 0% 1% 0% 0% 1% 8% 9% 5% 5% 8% 8% 7% 7% 8% 7% 11% 6% 3% 3% 1% 1% 1%


7 1 2 4 1 0 11 66 68 40 36 61 62 58 53 65 56 84 45 24 22 11 7 8 792
Percent :


ADT :


DW Totals :
# Days :


ADT :
Percent :


Sun Mon Tue Wed Thu Fri Sat


Weekday (Mon-Fri) :
ADT :


Weekend (Sat-Sun) :
ADT :


Total Percent


0 0 0 322 470 0 0
0.0 0.0 0.0 0.4 0.6 0.0 0.0


0 0 0 859 752 0 0
0% 0% 0% 41% 59% 0% 0%


792
792


0
0


100%


0%


Centurion Basic Volume Report Printed: 01/17/20 Page 1Centurion Basic Volume Report Printed: 01/17/20 Page 1







 
 
 
 
 
 
 


APPENDIX B 
 


Traffic Model 
 
 
 
 
 
 
 
 
 
 
 







Grant Creek Village
Traffic Model Grant Creek Road Grant Creek Road


AM Peak PM Peak
Hour (15 Min X 4) 4 Hour (15 Min X 4) 4


Stonebridge 284 Stonebridge 180
4 88 4 28


44 180 48 320


0 8 0 8
276 0 180 0


Expo Pkwy 8 28 Expo Pkwy 8 12
4 28 0 76
0 172 8 308


Seasonal Factors 60 4 48 4
October 1


76 56 68 136
April 1 432 0 264 4


348 I-90 WB 288 I-90 WB
132 292
132 240


592 488
184 I-90 EB 88


32 48
0 252 0 440


324 0 160 0







Grant Creek Village
Traffic Model Grant Creek Road Grant Creek Road
Phase 1A Phase 1A
AM Peak PM Peak
Site Generated Traffic 0 Site Generated Traffic 0


Stonebridge 3 1 Stonebridge 8 2
20% 7 0 2 20% 5 0 7


7 1 5 1
IN 13 IN 38
OUT 37 1 OUT 24 2


7 5
Expo Pkwy 10 Expo Pkwy 30


80% 30 1 10 80% 19 1 29
2 7


28 18
35 12 23 36


7 3 5 9
28 18


I-90 WB I-90 WB


9 27


19 13
I-90 EB 9 I-90 EB 6


3 7
7 20







Grant Creek Village
Traffic Model Grant Creek Road Grant Creek Road
Phase 1B Phase 1B
AM Peak PM Peak
Site Generated Traffic 0 Site Generated Traffic 1


Stonebridge 5 1 Stonebridge 13 1
30% 12 1 4 30% 8 0 12


12 1 8 1
IN 15 IN 42
OUT 41 1 OUT 27 1


12 8
Expo Pkwy 11 Expo Pkwy 29


70% 29 1 10 70% 19 1 28
4 12


27 18
39 14 26 40


8 4 5 10
31 21


I-90 WB I-90 WB


11 30


22 14
I-90 EB 10 I-90 EB 6


3 8
8 22







Grant Creek Village
Traffic Model Grant Creek Road Grant Creek Road
Full Build Full Build
AM Peak PM Peak
Site Generated Traffic 1 Site Generated Traffic 4


Stonebridge 24 2 Stonebridge 70 5
40% 70 3 23 40% 45 2 67


66 5 43 3
IN 61 IN 176
OUT 174 2 OUT 112 5


66 43
Expo Pkwy 37 Expo Pkwy 106


60% 104 5 35 60% 67 3 100
23 67


99 64
165 58 106 167


33 14 21 42
132 85


I-90 WB I-90 WB


43 125


91 59
I-90 EB 41 I-90 EB 26


12 34
32 92







Grant Creek Village
Traffic Model Grant Creek Road Grant Creek Road
Phase 1A Phase 1A 
AM Peak PM Peak
Total Projected Traffic 4 10.4 B Total Projected Traffic 4


Stonebridge 285 Stonebridge 182
4 90 4 35


51 181 53 321


1 8 10.8/14.7 B/B 2 8
283 0 185 0


Expo Pkwy 8 28 Expo Pkwy 8 12
5 38 1 105
0 174 8 315


88 4 66 4


83 59 54.7 D 73 145
460 0 282 4


348 I-90 WB 288 I-90 WB
132 292
141 267


611 13.6 B 501
I-90 EB 193 I-90 EB 94


35 55
0 259 0 460


324 0 160 0







Grant Creek Village
Traffic Model Grant Creek Road Grant Creek Road
Phase 1B Phase 1B
AM Peak PM Peak
Total Projected Traffic 4 10.5 B Total Projected Traffic 5


Stonebridge 285 Stonebridge 183
5 95 5 47


63 183 60 322


1 8 11.1/15.7 B/C 3 8
295 0 192 0


Expo Pkwy 8 28 Expo Pkwy 8 12
7 48 2 133
0 179 8 327


115 4 84 4


91 63 62.7 E 78 155
491 0 303 4


348 I-90 WB 288 I-90 WB
132 292
152 297


633 13.9 B 515
I-90 EB 202 I-90 EB 100


37 63
0 267 0 482


324 0 160 0







Grant Creek Village
Traffic Model Grant Creek Road Grant Creek Road
Full Buildout Full Buildout
AM Peak PM Peak
Total Projected Traffic 6 Total Projected Traffic 9


Stonebridge 287 Stonebridge 188
8 118 7 114


129 188 103 325


3 8 8 8
361 0 235 0


Expo Pkwy 8 28 Expo Pkwy 8 12
12 83 5 233


0 202 8 394
215 4 148 4


124 77 99 197
624 0 388 4


348 I-90 WB 288 I-90 WB
132 292
195 422


724 573
I-90 EB 243 I-90 EB 126


49 97
0 298 0 573


324 0 160 0
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LOS Calculations 


 
 
 
 
 
 
 
 


 
 
 







Lanes, Volumes, Timings
2: Reserve Street & WB On Ramp/WB Off Ramp 07/27/2020


Reserve Street 7:00 am 09/02/2016 Existing 2019 Synchro 10 Report
Bob Abelin Page 1


Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 348 1 56 132 132 0 0 432 76
Future Volume (vph) 0 0 0 348 1 56 132 132 0 0 432 76
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -2%
Storage Length (ft) 0 0 330 330 0 0 0 370
Storage Lanes 0 0 1 1 1 0 0 1
Taper Length (ft) 25 200 25 25
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.91 0.91 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.953 0.950 0.987
Satd. Flow (prot) 0 0 0 1564 1569 1473 1476 3067 0 0 3292 1473
Flt Permitted 0.950 0.953 0.950 0.987
Satd. Flow (perm) 0 0 0 1564 1569 1473 1476 3067 0 0 3292 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 118 154
Link Speed (mph) 30 30 45 45
Link Distance (ft) 967 1298 399 506
Travel Time (s) 22.0 29.5 6.0 7.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 0 0 0 348 1 56 132 132 0 0 432 76
Shared Lane Traffic (%) 50% 35%
Lane Group Flow (vph) 0 0 0 174 175 56 86 178 0 0 432 76
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1
Detector Template Left Thru Right Left Thru Thru Right
Leading Detector (ft) 50 50 50 50 50 50 50
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) 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+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
Turn Type Split NA custom Split NA NA Perm
Protected Phases 5 5 8 6 7 11 6 7 11 8
Permitted Phases 5 8
Detector Phase 5 5 8 6 7 11 6 7 11 8 8
Switch Phase
Minimum Initial (s) 6.0 6.0 20.0 20.0 20.0
Minimum Split (s) 39.3 39.3 33.0 33.0 33.0
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Lanes, Volumes, Timings
2: Reserve Street & WB On Ramp/WB Off Ramp 07/27/2020


Reserve Street 7:00 am 09/02/2016 Existing 2019 Synchro 10 Report
Bob Abelin Page 2


Lane Group Ø6 Ø7 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 6 7 11 13
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 20.0 6.0 4.0 3.7
Minimum Split (s) 34.0 46.0 10.0 9.7







Lanes, Volumes, Timings
2: Reserve Street & WB On Ramp/WB Off Ramp 07/27/2020


Reserve Street 7:00 am 09/02/2016 Existing 2019 Synchro 10 Report
Bob Abelin Page 3


Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 45.0 45.0 45.0 45.0 45.0
Total Split (%) 23.2% 23.2% 23.2% 23.2% 23.2%
Maximum Green (s) 38.7 38.7 39.0 39.0 39.0
Yellow Time (s) 4.3 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.0 4.5 4.5 4.5
Recall Mode None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 25.9 25.9 64.5 46.3 46.3 32.2 32.2
Actuated g/C Ratio 0.19 0.19 0.49 0.35 0.35 0.24 0.24
v/c Ratio 0.57 0.57 0.07 0.17 0.17 0.54 0.16
Control Delay 57.1 57.1 0.2 1.1 0.5 47.5 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.1 57.1 0.2 1.1 0.5 47.5 0.7
LOS E E A A A D A
Approach Delay 49.2 0.7 40.5
Approach LOS D A D


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 132.9
Natural Cycle: 175
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 34.6 Intersection LOS: C
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     2: Reserve Street & WB On Ramp/WB Off Ramp







Lanes, Volumes, Timings
2: Reserve Street & WB On Ramp/WB Off Ramp 07/27/2020


Reserve Street 7:00 am 09/02/2016 Existing 2019 Synchro 10 Report
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Lane Group Ø6 Ø7 Ø11 Ø13
Total Split (s) 38.3 46.0 10.0 9.7
Total Split (%) 20% 24% 5% 5%
Maximum Green (s) 32.3 40.0 4.0 3.7
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 21.0 25.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary







Lanes, Volumes, Timings
3: Reserve Street & EB Off Ramp/EB On Ramp 07/27/2020


Reserve Street 7:00 am 09/02/2016 Existing 2019 Synchro 10 Report
Bob Abelin Page 5


Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 32 0 324 0 0 0 0 252 149 184 592 0
Future Volume (vph) 32 0 324 0 0 0 0 252 149 184 592 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -1%
Storage Length (ft) 165 165 0 0 150 240 190 0
Storage Lanes 1 1 0 0 1 1 1 0
Taper Length (ft) 200 25 30 50
Lane Util. Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.95 1.00
Ped Bike Factor
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1646 0 2592 0 0 0 0 4660 1451 1638 3276 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1646 0 2592 0 0 0 0 4660 1451 1638 3276 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 324 187
Link Speed (mph) 30 30 45 45
Link Distance (ft) 1164 1456 816 399
Travel Time (s) 26.5 33.1 12.4 6.0
Confl. Peds. (#/hr) 6
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 32 0 324 0 0 0 0 252 149 184 592 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 32 0 324 0 0 0 0 252 149 184 592 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Right Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1
Detector Template Left Right Thru Right Left Thru
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 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
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot custom NA Free Split NA
Protected Phases 7 6 7 11 6 5 8 13 5 8 13
Permitted Phases Free
Detector Phase 7 6 7 11 6 5 8 13 5 8 13
Switch Phase
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Lanes, Volumes, Timings
3: Reserve Street & EB Off Ramp/EB On Ramp 07/27/2020


Reserve Street 7:00 am 09/02/2016 Existing 2019 Synchro 10 Report
Bob Abelin Page 6


Lane Group Ø5 Ø8 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 5 8 11 13
Permitted Phases
Detector Phase
Switch Phase







Lanes, Volumes, Timings
3: Reserve Street & EB Off Ramp/EB On Ramp 07/27/2020


Reserve Street 7:00 am 09/02/2016 Existing 2019 Synchro 10 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 6.0 20.0
Minimum Split (s) 46.0 34.0
Total Split (s) 46.0 38.3
Total Split (%) 23.7% 19.7%
Maximum Green (s) 40.0 32.3
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5
Recall Mode None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 25.0 21.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 9.5 46.3 20.5 132.9 74.1 74.1
Actuated g/C Ratio 0.07 0.35 0.15 1.00 0.56 0.56
v/c Ratio 0.27 0.29 0.35 0.10 0.20 0.32
Control Delay 69.1 4.3 54.8 0.1 0.5 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.3 0.2
Total Delay 69.1 4.3 54.8 0.1 0.8 0.6
LOS E A D A A A
Approach Delay 10.1 34.5 0.7
Approach LOS B C A


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 132.9
Natural Cycle: 175
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     3: Reserve Street & EB Off Ramp/EB On Ramp







Lanes, Volumes, Timings
3: Reserve Street & EB Off Ramp/EB On Ramp 07/27/2020


Reserve Street 7:00 am 09/02/2016 Existing 2019 Synchro 10 Report
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Lane Group Ø5 Ø8 Ø11 Ø13
Minimum Initial (s) 6.0 20.0 4.0 3.7
Minimum Split (s) 39.3 33.0 10.0 9.7
Total Split (s) 45.0 45.0 10.0 9.7
Total Split (%) 23% 23% 5% 5%
Maximum Green (s) 38.7 39.0 4.0 3.7
Yellow Time (s) 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 18.0 20.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary







HCM 2010 TWSC
52: Expo Pkwy 07/29/2020


Reserve Street 7:00 am 09/02/2016 Existing 2019 Synchro 10 Report
Bob Abelin Page 1


Intersection
Int Delay, s/veh 2.5


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 1 60 28 1 8 28 172 4 8 276 1
Future Vol, veh/h 4 1 60 28 1 8 28 172 4 8 276 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 0 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 4 1 60 28 1 8 28 172 4 8 276 1
 


Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 528 525 277 553 523 174 277 0 0 176 0 0
          Stage 1 293 293 - 230 230 - - - - - - -
          Stage 2 235 232 - 323 293 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 461 458 762 444 459 869 1286 - - 1400 - -
          Stage 1 715 670 - 773 714 - - - - - - -
          Stage 2 768 713 - 689 670 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 446 445 762 400 446 869 1286 - - 1400 - -
Mov Cap-2 Maneuver 446 445 - 400 446 - - - - - - -
          Stage 1 699 665 - 756 698 - - - - - - -
          Stage 2 743 697 - 629 665 - - - - - - -
 


Approach EB WB NB SB
HCM Control Delay, s 10.5 13.6 1.1 0.2
HCM LOS B B
 


Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1286 - - 723 454 1400 - -
HCM Lane V/C Ratio 0.022 - - 0.09 0.081 0.006 - -
HCM Control Delay (s) 7.9 - - 10.5 13.6 7.6 0 -
HCM Lane LOS A - - B B A A -
HCM 95th %tile Q(veh) 0.1 - - 0.3 0.3 0 - -
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HCM 2010 TWSC
57: Stonebridge 07/29/2020


Reserve Street 7:00 am 09/02/2016 Existing 2019 Synchro 10 Report
Bob Abelin Page 2


Intersection
Int Delay, s/veh 2


Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 44 88 180 284 4
Future Vol, veh/h 4 44 88 180 284 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 44 88 180 284 4
 


Major/Minor Minor2 Major1 Major2
Conflicting Flow All 642 286 288 0 - 0
          Stage 1 286 - - - - -
          Stage 2 356 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 438 753 1274 - - -
          Stage 1 763 - - - - -
          Stage 2 709 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 404 753 1274 - - -
Mov Cap-2 Maneuver 507 - - - - -
          Stage 1 704 - - - - -
          Stage 2 709 - - - - -
 


Approach EB NB SB
HCM Control Delay, s 10.3 2.6 0
HCM LOS B
 


Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1274 - 724 - -
HCM Lane V/C Ratio 0.069 - 0.066 - -
HCM Control Delay (s) 8 0 10.3 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.2 - 0.2 - -
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Lanes, Volumes, Timings
2: Reserve Street & WB On Ramp/WB Off Ramp 07/27/2020


Reserve Street 5:00 pm 09/02/2016 Existing 2019 Synchro 10 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 288 4 136 292 240 0 0 264 68
Future Volume (vph) 0 0 0 288 4 136 292 240 0 0 264 68
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -2%
Storage Length (ft) 0 0 330 330 0 0 0 370
Storage Lanes 0 0 1 1 1 0 0 1
Taper Length (ft) 25 200 25 25
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.91 0.91 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.954 0.950 0.984
Satd. Flow (prot) 0 0 0 1564 1570 1473 1476 3057 0 0 3292 1473
Flt Permitted 0.950 0.954 0.950 0.984
Satd. Flow (perm) 0 0 0 1564 1570 1473 1476 3057 0 0 3292 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 136 154
Link Speed (mph) 75 30 45 45
Link Distance (ft) 967 1298 399 506
Travel Time (s) 8.8 29.5 6.0 7.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 0 0 0 288 4 136 292 240 0 0 264 68
Shared Lane Traffic (%) 49% 41%
Lane Group Flow (vph) 0 0 0 147 145 136 172 360 0 0 264 68
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1
Detector Template Left Thru Right Left Thru Thru Right
Leading Detector (ft) 50 50 50 50 50 50 50
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) 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+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
Turn Type Split NA custom Split NA NA Perm
Protected Phases 5 5 8 6 7 11 6 7 11 8
Permitted Phases 5 8
Detector Phase 5 5 8 6 7 11 6 7 11 8 8
Switch Phase
Minimum Initial (s) 6.0 6.0 20.0 20.0 20.0
Minimum Split (s) 39.3 39.3 33.0 33.0 33.0
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Lanes, Volumes, Timings
2: Reserve Street & WB On Ramp/WB Off Ramp 07/27/2020


Reserve Street 5:00 pm 09/02/2016 Existing 2019 Synchro 10 Report
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Lane Group Ø6 Ø7 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 6 7 11 13
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 20.0 6.0 4.0 3.7
Minimum Split (s) 34.0 46.0 10.0 9.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 46.0 46.0 38.0 38.0 38.0
Total Split (%) 23.7% 23.7% 19.6% 19.6% 19.6%
Maximum Green (s) 39.7 39.7 32.0 32.0 32.0
Yellow Time (s) 4.3 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.0 4.5 4.5 4.5
Recall Mode None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 21.4 21.4 52.6 52.2 52.2 24.7 24.7
Actuated g/C Ratio 0.17 0.17 0.41 0.41 0.41 0.19 0.19
v/c Ratio 0.56 0.55 0.20 0.28 0.29 0.41 0.17
Control Delay 58.8 58.4 4.5 3.8 2.9 48.9 0.9
Queue Delay 0.0 0.0 0.0 0.2 0.1 0.0 0.0
Total Delay 58.8 58.4 4.5 3.9 3.0 48.9 0.9
LOS E E A A A D A
Approach Delay 41.4 3.3 39.1
Approach LOS D A D


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 127
Natural Cycle: 175
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 25.1 Intersection LOS: C
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     2: Reserve Street & WB On Ramp/WB Off Ramp







Lanes, Volumes, Timings
2: Reserve Street & WB On Ramp/WB Off Ramp 07/27/2020


Reserve Street 5:00 pm 09/02/2016 Existing 2019 Synchro 10 Report
RLA Page 4


Lane Group Ø6 Ø7 Ø11 Ø13
Total Split (s) 42.3 48.0 10.0 9.7
Total Split (%) 22% 25% 5% 5%
Maximum Green (s) 36.3 42.0 4.0 3.7
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 21.0 25.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 48 0 160 0 0 0 0 440 377 88 488 0
Future Volume (vph) 48 0 160 0 0 0 0 440 377 88 488 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -1%
Storage Length (ft) 165 165 0 0 150 240 190 0
Storage Lanes 1 1 0 0 1 1 1 0
Taper Length (ft) 200 25 30 50
Lane Util. Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1646 0 2592 0 0 0 0 4660 1451 1638 3276 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1646 0 2592 0 0 0 0 4660 1451 1636 3276 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 160 377
Link Speed (mph) 30 75 45 45
Link Distance (ft) 1164 1456 816 399
Travel Time (s) 26.5 13.2 12.4 6.0
Confl. Peds. (#/hr) 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 48 0 160 0 0 0 0 440 377 88 488 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 48 0 160 0 0 0 0 440 377 88 488 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Right Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1
Detector Template Left Right Thru Right Left Thru
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 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
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot custom NA Free Split NA
Protected Phases 7 6 7 6 5 8 13 5 8 13
Permitted Phases Free
Detector Phase 7 6 7 6 5 8 13 5 8 13
Switch Phase
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Lane Group Ø5 Ø8 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 5 8 11 13
Permitted Phases
Detector Phase
Switch Phase
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 6.0 20.0
Minimum Split (s) 46.0 34.0
Total Split (s) 48.0 42.3
Total Split (%) 24.7% 21.8%
Maximum Green (s) 42.0 36.3
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5
Recall Mode None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 25.0 21.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 11.5 41.9 24.3 127.0 62.2 62.2
Actuated g/C Ratio 0.09 0.33 0.19 1.00 0.49 0.49
v/c Ratio 0.32 0.17 0.49 0.26 0.11 0.30
Control Delay 64.8 5.2 49.5 0.4 1.0 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 64.8 5.2 49.5 0.4 1.0 1.3
LOS E A D A A A
Approach Delay 18.9 26.9 1.3
Approach LOS B C A


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 127
Natural Cycle: 175
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.56
Intersection Signal Delay: 16.6 Intersection LOS: B
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     3: Reserve Street & EB Off Ramp/EB On Ramp
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Lane Group Ø5 Ø8 Ø11 Ø13
Minimum Initial (s) 6.0 20.0 4.0 3.7
Minimum Split (s) 39.3 33.0 10.0 9.7
Total Split (s) 46.0 38.0 10.0 9.7
Total Split (%) 24% 20% 5% 5%
Maximum Green (s) 39.7 32.0 4.0 3.7
Yellow Time (s) 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 18.0 20.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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28: Expo 07/29/2020


Reserve Street 5:00 pm 09/02/2016 Existing 2019 Synchro 10 Report
RLA Page 1


Intersection
Int Delay, s/veh 2.4


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 8 48 12 1 8 76 308 4 8 180 1
Future Vol, veh/h 1 8 48 12 1 8 76 308 4 8 180 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 0 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 8 48 12 1 8 76 308 4 8 180 1
 


Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 664 661 181 687 659 310 181 0 0 312 0 0
          Stage 1 197 197 - 462 462 - - - - - - -
          Stage 2 467 464 - 225 197 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 374 383 862 361 384 730 1394 - - 1248 - -
          Stage 1 805 738 - 580 565 - - - - - - -
          Stage 2 576 564 - 778 738 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 352 359 862 319 360 730 1394 - - 1248 - -
Mov Cap-2 Maneuver 352 359 - 319 360 - - - - - - -
          Stage 1 761 733 - 548 534 - - - - - - -
          Stage 2 538 533 - 722 733 - - - - - - -
 


Approach EB WB NB SB
HCM Control Delay, s 10.6 14.3 1.5 0.3
HCM LOS B B
 


Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1394 - - 705 409 1248 - -
HCM Lane V/C Ratio 0.055 - - 0.081 0.051 0.006 - -
HCM Control Delay (s) 7.7 - - 10.6 14.3 7.9 - -
HCM Lane LOS A - - B B A - -
HCM 95th %tile Q(veh) 0.2 - - 0.3 0.2 0 - -
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Intersection
Int Delay, s/veh 1.2


Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 48 28 320 180 4
Future Vol, veh/h 4 48 28 320 180 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 48 28 320 180 4
 


Major/Minor Minor2 Major1 Major2
Conflicting Flow All 558 182 184 0 - 0
          Stage 1 182 - - - - -
          Stage 2 376 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 491 861 1391 - - -
          Stage 1 849 - - - - -
          Stage 2 694 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 479 861 1391 - - -
Mov Cap-2 Maneuver 559 - - - - -
          Stage 1 829 - - - - -
          Stage 2 694 - - - - -
 


Approach EB NB SB
HCM Control Delay, s 9.6 0.6 0
HCM LOS A
 


Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1391 - 827 - -
HCM Lane V/C Ratio 0.02 - 0.063 - -
HCM Control Delay (s) 7.6 0 9.6 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 348 1 59 132 141 0 0 460 83
Future Volume (vph) 0 0 0 348 1 59 132 141 0 0 460 83
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -2%
Storage Length (ft) 0 0 330 330 0 0 0 370
Storage Lanes 0 0 1 1 1 0 0 1
Taper Length (ft) 25 200 25 25
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.91 0.91 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.953 0.950 0.988
Satd. Flow (prot) 0 0 0 1564 1569 1473 1476 3070 0 0 3292 1473
Flt Permitted 0.950 0.953 0.950 0.988
Satd. Flow (perm) 0 0 0 1564 1569 1473 1476 3070 0 0 3292 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 118 154
Link Speed (mph) 30 30 45 45
Link Distance (ft) 967 1298 399 506
Travel Time (s) 22.0 29.5 6.0 7.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 0 0 0 348 1 59 132 141 0 0 460 83
Shared Lane Traffic (%) 50% 33%
Lane Group Flow (vph) 0 0 0 174 175 59 88 185 0 0 460 83
Number of Detectors 1 1 1 1 1 1 1
Detector Template Left Thru Right Left Thru Thru Right
Leading Detector (ft) 50 50 50 50 50 50 50
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) 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+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
Turn Type Split NA custom Split NA NA Perm
Protected Phases 5 5 8 6 7 11 6 7 11 8
Permitted Phases 5 8
Detector Phase 5 5 8 6 7 11 6 7 11 8 8
Switch Phase
Minimum Initial (s) 6.0 6.0 20.0 20.0 20.0
Minimum Split (s) 39.3 39.3 33.0 33.0 33.0
Total Split (s) 44.0 44.0 46.0 46.0 46.0
Total Split (%) 22.7% 22.7% 23.7% 23.7% 23.7%
Yellow Time (s) 4.3 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize?
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Lane Group Ø6 Ø7 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 6 7 11 13
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 20.0 6.0 4.0 3.7
Minimum Split (s) 34.0 46.0 10.0 9.7
Total Split (s) 38.3 46.0 10.0 9.7
Total Split (%) 20% 24% 5% 5%
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lag
Lead-Lag Optimize?
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Recall Mode None None None None None
Act Effct Green (s) 26.3 26.3 67.0 47.0 47.0 34.2 34.2
Actuated g/C Ratio 0.19 0.19 0.49 0.35 0.35 0.25 0.25
v/c Ratio 0.58 0.58 0.08 0.17 0.17 0.56 0.17
Control Delay 58.6 58.7 0.2 1.1 0.6 48.1 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.6 58.7 0.2 1.1 0.6 48.1 0.8
LOS E E A A A D A
Approach Delay 50.2 0.8 40.8
Approach LOS D A D


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 136
Natural Cycle: 175
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 35.0 Intersection LOS: D
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     2: Reserve Street & WB On Ramp/WB Off Ramp
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Lane Group Ø6 Ø7 Ø11 Ø13
Recall Mode None None None None
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 35 0 324 0 0 0 0 259 149 193 611 0
Future Volume (vph) 35 0 324 0 0 0 0 259 149 193 611 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -1%
Storage Length (ft) 165 165 0 0 150 240 190 0
Storage Lanes 1 1 0 0 1 1 1 0
Taper Length (ft) 200 25 30 50
Lane Util. Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.95 1.00
Ped Bike Factor
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1646 0 2592 0 0 0 0 4660 1451 1638 3276 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1646 0 2592 0 0 0 0 4660 1451 1638 3276 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 324 187
Link Speed (mph) 30 30 45 45
Link Distance (ft) 1164 1456 816 399
Travel Time (s) 26.5 33.1 12.4 6.0
Confl. Peds. (#/hr) 6
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 35 0 324 0 0 0 0 259 149 193 611 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 35 0 324 0 0 0 0 259 149 193 611 0
Number of Detectors 1 1 1 1 1 1
Detector Template Left Right Thru Right Left Thru
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 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
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot custom NA Free Split NA
Protected Phases 7 6 7 11 6 5 8 13 5 8 13
Permitted Phases Free
Detector Phase 7 6 7 11 6 5 8 13 5 8 13
Switch Phase
Minimum Initial (s) 6.0 20.0
Minimum Split (s) 46.0 34.0
Total Split (s) 46.0 38.3
Total Split (%) 23.7% 19.7%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 6.0 6.0
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Lane Group Ø5 Ø8 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 5 8 11 13
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 6.0 20.0 4.0 3.7
Minimum Split (s) 39.3 33.0 10.0 9.7
Total Split (s) 44.0 46.0 10.0 9.7
Total Split (%) 23% 24% 5% 5%
Yellow Time (s) 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None
Act Effct Green (s) 10.0 47.0 20.7 136.0 76.5 76.5
Actuated g/C Ratio 0.07 0.35 0.15 1.00 0.56 0.56
v/c Ratio 0.29 0.29 0.36 0.10 0.21 0.33
Control Delay 70.5 4.2 56.2 0.1 0.5 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.4 0.2
Total Delay 70.5 4.2 56.2 0.1 0.8 0.6
LOS E A E A A A
Approach Delay 10.7 35.7 0.7
Approach LOS B D A


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 136
Natural Cycle: 175
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 12.1 Intersection LOS: B
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     3: Reserve Street & EB Off Ramp/EB On Ramp
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Lane Group Ø5 Ø8 Ø11 Ø13
Lead/Lag Lag Lead
Lead-Lag Optimize?
Recall Mode None None None None
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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Intersection
Int Delay, s/veh 3


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 1 88 28 1 8 38 174 4 8 283 1
Future Vol, veh/h 5 1 88 28 1 8 38 174 4 8 283 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 0 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 1 88 28 1 8 38 174 4 8 283 1
 


Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 557 554 284 596 552 176 284 0 0 178 0 0
          Stage 1 300 300 - 252 252 - - - - - - -
          Stage 2 257 254 - 344 300 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 441 440 755 415 442 867 1278 - - 1398 - -
          Stage 1 709 666 - 752 698 - - - - - - -
          Stage 2 748 697 - 671 666 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 424 424 755 356 426 867 1278 - - 1398 - -
Mov Cap-2 Maneuver 424 424 - 356 426 - - - - - - -
          Stage 1 688 661 - 729 677 - - - - - - -
          Stage 2 718 676 - 588 661 - - - - - - -
 


Approach EB WB NB SB
HCM Control Delay, s 10.8 14.7 1.4 0.2
HCM LOS B B
 


Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1278 - - 719 410 1398 - -
HCM Lane V/C Ratio 0.03 - - 0.131 0.09 0.006 - -
HCM Control Delay (s) 7.9 - - 10.8 14.7 7.6 0 -
HCM Lane LOS A - - B B A A -
HCM 95th %tile Q(veh) 0.1 - - 0.4 0.3 0 - -
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Intersection
Int Delay, s/veh 2.1


Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 51 90 181 285 4
Future Vol, veh/h 4 51 90 181 285 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 51 90 181 285 4
 


Major/Minor Minor2 Major1 Major2
Conflicting Flow All 648 287 289 0 - 0
          Stage 1 287 - - - - -
          Stage 2 361 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 435 752 1273 - - -
          Stage 1 762 - - - - -
          Stage 2 705 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 401 752 1273 - - -
Mov Cap-2 Maneuver 504 - - - - -
          Stage 1 702 - - - - -
          Stage 2 705 - - - - -
 


Approach EB NB SB
HCM Control Delay, s 10.4 2.7 0
HCM LOS B
 


Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1273 - 726 - -
HCM Lane V/C Ratio 0.071 - 0.076 - -
HCM Control Delay (s) 8 0 10.4 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.2 - 0.2 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 288 4 145 292 267 0 0 282 73
Future Volume (vph) 0 0 0 288 4 145 292 267 0 0 282 73
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -2%
Storage Length (ft) 0 0 330 330 0 0 0 370
Storage Lanes 0 0 1 1 1 0 0 1
Taper Length (ft) 25 200 25 25
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.91 0.91 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.954 0.950 0.986
Satd. Flow (prot) 0 0 0 1564 1570 1473 1476 3063 0 0 3292 1473
Flt Permitted 0.950 0.954 0.950 0.986
Satd. Flow (perm) 0 0 0 1564 1570 1473 1476 3063 0 0 3292 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 145 154
Link Speed (mph) 75 30 45 45
Link Distance (ft) 967 1298 399 506
Travel Time (s) 8.8 29.5 6.0 7.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 0 0 0 288 4 145 292 267 0 0 282 73
Shared Lane Traffic (%) 49% 38%
Lane Group Flow (vph) 0 0 0 147 145 145 181 378 0 0 282 73
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Split NA custom Split NA NA Perm
Protected Phases 5 5 8 6 7 11 6 7 11 8
Permitted Phases 5 8
Minimum Initial (s) 6.0 6.0 20.0 20.0 20.0
Minimum Split (s) 39.3 39.3 33.0 33.0 33.0
Total Split (s) 46.3 46.3 56.0 56.0 56.0
Total Split (%) 23.9% 23.9% 28.9% 28.9% 28.9%
Maximum Green (s) 40.0 40.0 50.0 50.0 50.0
Yellow Time (s) 4.3 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Total Lost Time (s) 6.3 6.3 6.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.0 4.5 4.5 4.5
Recall Mode None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 0 0 0 0 0
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Lane Group Ø6 Ø7 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Turn Type
Protected Phases 6 7 11 13
Permitted Phases
Minimum Initial (s) 20.0 6.0 4.0 3.7
Minimum Split (s) 34.0 46.0 10.0 9.7
Total Split (s) 46.0 26.0 10.0 9.7
Total Split (%) 24% 13% 5% 5%
Maximum Green (s) 40.0 20.0 4.0 3.7
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Total Lost Time (s)
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 21.0 25.0
Pedestrian Calls (#/hr) 0 0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 22.0 22.0 55.2 54.2 54.2 26.8 26.8
Actuated g/C Ratio 0.17 0.17 0.42 0.41 0.41 0.20 0.20
v/c Ratio 0.57 0.56 0.21 0.30 0.30 0.42 0.17
Control Delay 62.1 61.6 4.3 3.9 3.0 49.8 0.9
Queue Delay 0.0 0.0 0.0 0.8 0.4 0.0 0.0
Total Delay 62.1 61.6 4.3 4.7 3.4 49.8 0.9
LOS E E A A A D A
Approach Delay 42.8 3.8 39.8
Approach LOS D A D


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 132
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 25.9 Intersection LOS: C
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     2: Reserve Street & WB On Ramp/WB Off Ramp
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Lane Group Ø6 Ø7 Ø11 Ø13
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 55 0 160 0 0 0 0 460 377 94 501 0
Future Volume (vph) 55 0 160 0 0 0 0 460 377 94 501 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -1%
Storage Length (ft) 165 165 0 0 150 240 190 0
Storage Lanes 1 1 0 0 1 1 1 0
Taper Length (ft) 200 25 30 50
Lane Util. Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1646 0 2592 0 0 0 0 4660 1451 1638 3276 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1646 0 2592 0 0 0 0 4660 1451 1636 3276 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 160 377
Link Speed (mph) 30 75 45 45
Link Distance (ft) 1164 1456 816 399
Travel Time (s) 26.5 13.2 12.4 6.0
Confl. Peds. (#/hr) 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 55 0 160 0 0 0 0 460 377 94 501 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 55 0 160 0 0 0 0 460 377 94 501 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Right Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Prot custom NA Free Split NA
Protected Phases 7 6 7 6 5 8 13 5 8 13
Permitted Phases Free
Minimum Initial (s) 6.0 20.0
Minimum Split (s) 46.0 34.0
Total Split (s) 26.0 46.0
Total Split (%) 13.4% 23.7%
Maximum Green (s) 20.0 40.0
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Total Lost Time (s) 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5
Recall Mode None None
Walk Time (s) 7.0 7.0
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Lane Group Ø5 Ø8 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Turn Type
Protected Phases 5 8 11 13
Permitted Phases
Minimum Initial (s) 6.0 20.0 4.0 3.7
Minimum Split (s) 39.3 33.0 10.0 9.7
Total Split (s) 46.3 56.0 10.0 9.7
Total Split (%) 24% 29% 5% 5%
Maximum Green (s) 40.0 50.0 4.0 3.7
Yellow Time (s) 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Total Lost Time (s)
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Flash Dont Walk (s) 25.0 21.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 12.3 43.9 25.4 132.0 65.0 65.0
Actuated g/C Ratio 0.09 0.33 0.19 1.00 0.49 0.49
v/c Ratio 0.36 0.17 0.51 0.26 0.12 0.31
Control Delay 68.9 5.3 51.9 0.4 1.0 1.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 68.9 5.3 51.9 0.4 1.0 1.4
LOS E A D A A A
Approach Delay 21.6 28.7 1.3
Approach LOS C C A


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 132
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 17.9 Intersection LOS: B
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     3: Reserve Street & EB Off Ramp/EB On Ramp
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Lane Group Ø5 Ø8 Ø11 Ø13
Flash Dont Walk (s) 18.0 20.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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Intersection
Int Delay, s/veh 2.8


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 8 66 12 1 8 105 315 4 8 185 2
Future Vol, veh/h 1 8 66 12 1 8 105 315 4 8 185 2
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 0 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 1 8 66 12 1 8 105 315 4 8 185 2
 


Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 734 731 186 766 730 317 187 0 0 319 0 0
          Stage 1 202 202 - 527 527 - - - - - - -
          Stage 2 532 529 - 239 203 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 336 349 856 320 349 724 1387 - - 1241 - -
          Stage 1 800 734 - 535 528 - - - - - - -
          Stage 2 531 527 - 764 733 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 311 320 856 272 320 724 1387 - - 1241 - -
Mov Cap-2 Maneuver 311 320 - 272 320 - - - - - - -
          Stage 1 739 729 - 494 488 - - - - - - -
          Stage 2 484 487 - 692 728 - - - - - - -
 


Approach EB WB NB SB
HCM Control Delay, s 10.7 15.6 1.9 0.3
HCM LOS B C
 


Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1387 - - 712 360 1241 - -
HCM Lane V/C Ratio 0.076 - - 0.105 0.058 0.006 - -
HCM Control Delay (s) 7.8 - - 10.7 15.6 7.9 - -
HCM Lane LOS A - - B C A - -
HCM 95th %tile Q(veh) 0.2 - - 0.4 0.2 0 - -
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Intersection
Int Delay, s/veh 1.4


Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 53 35 321 182 4
Future Vol, veh/h 4 53 35 321 182 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 53 35 321 182 4
 


Major/Minor Minor2 Major1 Major2
Conflicting Flow All 575 184 186 0 - 0
          Stage 1 184 - - - - -
          Stage 2 391 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 480 858 1388 - - -
          Stage 1 848 - - - - -
          Stage 2 683 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 465 858 1388 - - -
Mov Cap-2 Maneuver 548 - - - - -
          Stage 1 822 - - - - -
          Stage 2 683 - - - - -
 


Approach EB NB SB
HCM Control Delay, s 9.7 0.8 0
HCM LOS A
 


Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1388 - 825 - -
HCM Lane V/C Ratio 0.025 - 0.069 - -
HCM Control Delay (s) 7.7 0 9.7 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.2 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 348 1 63 132 152 0 0 491 91
Future Volume (vph) 0 0 0 348 1 63 132 152 0 0 491 91
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -2%
Storage Length (ft) 0 0 330 330 0 0 0 370
Storage Lanes 0 0 1 1 1 0 0 1
Taper Length (ft) 25 200 25 25
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.91 0.91 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.953 0.950 0.990
Satd. Flow (prot) 0 0 0 1564 1569 1473 1476 3076 0 0 3292 1473
Flt Permitted 0.950 0.953 0.950 0.990
Satd. Flow (perm) 0 0 0 1564 1569 1473 1476 3076 0 0 3292 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 118 154
Link Speed (mph) 30 30 45 45
Link Distance (ft) 967 1298 399 506
Travel Time (s) 22.0 29.5 6.0 7.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 0 0 0 348 1 63 132 152 0 0 491 91
Shared Lane Traffic (%) 50% 30%
Lane Group Flow (vph) 0 0 0 174 175 63 92 192 0 0 491 91
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Split NA custom Split NA NA Perm
Protected Phases 5 5 8 6 7 11 6 7 11 8
Permitted Phases 5 8
Minimum Initial (s) 6.0 6.0 20.0 20.0 20.0
Minimum Split (s) 39.3 39.3 33.0 33.0 33.0
Total Split (s) 43.0 43.0 48.0 48.0 48.0
Total Split (%) 22.2% 22.2% 24.7% 24.7% 24.7%
Maximum Green (s) 36.7 36.7 42.0 42.0 42.0
Yellow Time (s) 4.3 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Total Lost Time (s) 6.3 6.3 6.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.0 4.5 4.5 4.5
Recall Mode None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 0 0 0 0 0
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Lane Group Ø6 Ø7 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Turn Type
Protected Phases 6 7 11 13
Permitted Phases
Minimum Initial (s) 20.0 6.0 4.0 3.7
Minimum Split (s) 34.0 46.0 10.0 9.7
Total Split (s) 37.3 46.0 10.0 9.7
Total Split (%) 19% 24% 5% 5%
Maximum Green (s) 31.3 40.0 4.0 3.7
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Total Lost Time (s)
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 21.0 25.0
Pedestrian Calls (#/hr) 0 0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 26.7 26.7 69.9 47.4 47.4 36.8 36.8
Actuated g/C Ratio 0.19 0.19 0.50 0.34 0.34 0.26 0.26
v/c Ratio 0.58 0.58 0.08 0.18 0.18 0.57 0.18
Control Delay 60.6 60.6 0.2 1.2 0.7 48.1 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.6 60.6 0.2 1.2 0.7 48.1 0.8
LOS E E A A A D A
Approach Delay 51.4 0.8 40.7
Approach LOS D A D


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 139.3
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 35.3 Intersection LOS: D
Intersection Capacity Utilization 49.1% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     2: Reserve Street & WB On Ramp/WB Off Ramp
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Lane Group Ø6 Ø7 Ø11 Ø13
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 37 0 324 0 0 0 0 267 149 202 633 0
Future Volume (vph) 37 0 324 0 0 0 0 267 149 202 633 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -1%
Storage Length (ft) 165 165 0 0 150 240 190 0
Storage Lanes 1 1 0 0 1 1 1 0
Taper Length (ft) 200 25 30 50
Lane Util. Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.95 1.00
Ped Bike Factor
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1646 0 2592 0 0 0 0 4660 1451 1638 3276 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1646 0 2592 0 0 0 0 4660 1451 1638 3276 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 324 187
Link Speed (mph) 30 30 45 45
Link Distance (ft) 1164 1456 816 399
Travel Time (s) 26.5 33.1 12.4 6.0
Confl. Peds. (#/hr) 6
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 37 0 324 0 0 0 0 267 149 202 633 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 37 0 324 0 0 0 0 267 149 202 633 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Right Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Prot custom NA Free Split NA
Protected Phases 7 6 7 11 6 5 8 13 5 8 13
Permitted Phases Free
Minimum Initial (s) 6.0 20.0
Minimum Split (s) 46.0 34.0
Total Split (s) 46.0 37.3
Total Split (%) 23.7% 19.2%
Maximum Green (s) 40.0 31.3
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Total Lost Time (s) 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5
Recall Mode None None
Walk Time (s) 7.0 7.0
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Lane Group Ø5 Ø8 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Turn Type
Protected Phases 5 8 11 13
Permitted Phases
Minimum Initial (s) 6.0 20.0 4.0 3.7
Minimum Split (s) 39.3 33.0 10.0 9.7
Total Split (s) 43.0 48.0 10.0 9.7
Total Split (%) 22% 25% 5% 5%
Maximum Green (s) 36.7 42.0 4.0 3.7
Yellow Time (s) 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Total Lost Time (s)
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0







Lanes, Volumes, Timings
3: Reserve Street & EB Off Ramp/EB On Ramp 07/29/2020


Reserve Street 7:00 am 09/02/2016 Phase 1B Synchro 10 Report
Bob Abelin Page 7


Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Flash Dont Walk (s) 25.0 21.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 10.3 47.4 20.8 139.3 79.4 79.4
Actuated g/C Ratio 0.07 0.34 0.15 1.00 0.57 0.57
v/c Ratio 0.31 0.30 0.38 0.10 0.22 0.34
Control Delay 71.8 4.2 57.9 0.1 0.5 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.4 0.2
Total Delay 71.8 4.2 57.9 0.1 0.9 0.7
LOS E A E A A A
Approach Delay 11.2 37.2 0.7
Approach LOS B D A


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 139.3
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.58
Intersection Signal Delay: 12.5 Intersection LOS: B
Intersection Capacity Utilization 49.1% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     3: Reserve Street & EB Off Ramp/EB On Ramp
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Lane Group Ø5 Ø8 Ø11 Ø13
Flash Dont Walk (s) 18.0 20.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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Intersection
Int Delay, s/veh 3.5


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 1 115 28 1 8 48 179 4 8 295 1
Future Vol, veh/h 7 1 115 28 1 8 48 179 4 8 295 1
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 0 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 7 1 115 28 1 8 48 179 4 8 295 1
 


Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 594 591 296 647 589 181 296 0 0 183 0 0
          Stage 1 312 312 - 277 277 - - - - - - -
          Stage 2 282 279 - 370 312 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 417 420 743 384 421 862 1265 - - 1392 - -
          Stage 1 699 658 - 729 681 - - - - - - -
          Stage 2 725 680 - 650 658 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 398 401 743 313 402 862 1265 - - 1392 - -
Mov Cap-2 Maneuver 398 401 - 313 402 - - - - - - -
          Stage 1 672 653 - 701 655 - - - - - - -
          Stage 2 690 654 - 545 653 - - - - - - -
 


Approach EB WB NB SB
HCM Control Delay, s 11.2 15.9 1.7 0.2
HCM LOS B C
 


Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1265 - - 703 366 1392 - -
HCM Lane V/C Ratio 0.038 - - 0.175 0.101 0.006 - -
HCM Control Delay (s) 8 - - 11.2 15.9 7.6 0 -
HCM Lane LOS A - - B C A A -
HCM 95th %tile Q(veh) 0.1 - - 0.6 0.3 0 - -
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Intersection
Int Delay, s/veh 2.4


Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 63 95 183 285 4
Future Vol, veh/h 5 63 95 183 285 4
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 63 95 183 285 4
 


Major/Minor Minor2 Major1 Major2
Conflicting Flow All 660 287 289 0 - 0
          Stage 1 287 - - - - -
          Stage 2 373 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 428 752 1273 - - -
          Stage 1 762 - - - - -
          Stage 2 696 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 392 752 1273 - - -
Mov Cap-2 Maneuver 497 - - - - -
          Stage 1 699 - - - - -
          Stage 2 696 - - - - -
 


Approach EB NB SB
HCM Control Delay, s 10.5 2.8 0
HCM LOS B
 


Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1273 - 725 - -
HCM Lane V/C Ratio 0.075 - 0.094 - -
HCM Control Delay (s) 8.1 0 10.5 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.2 - 0.3 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 288 4 155 292 297 0 0 303 78
Future Volume (vph) 0 0 0 288 4 155 292 297 0 0 303 78
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -2%
Storage Length (ft) 0 0 330 330 0 0 0 370
Storage Lanes 0 0 1 1 1 0 0 1
Taper Length (ft) 25 200 25 25
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.91 0.91 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.954 0.950 0.988
Satd. Flow (prot) 0 0 0 1564 1570 1473 1476 3070 0 0 3292 1473
Flt Permitted 0.950 0.954 0.950 0.988
Satd. Flow (perm) 0 0 0 1564 1570 1473 1476 3070 0 0 3292 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 155 154
Link Speed (mph) 75 30 45 45
Link Distance (ft) 967 1298 399 506
Travel Time (s) 8.8 29.5 6.0 7.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 0 0 0 288 4 155 292 297 0 0 303 78
Shared Lane Traffic (%) 49% 34%
Lane Group Flow (vph) 0 0 0 147 145 155 193 396 0 0 303 78
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Split NA custom Split NA NA Perm
Protected Phases 5 5 8 6 7 11 6 7 11 8
Permitted Phases 5 8
Minimum Initial (s) 6.0 6.0 20.0 20.0 20.0
Minimum Split (s) 39.3 39.3 33.0 33.0 33.0
Total Split (s) 46.3 46.3 56.0 56.0 56.0
Total Split (%) 23.9% 23.9% 28.9% 28.9% 28.9%
Maximum Green (s) 40.0 40.0 50.0 50.0 50.0
Yellow Time (s) 4.3 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Total Lost Time (s) 6.3 6.3 6.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.0 4.5 4.5 4.5
Recall Mode None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 0 0 0 0 0
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Lane Group Ø6 Ø7 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Turn Type
Protected Phases 6 7 11 13
Permitted Phases
Minimum Initial (s) 20.0 6.0 4.0 3.7
Minimum Split (s) 34.0 46.0 10.0 9.7
Total Split (s) 46.0 26.0 10.0 9.7
Total Split (%) 24% 13% 5% 5%
Maximum Green (s) 40.0 20.0 4.0 3.7
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Total Lost Time (s)
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 21.0 25.0
Pedestrian Calls (#/hr) 0 0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Act Effct Green (s) 22.5 22.5 57.3 56.3 56.3 28.3 28.3
Actuated g/C Ratio 0.17 0.17 0.42 0.41 0.41 0.21 0.21
v/c Ratio 0.57 0.56 0.22 0.32 0.31 0.44 0.18
Control Delay 64.4 63.9 4.3 3.8 2.7 51.2 0.9
Queue Delay 0.0 0.0 0.0 0.8 0.4 0.0 0.0
Total Delay 64.4 63.9 4.3 4.7 3.1 51.2 0.9
LOS E E A A A D A
Approach Delay 43.4 3.6 40.9
Approach LOS D A D


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 136.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 26.2 Intersection LOS: C
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     2: Reserve Street & WB On Ramp/WB Off Ramp
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Lane Group Ø6 Ø7 Ø11 Ø13
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 63 0 160 0 0 0 0 482 377 100 515 0
Future Volume (vph) 63 0 160 0 0 0 0 482 377 100 515 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -1%
Storage Length (ft) 165 165 0 0 150 240 190 0
Storage Lanes 1 1 0 0 1 1 1 0
Taper Length (ft) 200 25 30 50
Lane Util. Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1646 0 2592 0 0 0 0 4660 1451 1638 3276 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1646 0 2592 0 0 0 0 4660 1451 1636 3276 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 160 377
Link Speed (mph) 30 75 45 45
Link Distance (ft) 1164 1456 816 399
Travel Time (s) 26.5 13.2 12.4 6.0
Confl. Peds. (#/hr) 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 63 0 160 0 0 0 0 482 377 100 515 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 63 0 160 0 0 0 0 482 377 100 515 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Right Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Prot custom NA Free Split NA
Protected Phases 7 6 7 6 5 8 13 5 8 13
Permitted Phases Free
Minimum Initial (s) 6.0 20.0
Minimum Split (s) 46.0 34.0
Total Split (s) 26.0 46.0
Total Split (%) 13.4% 23.7%
Maximum Green (s) 20.0 40.0
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Total Lost Time (s) 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5
Recall Mode None None
Walk Time (s) 7.0 7.0
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Lane Group Ø5 Ø8 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Turn Type
Protected Phases 5 8 11 13
Permitted Phases
Minimum Initial (s) 6.0 20.0 4.0 3.7
Minimum Split (s) 39.3 33.0 10.0 9.7
Total Split (s) 46.3 56.0 10.0 9.7
Total Split (%) 24% 29% 5% 5%
Maximum Green (s) 40.0 50.0 4.0 3.7
Yellow Time (s) 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Total Lost Time (s)
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0







Lanes, Volumes, Timings
3: Reserve Street & EB Off Ramp/EB On Ramp 07/29/2020


Reserve Street 5:00 pm 09/02/2016 Phase 1B Synchro 10 Report
Bob Abelin Page 7


Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Flash Dont Walk (s) 25.0 21.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 13.0 45.9 26.6 136.2 67.1 67.1
Actuated g/C Ratio 0.10 0.34 0.20 1.00 0.49 0.49
v/c Ratio 0.40 0.16 0.53 0.26 0.12 0.32
Control Delay 71.9 5.4 53.3 0.4 1.0 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 71.9 5.4 53.3 0.4 1.0 1.3
LOS E A D A A A
Approach Delay 24.2 30.1 1.3
Approach LOS C C A


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 136.2
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 18.9 Intersection LOS: B
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     3: Reserve Street & EB Off Ramp/EB On Ramp
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Lane Group Ø5 Ø8 Ø11 Ø13
Flash Dont Walk (s) 18.0 20.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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Intersection
Int Delay, s/veh 3.2


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 2 8 84 12 1 8 133 327 4 8 192 3
Future Vol, veh/h 2 8 84 12 1 8 133 327 4 8 192 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 0 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 2 8 84 12 1 8 133 327 4 8 192 3
 


Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 810 807 194 851 806 329 195 0 0 331 0 0
          Stage 1 210 210 - 595 595 - - - - - - -
          Stage 2 600 597 - 256 211 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 298 315 847 280 316 712 1378 - - 1228 - -
          Stage 1 792 728 - 491 492 - - - - - - -
          Stage 2 488 491 - 749 728 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 271 283 847 227 283 712 1378 - - 1228 - -
Mov Cap-2 Maneuver 271 283 - 227 283 - - - - - - -
          Stage 1 715 723 - 443 444 - - - - - - -
          Stage 2 435 443 - 663 723 - - - - - - -
 


Approach EB WB NB SB
HCM Control Delay, s 11 17.5 2.3 0.3
HCM LOS B C
 


Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1378 - - 697 310 1228 - -
HCM Lane V/C Ratio 0.097 - - 0.135 0.068 0.007 - -
HCM Control Delay (s) 7.9 - - 11 17.5 8 - -
HCM Lane LOS A - - B C A - -
HCM 95th %tile Q(veh) 0.3 - - 0.5 0.2 0 - -
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Intersection
Int Delay, s/veh 1.6


Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 60 47 322 183 5
Future Vol, veh/h 5 60 47 322 183 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 5 60 47 322 183 5
 


Major/Minor Minor2 Major1 Major2
Conflicting Flow All 602 186 188 0 - 0
          Stage 1 186 - - - - -
          Stage 2 416 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 463 856 1386 - - -
          Stage 1 846 - - - - -
          Stage 2 666 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 444 856 1386 - - -
Mov Cap-2 Maneuver 532 - - - - -
          Stage 1 811 - - - - -
          Stage 2 666 - - - - -
 


Approach EB NB SB
HCM Control Delay, s 9.8 1 0
HCM LOS A
 


Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1386 - 818 - -
HCM Lane V/C Ratio 0.034 - 0.079 - -
HCM Control Delay (s) 7.7 0 9.8 - -
HCM Lane LOS A A A - -
HCM 95th %tile Q(veh) 0.1 - 0.3 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 348 1 77 132 195 0 0 624 124
Future Volume (vph) 0 0 0 348 1 77 132 195 0 0 624 124
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -2%
Storage Length (ft) 0 0 330 330 0 0 0 370
Storage Lanes 0 0 1 1 1 0 0 1
Taper Length (ft) 25 200 25 25
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.91 0.91 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.953 0.950 0.994
Satd. Flow (prot) 0 0 0 1564 1569 1473 1476 3088 0 0 3292 1473
Flt Permitted 0.950 0.953 0.950 0.994
Satd. Flow (perm) 0 0 0 1564 1569 1473 1476 3088 0 0 3292 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 118 154
Link Speed (mph) 30 30 45 45
Link Distance (ft) 967 1298 399 506
Travel Time (s) 22.0 29.5 6.0 7.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 0 0 0 348 1 77 132 195 0 0 624 124
Shared Lane Traffic (%) 50% 20%
Lane Group Flow (vph) 0 0 0 174 175 77 106 221 0 0 624 124
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1
Detector Template Left Thru Right Left Thru Thru Right
Leading Detector (ft) 50 50 50 50 50 50 50
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) 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+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
Turn Type Split NA custom Split NA NA Perm
Protected Phases 5 5 8 6 7 11 6 7 11 8
Permitted Phases 5 8
Detector Phase 5 5 8 6 7 11 6 7 11 8 8
Switch Phase
Minimum Initial (s) 6.0 6.0 20.0 20.0 20.0
Minimum Split (s) 39.3 39.3 33.0 33.0 33.0
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Lane Group Ø6 Ø7 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 6 7 11 13
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 20.0 6.0 4.0 3.7
Minimum Split (s) 34.0 46.0 10.0 9.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 46.3 46.3 56.0 56.0 56.0
Total Split (%) 23.9% 23.9% 28.9% 28.9% 28.9%
Maximum Green (s) 40.0 40.0 50.0 50.0 50.0
Yellow Time (s) 4.3 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.0 4.5 4.5 4.5
Recall Mode None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 29.7 29.7 81.9 49.9 49.9 45.8 45.8
Actuated g/C Ratio 0.19 0.19 0.53 0.32 0.32 0.30 0.30
v/c Ratio 0.58 0.58 0.09 0.22 0.22 0.64 0.23
Control Delay 65.8 65.8 0.7 1.6 0.9 51.6 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.8 65.8 0.7 1.6 0.9 51.6 3.6
LOS E E A A A D A
Approach Delay 54.1 1.1 43.6
Approach LOS D A D


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 153.9
Natural Cycle: 175
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 37.3 Intersection LOS: D
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     2: Reserve Street & WB On Ramp/WB Off Ramp
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Lane Group Ø6 Ø7 Ø11 Ø13
Total Split (s) 46.0 26.0 10.0 9.7
Total Split (%) 24% 13% 5% 5%
Maximum Green (s) 40.0 20.0 4.0 3.7
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 21.0 25.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary







Lanes, Volumes, Timings
3: Reserve Street & EB Off Ramp/EB On Ramp 07/27/2020


Reserve Street 7:00 am 09/02/2016 Full Build Synchro 10 Report
Bob Abelin Page 5


Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 49 0 324 0 0 0 0 298 149 244 725 0
Future Volume (vph) 49 0 324 0 0 0 0 298 149 244 725 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -1%
Storage Length (ft) 165 165 0 0 150 240 190 0
Storage Lanes 1 1 0 0 1 1 1 0
Taper Length (ft) 200 25 30 50
Lane Util. Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.95 1.00
Ped Bike Factor
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1646 0 2592 0 0 0 0 4660 1451 1638 3276 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1646 0 2592 0 0 0 0 4660 1451 1638 3276 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 324 187
Link Speed (mph) 30 30 45 45
Link Distance (ft) 1164 1456 816 399
Travel Time (s) 26.5 33.1 12.4 6.0
Confl. Peds. (#/hr) 6
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 49 0 324 0 0 0 0 298 149 244 725 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 49 0 324 0 0 0 0 298 149 244 725 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Right Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1
Detector Template Left Right Thru Right Left Thru
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 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
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot custom NA Free Split NA
Protected Phases 7 6 7 11 6 5 8 13 5 8 13
Permitted Phases Free
Detector Phase 7 6 7 11 6 5 8 13 5 8 13
Switch Phase
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Lane Group Ø5 Ø8 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 5 8 11 13
Permitted Phases
Detector Phase
Switch Phase
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 6.0 20.0
Minimum Split (s) 46.0 34.0
Total Split (s) 26.0 46.0
Total Split (%) 13.4% 23.7%
Maximum Green (s) 20.0 40.0
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5
Recall Mode None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 25.0 21.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 11.9 49.9 21.8 153.9 91.5 91.5
Actuated g/C Ratio 0.08 0.32 0.14 1.00 0.59 0.59
v/c Ratio 0.39 0.31 0.45 0.10 0.25 0.37
Control Delay 80.8 4.5 65.3 0.1 0.5 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.5 0.2
Total Delay 80.8 4.5 65.3 0.1 1.0 0.7
LOS F A E A A A
Approach Delay 14.5 43.6 0.8
Approach LOS B D A


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 153.9
Natural Cycle: 175
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 14.4 Intersection LOS: B
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     3: Reserve Street & EB Off Ramp/EB On Ramp
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Lane Group Ø5 Ø8 Ø11 Ø13
Minimum Initial (s) 6.0 20.0 4.0 3.7
Minimum Split (s) 39.3 33.0 10.0 9.7
Total Split (s) 46.3 56.0 10.0 9.7
Total Split (%) 24% 29% 5% 5%
Maximum Green (s) 40.0 50.0 4.0 3.7
Yellow Time (s) 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 18.0 20.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 12 1 214 28 1 8 82 202 4 8 363 3
Future Volume (vph) 12 1 214 28 1 8 82 202 4 8 363 3
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.873 0.971 0.997 0.999
Flt Protected 0.997 0.964 0.950 0.999
Satd. Flow (prot) 0 1493 0 0 1606 0 1630 1711 0 0 1712 0
Flt Permitted 0.997 0.964 0.950 0.999
Satd. Flow (perm) 0 1493 0 0 1606 0 1630 1711 0 0 1712 0
Link Speed (mph) 45 45 45 45
Link Distance (ft) 575 291 351 587
Travel Time (s) 8.7 4.4 5.3 8.9
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 12 1 214 28 1 8 82 202 4 8 363 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 227 0 0 37 0 82 206 0 0 374 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 0 0 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11
Turning Speed (mph) 15 9 15 9 15 9 15 9
Sign Control Stop Stop Free Free


Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 9 131 118 188 287 6
Future Volume (vph) 9 131 118 188 287 6
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.874 0.997
Flt Protected 0.997 0.981
Satd. Flow (prot) 1495 0 0 1683 1711 0
Flt Permitted 0.997 0.981
Satd. Flow (perm) 1495 0 0 1683 1711 0
Link Speed (mph) 45 45 45
Link Distance (ft) 819 587 252
Travel Time (s) 12.4 8.9 3.8
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 9 131 118 188 287 6
Shared Lane Traffic (%)
Lane Group Flow (vph) 140 0 0 306 293 0
Enter Blocked Intersection No No No No No No
Lane Alignment Left Right Left Left Left Right
Median Width(ft) 12 13 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane Yes Yes
Headway Factor 1.11 1.11 1.11 1.11 1.11 1.11
Turning Speed (mph) 15 9 15 9
Sign Control Stop Free Free


Intersection Summary
Area Type: Other
Control Type: Unsignalized
Intersection Capacity Utilization 54.0% ICU Level of Service A
Analysis Period (min) 15
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Intersection
Int Delay, s/veh 5.2


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 12 1 214 28 1 8 82 202 4 8 363 3
Future Vol, veh/h 12 1 214 28 1 8 82 202 4 8 363 3
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 0 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 12 1 214 28 1 8 82 202 4 8 363 3
 


Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 754 751 365 856 750 204 366 0 0 206 0 0
          Stage 1 381 381 - 368 368 - - - - - - -
          Stage 2 373 370 - 488 382 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 326 340 680 278 340 837 1193 - - 1365 - -
          Stage 1 641 613 - 652 621 - - - - - - -
          Stage 2 648 620 - 561 613 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 304 314 680 179 314 837 1193 - - 1365 - -
Mov Cap-2 Maneuver 304 314 - 179 314 - - - - - - -
          Stage 1 597 609 - 607 578 - - - - - - -
          Stage 2 597 577 - 381 609 - - - - - - -
 


Approach EB WB NB SB
HCM Control Delay, s 13.8 24.8 2.3 0.2
HCM LOS B C
 


Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1193 - - 635 219 1365 - -
HCM Lane V/C Ratio 0.069 - - 0.357 0.169 0.006 - -
HCM Control Delay (s) 8.2 - - 13.8 24.8 7.7 0 -
HCM Lane LOS A - - B C A A -
HCM 95th %tile Q(veh) 0.2 - - 1.6 0.6 0 - -
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Intersection
Int Delay, s/veh 3.4


Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 131 118 188 287 6
Future Vol, veh/h 9 131 118 188 287 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 131 118 188 287 6
 


Major/Minor Minor2 Major1 Major2
Conflicting Flow All 714 290 293 0 - 0
          Stage 1 290 - - - - -
          Stage 2 424 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 398 749 1269 - - -
          Stage 1 759 - - - - -
          Stage 2 660 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 357 749 1269 - - -
Mov Cap-2 Maneuver 469 - - - - -
          Stage 1 680 - - - - -
          Stage 2 660 - - - - -
 


Approach EB NB SB
HCM Control Delay, s 11.2 3.1 0
HCM LOS B
 


Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1269 - 721 - -
HCM Lane V/C Ratio 0.093 - 0.194 - -
HCM Control Delay (s) 8.1 0 11.2 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.3 - 0.7 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 288 4 197 292 422 0 0 388 99
Future Volume (vph) 0 0 0 288 4 197 292 422 0 0 388 99
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -2%
Storage Length (ft) 0 0 330 330 0 0 0 370
Storage Lanes 0 0 1 1 1 0 0 1
Taper Length (ft) 25 200 25 25
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 0.91 0.91 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.954 0.950 0.994
Satd. Flow (prot) 0 0 0 1564 1570 1473 1476 3088 0 0 3292 1473
Flt Permitted 0.950 0.954 0.950 0.994
Satd. Flow (perm) 0 0 0 1564 1570 1473 1476 3088 0 0 3292 1473
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 197 154
Link Speed (mph) 75 30 45 45
Link Distance (ft) 967 1298 399 506
Travel Time (s) 8.8 29.5 6.0 7.7
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 0 0 0 288 4 197 292 422 0 0 388 99
Shared Lane Traffic (%) 49% 21%
Lane Group Flow (vph) 0 0 0 147 145 197 231 483 0 0 388 99
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 24 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1
Detector Template Left Thru Right Left Thru Thru Right
Leading Detector (ft) 50 50 50 50 50 50 50
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) 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+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
Turn Type Split NA custom Split NA NA Perm
Protected Phases 5 5 8 6 7 11 6 7 11 8
Permitted Phases 5 8
Detector Phase 5 5 8 6 7 11 6 7 11 8 8
Switch Phase
Minimum Initial (s) 6.0 6.0 20.0 20.0 20.0
Minimum Split (s) 39.3 39.3 33.0 33.0 33.0
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Lane Group Ø6 Ø7 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 6 7 11 13
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 20.0 6.0 4.0 3.7
Minimum Split (s) 34.0 46.0 10.0 9.7
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 43.0 43.0 41.0 41.0 41.0
Total Split (%) 22.2% 22.2% 21.1% 21.1% 21.1%
Maximum Green (s) 36.7 36.7 35.0 35.0 35.0
Yellow Time (s) 4.3 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.3 6.3 6.0 6.0 6.0
Lead/Lag Lag Lag Lead Lead Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.0 4.5 4.5 4.5
Recall Mode None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 24.3 24.3 62.0 64.5 64.5 31.2 31.2
Actuated g/C Ratio 0.16 0.16 0.42 0.43 0.43 0.21 0.21
v/c Ratio 0.58 0.57 0.27 0.36 0.36 0.56 0.23
Control Delay 69.2 68.7 4.5 3.6 2.5 58.5 1.5
Queue Delay 0.0 0.0 0.0 0.4 0.2 0.0 0.0
Total Delay 69.2 68.7 4.5 4.0 2.7 58.5 1.5
LOS E E A A A E A
Approach Delay 43.0 3.1 46.9
Approach LOS D A D


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 148.8
Natural Cycle: 175
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 27.3 Intersection LOS: C
Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     2: Reserve Street & WB On Ramp/WB Off Ramp
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Lane Group Ø6 Ø7 Ø11 Ø13
Total Split (s) 42.3 48.0 10.0 9.7
Total Split (%) 22% 25% 5% 5%
Maximum Green (s) 36.3 42.0 4.0 3.7
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 21.0 25.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 97 0 160 0 0 0 0 573 377 126 573 0
Future Volume (vph) 97 0 160 0 0 0 0 573 377 126 573 0
Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750
Grade (%) -2% -2% 1% -1%
Storage Length (ft) 165 165 0 0 150 240 190 0
Storage Lanes 1 1 0 0 1 1 1 0
Taper Length (ft) 200 25 30 50
Lane Util. Factor 1.00 1.00 0.88 1.00 1.00 1.00 1.00 0.91 1.00 1.00 0.95 1.00
Ped Bike Factor 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1646 0 2592 0 0 0 0 4660 1451 1638 3276 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1646 0 2592 0 0 0 0 4660 1451 1637 3276 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 160 353
Link Speed (mph) 30 75 45 45
Link Distance (ft) 1164 1456 816 399
Travel Time (s) 26.5 13.2 12.4 6.0
Confl. Peds. (#/hr) 1
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 97 0 160 0 0 0 0 573 377 126 573 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 97 0 160 0 0 0 0 573 377 126 573 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Right Left Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.10 1.10 1.10 1.10 1.10 1.10 1.12 1.12 1.12 1.10 1.10 1.10
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1
Detector Template Left Right Thru Right Left Thru
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 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
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot custom NA Free Split NA
Protected Phases 7 6 7 6 5 8 13 5 8 13
Permitted Phases Free
Detector Phase 7 6 7 6 5 8 13 5 8 13
Switch Phase
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Lane Group Ø5 Ø8 Ø11 Ø13
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Grade (%)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor
Ped Bike Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Confl. Peds. (#/hr)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)
Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors 
Detector Template 
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type
Protected Phases 5 8 11 13
Permitted Phases
Detector Phase
Switch Phase







Lanes, Volumes, Timings
3: Reserve Street & EB Off Ramp/EB On Ramp 07/27/2020


Reserve Street 5:00 pm 09/02/2016 Full Build Synchro 10 Report
Bob Abelin Page 7


Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Minimum Initial (s) 6.0 20.0
Minimum Split (s) 46.0 34.0
Total Split (s) 48.0 42.3
Total Split (%) 24.7% 21.8%
Maximum Green (s) 42.0 36.3
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 6.0 6.0
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5
Recall Mode None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 25.0 21.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 17.9 54.2 30.1 148.8 71.7 71.7
Actuated g/C Ratio 0.12 0.36 0.20 1.00 0.48 0.48
v/c Ratio 0.49 0.15 0.61 0.26 0.16 0.36
Control Delay 73.3 4.8 58.6 0.4 1.1 1.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.2
Total Delay 73.3 4.8 58.6 0.4 1.1 1.5
LOS E A E A A A
Approach Delay 30.7 35.5 1.4
Approach LOS C D A


Intersection Summary
Area Type: Other
Cycle Length: 194
Actuated Cycle Length: 148.8
Natural Cycle: 175
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 22.4 Intersection LOS: C
Intersection Capacity Utilization 45.3% ICU Level of Service A
Analysis Period (min) 15


Splits and Phases:     3: Reserve Street & EB Off Ramp/EB On Ramp
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Lane Group Ø5 Ø8 Ø11 Ø13
Minimum Initial (s) 6.0 20.0 4.0 3.7
Minimum Split (s) 39.3 33.0 10.0 9.7
Total Split (s) 43.0 41.0 10.0 9.7
Total Split (%) 22% 21% 5% 5%
Maximum Green (s) 36.7 35.0 4.0 3.7
Yellow Time (s) 4.3 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.5 3.0 3.0
Recall Mode None None None None
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 18.0 20.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS


Intersection Summary
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Intersection
Int Delay, s/veh 4.4


Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 8 147 12 1 8 231 395 4 8 236 8
Future Vol, veh/h 5 8 147 12 1 8 231 395 4 8 236 8
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 0 - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 5 8 147 12 1 8 231 395 4 8 236 8
 


Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1120 1117 240 1193 1119 397 244 0 0 399 0 0
          Stage 1 256 256 - 859 859 - - - - - - -
          Stage 2 864 861 - 334 260 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 184 207 799 164 207 652 1322 - - 1160 - -
          Stage 1 749 696 - 351 373 - - - - - - -
          Stage 2 349 372 - 680 693 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 156 169 799 111 169 652 1322 - - 1160 - -
Mov Cap-2 Maneuver 156 169 - 111 169 - - - - - - -
          Stage 1 618 690 - 290 308 - - - - - - -
          Stage 2 284 307 - 544 687 - - - - - - -
 


Approach EB WB NB SB
HCM Control Delay, s 13 29.8 3 0.3
HCM LOS B D
 


Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1322 - - 608 166 1160 - -
HCM Lane V/C Ratio 0.175 - - 0.263 0.127 0.007 - -
HCM Control Delay (s) 8.3 - - 13 29.8 8.1 - -
HCM Lane LOS A - - B D A - -
HCM 95th %tile Q(veh) 0.6 - - 1.1 0.4 0 - -
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Intersection
Int Delay, s/veh 2.7


Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 104 115 325 188 9
Future Vol, veh/h 7 104 115 325 188 9
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 100 100 100 100 100 100
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 104 115 325 188 9
 


Major/Minor Minor2 Major1 Major2
Conflicting Flow All 748 193 197 0 - 0
          Stage 1 193 - - - - -
          Stage 2 555 - - - - -
Critical Hdwy 6.42 6.22 4.12 - - -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3.518 3.318 2.218 - - -
Pot Cap-1 Maneuver 380 849 1376 - - -
          Stage 1 840 - - - - -
          Stage 2 575 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 341 849 1376 - - -
Mov Cap-2 Maneuver 448 - - - - -
          Stage 1 754 - - - - -
          Stage 2 575 - - - - -
 


Approach EB NB SB
HCM Control Delay, s 10.2 2.1 0
HCM LOS B
 


Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1376 - 804 - -
HCM Lane V/C Ratio 0.084 - 0.138 - -
HCM Control Delay (s) 7.9 0 10.2 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.3 - 0.5 - -







Queuing and Blocking Report
Existing 2019 07/27/2020


Scenario 1 Reserve Street SimTraffic Report
Bob Abelin Page 1


Intersection: 2: Reserve Street & WB On Ramp/WB Off Ramp


Movement WB WB WB NB NB NB SB SB SB
Directions Served L LT R L LT T T T R
Maximum Queue (ft) 145 168 28 16 12 31 199 173 45
Average Queue (ft) 109 125 14 8 5 10 154 114 24
95th Queue (ft) 174 197 34 27 19 34 225 209 51
Link Distance (ft) 1241 333 333 333 417 417
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 330 330 370
Storage Blk Time (%)
Queuing Penalty (veh)


Intersection: 3: Reserve Street & EB Off Ramp/EB On Ramp


Movement EB EB EB NB NB NB SB SB SB
Directions Served L R R T T T L T T
Maximum Queue (ft) 55 172 149 44 75 83 14 17 23
Average Queue (ft) 31 125 85 13 44 43 6 4 9
95th Queue (ft) 63 192 173 43 88 96 29 21 30
Link Distance (ft) 1116 721 721 333 333
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 165 165 150 190
Storage Blk Time (%) 3 0
Queuing Penalty (veh) 6 0


Intersection: 52: Expo Pkwy


Movement EB WB NB SB
Directions Served LTR LTR L LTR
Maximum Queue (ft) 28 30 14 4
Average Queue (ft) 26 24 3 1
95th Queue (ft) 35 43 15 8
Link Distance (ft) 521 256 284 537
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)







Queuing and Blocking Report
Existing 2019 07/27/2020


Scenario 1 Reserve Street SimTraffic Report
Bob Abelin Page 2


Intersection: 57: Stonebridge


Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 32 39
Average Queue (ft) 22 17
95th Queue (ft) 39 46
Link Distance (ft) 783 537
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)


Zone Summary
Zone wide Queuing Penalty: 6







Queuing and Blocking Report
Existing 2019 07/27/2020


Scenario 1 Reserve Street SimTraffic Report
RLA Page 1


Intersection: 2: Reserve Street & WB On Ramp/WB Off Ramp


Movement WB WB WB NB NB NB SB SB SB
Directions Served L LT R L LT T T T R
Maximum Queue (ft) 125 145 47 39 34 25 132 116 45
Average Queue (ft) 71 103 28 21 12 11 94 69 24
95th Queue (ft) 141 169 56 49 39 38 155 131 51
Link Distance (ft) 1241 333 333 333 417 417
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 330 330 370
Storage Blk Time (%)
Queuing Penalty (veh)


Intersection: 3: Reserve Street & EB Off Ramp/EB On Ramp


Movement EB EB EB NB NB NB SB SB SB
Directions Served L R R T T T L T T
Maximum Queue (ft) 76 94 56 67 106 101 18 46 51
Average Queue (ft) 43 56 24 25 62 46 4 17 24
95th Queue (ft) 87 107 71 73 121 107 19 51 61
Link Distance (ft) 1116 721 721 333 333
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 165 165 150 190
Storage Blk Time (%) 0
Queuing Penalty (veh) 0


Intersection: 28: Expo


Movement EB WB NB SB
Directions Served LTR LTR L LTR
Maximum Queue (ft) 36 30 22 5
Average Queue (ft) 24 20 6 1
95th Queue (ft) 43 43 28 10
Link Distance (ft) 270 144 379 642
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)



smcdaniel

Text Box

AM or PM?







Queuing and Blocking Report
Existing 2019 07/27/2020


Scenario 1 Reserve Street SimTraffic Report
RLA Page 2


Intersection: 57: Stonebridge


Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 30 22
Average Queue (ft) 22 5
95th Queue (ft) 39 22
Link Distance (ft) 328 642
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)


Zone Summary
Zone wide Queuing Penalty: 0







Queuing and Blocking Report
Full Build 07/27/2020


Scenario 1 Reserve Street SimTraffic Report
Bob Abelin Page 1


Intersection: 2: Reserve Street & WB On Ramp/WB Off Ramp


Movement WB WB WB NB NB NB SB SB SB
Directions Served L LT R L LT T T T R
Maximum Queue (ft) 205 205 44 18 35 22 264 252 46
Average Queue (ft) 139 151 18 7 13 7 199 181 33
95th Queue (ft) 235 230 47 20 39 26 283 269 54
Link Distance (ft) 1241 333 333 333 417 417
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 330 330 370
Storage Blk Time (%)
Queuing Penalty (veh)


Intersection: 3: Reserve Street & EB Off Ramp/EB On Ramp


Movement EB EB EB NB NB NB SB SB SB
Directions Served L R R T T T L T T
Maximum Queue (ft) 73 175 140 44 94 92 14 32 36
Average Queue (ft) 49 121 76 21 59 47 4 7 14
95th Queue (ft) 84 192 158 53 100 98 22 29 39
Link Distance (ft) 1116 721 721 333 333
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 165 165 150 190
Storage Blk Time (%) 4 0
Queuing Penalty (veh) 9 0


Intersection: 52: Expo Pkwy


Movement EB WB NB
Directions Served LTR LTR L
Maximum Queue (ft) 54 39 38
Average Queue (ft) 40 26 20
95th Queue (ft) 60 48 47
Link Distance (ft) 521 256 284
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)







Queuing and Blocking Report
Full Build 07/27/2020


Scenario 1 Reserve Street SimTraffic Report
Bob Abelin Page 2


Intersection: 57: Stonebridge


Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 49 44
Average Queue (ft) 36 19
95th Queue (ft) 56 51
Link Distance (ft) 783 537
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)


Zone Summary
Zone wide Queuing Penalty: 10







Queuing and Blocking Report
Full Build 07/27/2020


Scenario 1 Reserve Street SimTraffic Report
Bob Abelin Page 1


Intersection: 2: Reserve Street & WB On Ramp/WB Off Ramp


Movement WB WB WB NB NB NB SB SB SB
Directions Served L LT R L LT T T T R
Maximum Queue (ft) 133 141 54 31 37 51 172 167 54
Average Queue (ft) 73 108 37 12 17 23 131 120 33
95th Queue (ft) 147 164 62 35 42 62 188 193 57
Link Distance (ft) 1241 333 333 333 417 417
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 330 330 370
Storage Blk Time (%)
Queuing Penalty (veh)


Intersection: 3: Reserve Street & EB Off Ramp/EB On Ramp


Movement EB EB EB NB NB NB SB SB SB
Directions Served L R R T T T L T T
Maximum Queue (ft) 127 123 76 88 144 161 18 36 49
Average Queue (ft) 69 71 31 40 92 92 4 14 25
95th Queue (ft) 136 133 84 105 151 173 19 46 57
Link Distance (ft) 1116 721 721 333 333
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 165 165 150 190
Storage Blk Time (%) 0 0 1 1
Queuing Penalty (veh) 1 0 1 2


Intersection: 28: Expo


Movement EB WB NB SB
Directions Served LTR LTR L LTR
Maximum Queue (ft) 74 29 43 11
Average Queue (ft) 41 14 23 2
95th Queue (ft) 80 41 51 14
Link Distance (ft) 270 144 379 642
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)







Queuing and Blocking Report
Full Build 07/27/2020


Scenario 1 Reserve Street SimTraffic Report
Bob Abelin Page 2


Intersection: 57: Stonebridge


Movement EB NB
Directions Served LR LT
Maximum Queue (ft) 53 39
Average Queue (ft) 33 17
95th Queue (ft) 54 48
Link Distance (ft) 328 642
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)


Zone Summary
Zone wide Queuing Penalty: 4
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3.    How was the peak 15-minute period identified for the AM peak period (7 am to 9 am) and

the PM peak period (4 pm to 6 pm) without collecting 2 hours’ worth of data? This was not
addressed

 
 
 
Stephen McDaniel, P.E.
Project Engineer
 
 
From: Jeremy Keene <KeeneJ@ci.missoula.mt.us> 
Sent: Thursday, August 13, 2020 9:15 AM
To: Stephen McDaniel <smcdaniel@wgmgroup.com>; Dave DeGrandpre
<DeGrandpreD@ci.missoula.mt.us>; Kevin Slovarp <KSlovarp@ci.missoula.mt.us>
Cc: Aaron Wilson <wilsona@ci.missoula.mt.us>
Subject: Re: Grant Creek
 
Thanks all, I think it is best that Dave stays on point with this. I'll just let Mr. Cox know about
the upcoming meetings and that any additional staff comments will be available then. jk

From: Stephen McDaniel <smcdaniel@wgmgroup.com>
Sent: Thursday, August 13, 2020 7:54:27 AM
To: Dave DeGrandpre; Jeremy Keene; Kevin Slovarp
Subject: RE: Grant Creek
 
All, I should be able wrap up my comments and get them to you all today.
 

mailto:smcdaniel@wgmgroup.com


Best,
 
Stephen McDaniel, P.E.
Project Engineer
 
 
From: Dave DeGrandpre <DeGrandpreD@ci.missoula.mt.us> 
Sent: Thursday, August 13, 2020 6:25 AM
To: Jeremy Keene <KeeneJ@ci.missoula.mt.us>; Kevin Slovarp <KSlovarp@ci.missoula.mt.us>;
Stephen McDaniel <smcdaniel@wgmgroup.com>
Subject: RE: Grant Creek
 
Hi Jeremy,
 
The planning board held a public hearing on the application August 5 and made a recommendation
not to approve.  City Council will decide the request.
 
The LUP will hold an informational meeting on the project on 8/19 and public hearing on 8/24. 
Abelin Traffic Services revised the TIS to address staff comments (although I am not sure to what
extent). Is someone from Public Works/Engineering able to provide comments to the LUP or would
you be willing to authorize WGM Group to provide comments?
 
Thanks,
 
Dave
 
 

From: Jeremy Keene <KeeneJ@ci.missoula.mt.us> 
Sent: Tuesday, August 11, 2020 4:14 PM
To: Kevin Slovarp <KSlovarp@ci.missoula.mt.us>; Stephen McDaniel (smcdaniel@wgmgroup.com)
Cc: Dave DeGrandpre <DeGrandpreD@ci.missoula.mt.us>
Subject: Fw: Grant Creek
 
Can you give me an update on this? Thanks, jk
 

From: rtcox <birder1@bresnan.net>
Sent: Tuesday, August 11, 2020 3:44 PM
To: Jeremy Keene
Subject: Grant Creek
 
Good afternoon,
 
I am putting together some comments for Council.  Has Engineering or Public Works made any
further reviews after Mr. Abelin added some narrative to his TIS but basically dismissed the 2019

mailto:DeGrandpreD@ci.missoula.mt.us
mailto:KeeneJ@ci.missoula.mt.us
mailto:KSlovarp@ci.missoula.mt.us
mailto:smcdaniel@wgmgroup.com
mailto:KeeneJ@ci.missoula.mt.us
mailto:KSlovarp@ci.missoula.mt.us
mailto:smcdaniel@wgmgroup.com
mailto:DeGrandpreD@ci.missoula.mt.us
mailto:birder1@bresnan.net


measured traffic data as “anomalous”?  Are either Department making an updated comment in light
of my comments and the updated TIS? 
 
Thanks for your consideration of this.  Call if you wish; I would value your input.
 
RT Cox
307.299.2814
birder1@bresnan.net
 

Messages and attachments sent to or from this e-mail account pertaining to City business may
be considered public or private records depending on the message content. The City is often
required by law to provide public records to individuals requesting them. The City is also
required by law to protect private, confidential information. This message is intended for the
use of the individual or entity named above. If you are not the intended recipient of this
transmission, please notify the sender immediately, do not forward the message to anyone, and
delete all copies. Thank you   ­­  

Messages and attachments sent to or from this e-mail account pertaining to City business may
be considered public or private records depending on the message content. The City is often
required by law to provide public records to individuals requesting them. The City is also
required by law to protect private, confidential information. This message is intended for the
use of the individual or entity named above. If you are not the intended recipient of this
transmission, please notify the sender immediately, do not forward the message to anyone, and
delete all copies. Thank you   ­­  

mailto:birder1@bresnan.net


 
Re: updated TIS comment - 2920 Expo Prkwy 
 
Jeremy Keene <KeeneJ@ci.missoula.mt.us> 
To  mikemorgan@hm-assoc.com 
 
Hi Mike, 
 
I concur with our staff/consultant's comments which are available publicly.  
 
Best, jk 
 

 
From: mikemorgan@hm-assoc.com <mikemorgan@hm-assoc.com> 
Sent: Thursday, August 20, 2020 2:4 
To: Jeremy Keene 
Cc: Dave DeGrandpre 
Subject: FW: updated TIS comment - 2920 Expo Prkwy  
  
  
Hi Jeremy, 
I’m preparing for our council hearing Monday evening for rezone application at 2920 Expo Parkway, and 
I’m wondering if you reviewed the updated TIS produced by Bob Abelin, and if you have any 
comment.    If so, can you provide them to me please?  I would like opportunity to review your 
comments.  If you do not have any issues or comments, can you please reply stating as you see 
appropriate, that you reviewed the updated TIS and see no issues or comment? 
  
Traffic impact deserves close attention, and the best factual based information possible is the objective.   
This email does not attempt to present any bias or sway any comment any particular direction.  I am 
seeking strictly real factual based information free of any subjective based opinion. 
  
Thank you 
  
Mike Morgan 
  

HOFFMANN MORGAN & ASSOCIATES, ARCHITECTURE & PLANNING 
265 West Front Street, Missoula, MT 59802 
P: 406.728.8847 
mike@hm-assoc.com 
www.hm-assoc.com 
  
 

mailto:mikemorgan@hm-assoc.com
mailto:mikemorgan@hm-assoc.com
mailto:mike@hm-assoc.com
http://www.hm-assoc.com/


 

 
130 South Howie Street 

Helena, Montana 59601 

406-459-1443 

August 24, 2020 

 

Dave DeGrandpre, Planning Supervisor 

City of Missoula 

435 Ryman Street  

Missoula, MT 59802 

 

RE:  Grant Creek Village TIS Public Comment Responses 

 

Dear Dave, 

 

Below please find the responses to specific public comments regarding the traffic on and 

around Grant Creek Road as it relates to the July 2020 TIS for the Grant Creek Village 

project in Missoula.  These responses are for the public questions and comments from the 

City Council meeting on August 24, 2020.   

 

 
Public Comment- The traffic data used in the report was collected in 2020 
during the Covid pandemic 
 

All of the traffic data used for this project was collected by ATS and 
MDT in 2017 and 2019.  No traffic data was collected in 2020 and no data 
used in the project was affected by the current Covid pandemic.  All of 
the data was collected while school buses were running under ‘normal’ 
traffic conditions.  This information is detailed in Section C of the 
Traffic Impact Study. 

 
Public Comment- The Grant Creek Village development will produce 10,000 
vehicle trips per day and the existing 560 homes in Grant Creek produce 5,715 
vehicle trips per day.   
 

The presentation from the Rocky Mountain Elk Foundation suggested that 
the existing 560 homes on Grant Creek Road currently produce 5,715 trips 
per day.  This is verifiably incorrect.  The official MDT traffic counts 
collected on Grant Creek Road report less than 2,000 daily trips north 
of Stonebridge Road and less than 6,000 trips per day north of the I-90 
interchange.  Traffic on the southern segment of Grant Creek Road also 
includes vehicles from all the commercial properties along Grant Creek 
Road, the Expo Parkway businesses, and the Rocky Mountain Elk 
Foundation.  Traffic from these commercial land uses equals 2,000 to 
3,000 trips per day.  At most the existing 560 homes in Grant Creek 
produce 3,000 to 4,000 vehicle trips per day, or 5-7 trips per unit, 
which is similar to the trip generation rate anticipated for the Grant 
Creek Village Apartments.  
 
Apartment complexes typically produce vehicle trips at a lower rate than 
single-family homes.  According to the ITE Trip Generation Manual, 
apartment complexes produce vehicle trips at a rate of 5.44 daily trips 
per unit.  Based on this rate, the trip generation for this project 
would be less than 5,200 trips per day.  This information is detailed in 
Section E of the Traffic Impact Study. 
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If you have any questions about these questions or responses, please feel free to contact 

me at 406-459-1443. 

 

Sincerely, 

 

 

 

 

 

Bob Abelin, P.E. PTOE 

Abelin Traffic Services, Inc. 

 

 

 

 

 

 

 

  



Fwd: Population Growth at Hellgate Elementary/Middle School 

Begin forwarded message: 

From: Doug Reisig <dreisig@hellgate.k12.mt.us> 
Date: August 20, 2020 at 2:06:21 PM MDT 
To: Jessica Mao <jessica_aultco@hotmail.com> 
Cc: "'pfalls406@gmail.com' (pfalls406@gmail.com)" <pfalls406@gmail.com> 
Subject: RE:  Population Growth at Hellgate Elementary/Middle School 

  
Jessica: 
  
I will answer your questions with the standard answers that I provide all groups that seek to find 
information about the school district when residential development is ongoing within the school district 
boundaries. 
  

1. Currently, the school  district enrollment stands at 1,530 students (Kindergarten through 8th 
Grade).  

2. The completion of the new middle school, that opened on August 28, 2019, has increased the 
school district's capacity  to comfortably accommodate another 270 students which would push 
the student enrollment to approximately 1,800 students (kindergarten through 8th Grade).  

3. If "push came to shove", the school district, on its 43 acre campus, could accommodate an 
additional 200 students which would push the  school district's student enrollment to around 
2,000 students. 

4. Should student enrollment approach 2,000 students, thus placing approximately 500 students in 
each building, it would be crowded. However, the school district has done this in the past, 
before the new middle school was built, with each of the existing three school buildings  housing 
close to 500 students in each building. Ideally, I would like the school district to stay within the 
1,800 student level but there is room to accommodate more students, if necessary. 

5. The school district can accommodate increasing school bus requirements with the possibility of 
Hellgate Transportation, the school district school bus contractor, having to purchase an 
additional school bus or school buses to accommodate for students in the apartment complex. I 
would ask that a street or roadway be provided through the development in order for school 
buses to look through the development to help with access to and from the Grant Creek 
roadway system. 

6. Historically, out of the Mullan Reserve and Brooklyn Apartment complexes, the school district 
has about 100 students enrolled in the school district {combined number). That number can and 
does fluctuate but that was generally the number of students from the 2019/2020 school year. 

  
Should you need any further information from me, please do not hesitate to contact me at (406) 728-
5626. 
  
Doug 
  
From: Jessica Mao [mailto:jessica_aultco@hotmail.com]  

Sent: Thursday, August 20, 2020 1:17 PM 

mailto:dreisig@hellgate.k12.mt.us
mailto:jessica_aultco@hotmail.com
mailto:pfalls406@gmail.com
mailto:pfalls406@gmail.com
mailto:jessica_aultco@hotmail.com


To: Doug Reisig 
Subject: Population Growth at Hellgate Elementary/Middle School 
  
Hi Doug, 
  
You may remember me from Brooklyn West Apartments as the property manager.  Early this year, we 
sold Brooklyn West and moved to a new project in the Grant Creek area.  I am hoping you would be 
willing to answer some questions in regards to Hellgate’s future capacity. 
  

• Can Hellgate Elementary/Middle School currently support more students? 
• How many more students do you think? 
• Can the Grant Creek bus system handle more students? 

  
We appreciate your time and if you could, we are hoping to hear back from you within the next couple 
days.  Thank you! 
  
Best Regards,  
  
--------   

Jessica Mao 

Aultco Constuction, Inc 
P: (808)265-0668 

E:  jessica_aultco@hotmail.com 
A:  P.O. Box 1951, Missoula, MT 59806 
  

  

 

mailto:jessica_aultco@hotmail.com


Eran Pehan, director of the Office of Housing and Community Development supports the 

rezone. She expanded on the comment previously provided by her office and attached to 

the staff report. The rezoning complies with many of the policies, objective and goals 

outlined in the Growth Policy. Although it does not comply with all the statements and 

goals, but on balance, it is the type of development her office hopes to see in this 

area. Specifically, this proposed development helps achieve the housing needs defined 

in the Growth Policy and the goals outlined in "A Place to Call Home", which is the 

adopted housing policy. Ms. Pehan stated that the city of Missoula needs approximately 

9,000 new homes by 2035 to meet modest population projections. The Office and 

Housing and Community Development, and the City of Missoula believe strongly that all 

neighborhoods need to do their part in ensuring that Missoula remains a place where 

everyone can call home. Affordable housing is housing that is affordable to you; it does 

not mean subsidized housing, which serves a role, and is desperately needed. While the 

proposed project is not subsidized, rental homes are needed at all prices to support a 

healthy market and prevents further rental inflation. In that sense, now market rate 

housing does directly result in affordability across the market and is called for in the 

growth policy. She stated that neighborhoods like Grant Creek largely consist of singlefamily 

homes and are bordered by open space, providing little opportunity for the addition 

of new homes, in alignment with the Growth Policy. She feels the proposed development 

provides the Grant Creek neighborhood to contribute to the solution. This development 

provides a transition between the auto-oriented commercial development along the 

Reserve Street corridor, and medium-density multi-family homes, condominium type 

development, and the single-family homes further to the north. This type of transition 

supports a healthy mix of development types and is often a keystone in what is termed 

"missing middle housing development". She stated that the missing middle housing 

development helps control the cost of homes by focusing on that shared infrastructure 

while also protecting other community values, such as access to open space. By building 

more compactly in appropriate areas, Ms. Pehan stated the Growth Policy allow for 

continually weighing the values of the community. This development presents challenges  

in traffic and access to public transportation; however, these concerns also apply to 

other, more compact, housing developments that is happening throughout Missoula. The 

Missoula Northside neighborhood approved a 400-unit low-income tax credit housing 

complex called the Villagio. Although the residents of Grant Creek oppose the rezoning 

because the area lacks sustainable transportation infrastructure, the same is true for the 

Northside. Ms. Pehan stated that concerns and challenges of traffic and public 

transportation apply to compact housing development throughout Missoula. She noted 

that no neighborhood group on the Northside formed to protest the Villagio, even though 

that project will increase traffic drastically in an area with poor transportation 

infrastructure. Ms. Pehan understood that the unit count at the Villagio development 

would be like the first two phases of Grant Creek Village, even though they have deficient 

sidewalks. She stated that there is no perfect site for dense housing, but like the Villagio 

neighborhood, city planners can work with developers to increase transportation 

connectivity. The Grant Creek neighborhood is being asked to absorb the same level of 

density as other projects coming online, which have similar challenges. Not just a few 

neighborhoods need to bear the burden to meet the housing needs. 


