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1.0 INTRODUCTION 
The Montana Department of Transportation (MDT) initiated the Missoula Bridges Planning 
Study to identify potential bridge improvement options for the Higgins Avenue and Madison 
Street Bridges.  This study effort is a planning-level evaluation.  It is not a design, maintenance, 
or construction project.  Depending on needs and funding availability, an improvement option 
may be forwarded from this planning-level study and developed into a project at a later date. 

The existing conditions report provides a planning-level summary of transportation system 
features and physical, biological, social, and cultural characteristics to help the study team 
identify issues, constraints, and opportunities within the study area.   

1.1 Study Area 

Figure 1-1 illustrates the study area.  The study is focused on the Higgins Avenue and Madison 
Street Bridges.  The existing conditions report primarily considers the bridges and immediately-
adjacent areas.  The transportation network within the broader study area is discussed only 
with respect to potential future impacts during construction of bridge improvement options, if 
forwarded.  A detailed analysis of future traffic demand for the broader area has been 
evaluated and documented in the 2012 Missoula Long Range Transportation Plan Update.      
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Figure 1-1 Study Area 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
2.0 TRANSPORTATION SYSTEM 
Physical features and characteristics of the study area were identified through field observation 
and a review of published statistics, documentation, GIS data, and MDT record drawings (also 
referred to as “as-built” drawings).  A field review was conducted in March 2013 to identify 
opportunities and constraints within the study area.  Appendix 1 contains a photo log 
documenting conditions observed in the field.   
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2.1 Roadway System & Functional Classification 

Functional classification is a system that organizes public roads and highways in accordance 
with Federal Highway Administration (FHWA) guidelines according to the type of service 
provided by the facility and the corresponding level of travel mobility and access to and from 
adjacent property.  Urban roads are functionally classified into principal arterials, minor 
arterials, collectors, and local roads.   

Urban principal arterials serve the major activity centers of an urban area and consist mainly of 
the highest-traffic-volume corridors.  Urban principal arterials place an emphasis on mobility, 
and access to abutting land may be limited.  Urban principal arterials carry a high proportion of 
the total vehicle miles traveled within the urban area; most of these trips have an origin or 
destination within the urban area.  These roads also serve trips bypassing the central business 
districts (CBD) of urbanized areas.  Urban principal arterials include interstate facilities with 
fully-controlled access and other principal arterials with partial or no controlled access.  

Roadways that interconnect with and augment urban principal arterials are classified as urban 
minor arterials.  These roadways serve trips of moderate length and place more emphasis on 
property access than mobility.  Minor arterials provide intra-community connections and may 
serve local bus routes. 

Urban collector streets collect traffic from local streets in residential areas or in CBDs and 
convey it to the arterial system.  Collector streets provide an even balance between access and 
mobility functions.  Collector streets usually traverse residential areas and facilitate traffic 
circulation within residential, commercial, and industrial areas.  Urban local streets consist of all 
other roadways within the urban area.  The primary purpose of these roadways is to provide 
access to abutting land and collector streets.   

The study area is comprised of all four types of urban roadway classifications.  Within the study 
area, Higgins Avenue has a posted speed limit of 25 miles per hour (mph) and is classified as an 
urban minor arterial on the urban system.  Madison Street has a posted speed limit of 30 mph 
and is classified as an urban principal arterial on the primary system.  

The Higgins Avenue Bridge connects the downtown Missoula CBD to commercial, recreational, 
and residential areas to the south, including the commercial development known as the “Hip 
Strip,” parks and trails along the Clark Fork River, and multiple residential neighborhoods.   

The Madison Street Bridge connects the downtown CBD to the University of Montana (UM) 
campus and surrounding residential areas.  The separate Madison Street pedestrian/bicycle 
bridge, located underneath the roadway bridge, connects riverfront trails on both sides of the 
Clark Fork River.  The bridge provides convenient access to and from Interstate 90, and it is 
heavily used during special events hosted by the UM campus.  
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2.2 Bridge Design Standards 

The American Association of State Highway and Transportation Officials (AASHTO) Load and 
Resistance Factor Design (LRFD) Bridge Design Specifications serve as a national guide for the 
development of a transportation agency's structural specifications and standards.  MDT has 
adopted AASHTO LRFD Bridge Design Specifications as the preferred document for the 
structural design of highway bridges in Montana. Volume II of the Montana Structures Manual 
presents MDT’s application of the LRFD specifications to structural design on Montana 
roadways. 

MDT has also developed the Montana Bridge Design Standards (Appendix 2), which are 
approved MDT design requirements for loading, horizontal and vertical clearances, and bridge 
width.  Formal design exception approval from the MDT Bridge Engineer must be secured when 
deviating from the Montana Bridge Design Standards.  

2.3 Higgins Avenue and Madison Street Bridges 

Features and characteristics of the Higgins Avenue and Madison Street Bridges were identified 
through field observation and review of MDT inspection reports, MDT record drawings, and 
MDT right-of-way plans, which are contained in Appendices 3, 4, and 5.  Appendix 1 contains a 
photo log documenting conditions observed during the field review conducted on March 21, 
2013.   

2.3.1 Bridge Terminology 

Figure 2-1 illustrates terms used in this report to describe elements of the Higgins Avenue and 
Madison Street Bridges.   
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Note: The term pier refers to substructure within the river.  The term bent refers to substructure on dry land.   

Figure 2-1 Terminology for Bridge Elements 
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2.3.2 Bridge Type and Dimensions 

Higgins Avenue Bridge 

The Higgins Avenue Bridge (Bridge ID U08113000+02381) is a four-lane structure located within 
the City of Missoula on MDT Route U-8113 at Reference Post (RP) 0.23.  Originally constructed 
in 1962, the bridge has a total of thirteen spans: including two approach spans at each end, 
three main girder spans over the Clark Fork River, and eight intermediate spans.  The bridge is 
constructed with riveted plate girders, prestressed beams, and rolled steel beams.  It is 
composed of two individual bridges separated by a one-inch expansion joint within the median.   

Bridge plans indicate the total bridge width including the center gap is approximately 66 feet, 
which accommodates two five-foot sidewalks, two four-foot bicycle lanes, four 11-foot driving 
lanes, and a four-foot median.  Pedestrian railings are provided on the inner edge (back of curb) 
and outer edge of the sidewalks, reducing usable width of the sidewalk.  The total bridge length 
is approximately 972 feet.  Figure 2-2 illustrates the Higgins Avenue Bridge lane configuration.   

Figure 2-2 Higgins Avenue Bridge Lane Configuration 

 
Note: Dimensions include striping and railing widths.   

Madison Street Bridge 

The Madison Street Bridge (Bridge ID P00007095+00581) is a four-lane structure located within 
the City of Missoula on MDT Route P-7 (US-12) at RP 95.05.  Originally constructed in 1958, this 
bridge has a total of six spans: including an approach span on the south end of the bridge, two 
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intermediate spans, and three main girder spans over the Clark Fork River.  The bridge is 
constructed with riveted plate girders, prestressed beams, and rolled steel beams.   

Similar to the Higgins Avenue Bridge, the bridge consists of two independent structures 
separated by a small expansion gap (approximately one inch), with the exception of piers 4, 5, 
and 6, which were constructed as single substructure elements.   

Bridge plans indicate the total deck width is approximately 
68 feet, including two four-foot sidewalks, two four-foot 
bicycle lanes, four 12-foot driving lanes, and a four-foot-
wide median.  A bridge railing is provided on the outer edge 
of the sidewalk.  The northbound bridge is approximately 
544 feet long, and the southbound bridge is approximately 
559 feet long.  A separate bridge (constructed in 2006) 
spanning from the north to the south bank of the Clark Fork 
River is supported on the walls of piers 4, 5, and 6 below the 
main bridge superstructure.  This bridge provides a 
separated crossing facility for pedestrians and cyclists.  Figure 2-3 illustrates the Madison Street 
Bridge lane configuration.   

Figure 2-3 Madison Street Bridge Lane Configuration 

 
Note: Dimensions include striping and railing widths.   
 
 

 
Madison Street  
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2.3.3 Bridge Program Performance Measures 

MDT has developed two bridge performance measures to assess bridge condition.   

The performance measure for structure condition uses National Bridge Inventory (NBI) ratings, 
including the superstructure rating, substructure rating, and structurally deficient status, to 
assess bridge condition.  

Bridges are considered structurally deficient if load carrying elements have deteriorated 
enough to be in poor condition or the adequacy of the waterway opening provided by the 
bridge is insufficient causing intolerable traffic interruptions. When a bridge is classified as 
structurally deficient, it does not mean that it is unsafe. A structurally deficient bridge typically 
requires increased maintenance and repair to remain in service and eventual rehabilitation or 
replacement to address deficiencies.   

Table 2.1 outlines criteria used to determine the structural status of a bridge.   

Table 2.1 Criteria for Structural Bridge Assessment 

Structurally Deficient 

A condition of 4 or less for: 
Deck Rating, or 
Superstructure Rating, or 
Substructure Rating 
 

Or, an appraisal of 2 or less for: 
Structure Rating, or 
Waterway Adequacy 

Source: Recording and Coding Guide for the Structure Inventory and 
Appraisal of the Nation’s Bridges, Report No. FHWA-PD-96-001, 
December 1995.  

Structurally deficient bridges are ranked poor under the structure condition performance 
measure, indicating that they are a candidate for repair or replacement. Bridges with a 
superstructure or substructure rating of 5 are ranked fair, indicating that they are a candidate 
for repair.  All other bridges are ranked good, indicating that they are a candidate for 
preservation and routine maintenance.  Figure 2-4 illustrates the structure condition 
performance measure.  
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Figure 2-4 Structure Condition Performance Measure 

    

 

 

 

 

 

 

 

Source: MDT Bridge Program under MAP-21, 2013.  

The deck condition performance measure considers the NBI deck rating to provide an indication 
of deck condition and a planning-level indication of needed preservation treatment. Structurally 
deficient bridges (i.e., all bridges with a deck rating below 5) are ranked poor under the deck 
condition performance measure, indicating a candidate for deck replacement.  Bridges with a 
deck rating equal to 5 are ranked fair-2, indicating a candidate for resurfacing. Bridges with a 
deck rating equal to 6 are ranked fair-1, indicating a candidate for sealant treatment.  All other 
bridges are ranked good, indicating a possible candidate for sealing. Figure 2-5 illustrates the 
deck condition performance measure. 
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Figure 2-5 Deck Condition Performance Measure 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Source: MDT Bridge Program under MAP-21, 2013.  

Table 2.2 outlines the condition and performance measure rankings for the bridges.  The 
Higgins Avenue and Madison Street Bridges are structurally deficient and ranked poor for 
structure condition and deck condition.  Both bridges are eligible for repair or replacement.  

Table 2.2 Bridge Condition 

Structurally Deficient Criteria 
Threshold 

Value 
Higgins 
Avenue 

Madison 
Street 

Deck Rating ≤4 4 3 

Superstructure Rating ≤4 4 3 

Substructure Rating ≤4 6 5 

Structure Rating ≤2 4 3 

Waterway Adequacy ≤2 8 9 

Structure Status  
Structurally 

Deficient 
Structurally 

Deficient  

Structure Condition Performance Measure Poor Poor 

Deck Condition Performance Measure Poor Poor 
Source: MDT Inspection Report, June 2012; MDT Bridge Program under MAP-21, 2013.  Shaded cells indicate 
elements qualifying the bridge as structurally deficient.   
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Higgins Avenue Bridge – Field Observations 

The June 2012 MDT bridge inspection report noted several 
forms of deterioration, including concrete deck cracking and 
spalling, delamination of the riding surface and pedestrian 
sidewalks, exposed and corroded reinforcing bars, and 
corroded steel members (see photographs on pages 11 and 
12). These conditions were confirmed during the March 
2013 field review.  Photos from the Higgins Avenue Bridge 
field review are provided in Appendix 1.  

Concrete diaphragms at bents 2 through 8 exhibit 
deterioration in the form of spalled concrete and corrosion 
of the reinforcing steel.  This condition appears to be exacerbated by leaking joints in the bridge 
deck, which allow precipitation and de-icing chemicals to saturate the diaphragms and bents 
located below, furthering the deterioration process.  

Madison Street Bridge – Field Observations 

The June 2012 MDT bridge inspection report indicates the 
bridge exhibits deterioration including delaminated concrete 
decks and sidewalks,  cracked and spalled concrete, corroded 
reinforcing steel, corroded structural steel, and pack rust at 
the steel girder bearings.  These conditions were confirmed 
during the March 2013 field review.  Photos from the 
Madison Street Bridge field review are provided in Appendix 
1. 

2.3.4 Structure Loading 

Bridges are rated according to the loads they may safely 
carry.  MDT loading analyses include consideration of live loads such as moving vehicular traffic, 
bicycles, and pedestrians.  The safe live load carrying capacity of a bridge is called its load 
rating.  

MDT uses three AASHTO vehicle types to conduct a load rating analysis. Figure 2-6 illustrates 
AASHTO legal loads for short- (Type 3 Unit), medium- (Type 3-S2 Unit), and long- (Type 3-3 Unit) 
span bridges. The number in the center of the vehicle indicates the gross vehicle weight for 
legal loads in short tons (1 short ton = 2,000 pounds).  The arrows below each vehicle indicate 
the weight distribution for each axle in kips (1 kip = 1,000 pounds).  Legal loads are higher for 
longer trucks because the gross vehicle weight is distributed over more axles.    

  

 
Concrete spalling is a form of 
surface failure resulting in 
splintered concrete chips 
and fragments.  

 
Concrete delamination is a 
form of surface failure 
resulting in separation of the 
surface layer.   
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Figure 2-6 Legal Loads for Load Rating Vehicles 

 

 

 

 

 

 

 

 

 

 

 

Source: FHWA, 2005.  

MDT identifies bridge load rating values according to the following categories:  

 The operating rating is the maximum permissible load that can be placed on the bridge. 
Allowing unlimited usage at the operating rating level will reduce the life of the bridge.  

 The inventory rating is the load that can safely use the bridge for an indefinite period of 
time.  

MDT compares legal loads for the three load rating vehicle types to the bridge’s operating and 
inventory ratings.  A bridge is posted for load restrictions when it is not able to safely carry legal 
loads.   

Table 2.3 presents operating and inventory load ratings for the Higgins Avenue and Madison 
Street Bridges.  
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Table 2.3 Bridge Load Ratings 

Load/Truck Type 
Gross Vehicle 

Weight for 
Legal Loads 

Load Rating Data 

Higgins 
Avenue 

Madison 
Street 

Operating 
Load 

Truck 1 Type 3 25 tons 39 tons 55 tons 

Truck 2 Type 3-S3 36 tons 61 tons 73 tons 

Truck 3 Type 3-3 40 tons 72 tons 80 tons 

Inventory 
Load 

Truck 1 Type 3 25 tons Not Recorded 35 tons 

Truck 2 Type 3-S3 36 tons Not Recorded 47 tons 

Truck 3 Type 3-3 40 tons Not Recorded 51 tons 
Source: MDT Inspection Report, June 2012.  1 ton (short) = 2,000 pounds.  

Available documentation provided by MDT indicates the Higgins Avenue and Madison Street 
Bridges are currently able to safely carry AASHTO legal loads.   

2.3.5 Seismic Hazard 

MDT identifies seismic ratings for bridges in Montana according to criteria outlined in the MDT 
Bridge Design Standards.  The seismic rating is based on three factors, including the bridge’s 
structural vulnerability, the seismicity of the bridge site, and the bridge’s importance as a vital 
transportation link.  The structural vulnerability factor considers susceptible superstructure and 
substructure elements, vulnerability of the bridge abutments, and liquefaction vulnerability (or 
the tendency of soil to liquefy during an earthquake and the resulting bridge damage).  The 
seismicity factor is based on soil properties and seismic hazard at the site.  The importance 
factor considers the functional classification, daily traffic volumes, and detour length for the 
bridge route and the route crossed by the bridge (if applicable).  Individual ratings for each 
factor are added to identify the total seismic rating for the bridge.   

The seismic rating scale ranges from 7 to 100, with 7 indicating the least vulnerable bridge and 
100 indicating the most vulnerable bridge.  The average seismic rating of the 1,200 bridges 
rated in Montana is 24.4, with the most vulnerable bridge in Montana rated at 66.  

The Higgins Avenue Bridge has a seismic rating of 45, and the Madison Street Bridge has a 
seismic rating of 46.  While these ratings fall in the mid-range of the rating scale, they are more 
vulnerable than the statewide average rating.     

MDT has identified multiple substructure and superstructure hazards that may affect the 
Higgins Avenue and Madison Street Bridges’ ability to resist a seismic event.  The existing 
bridges do not meet current MDT design requirements for seismicity.    
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2.3.6 Channel Adequacy and Scour 

Assessment of channel adequacy considers the physical conditions associated with the flow of 
water through a bridge, such as stream stability and the condition of the channel, riprap, slope 
protection, or any stream control devices.   

Scour is the erosion of streambed or bank material due to flowing water.  This effect is often 
localized around bridge piers and abutments.  A scour critical bridge has abutment or pier 
foundations rated as unstable due to observed scour at the bridge site or scour potential 
determined from a scour evaluation study.  A greater scour depth indicates greater structural 
vulnerability.    

Higgins Avenue Bridge 

Channel adequacy and scour vulnerability data provided in the 2012 MDT inspection report 
indicate the bridge deck and approaches have a slight chance of being overtopped during a 
flood and the bridge foundations are stable for the calculated potential scour conditions.  The 
calculated potential scour depth is above the top of the bridge footings, meaning the footings 
are not vulnerable due to scour.  No evidence of scour or undermining of the bridge piers was 
observed during the March 2013 field review. 

Madison Street Bridge 

The 2012 MDT inspection report indicates the channel is adequate and banks are protected or 
well vegetated.   

The rating for scour vulnerability indicates river bank protection is being eroded, river control 
devices and/or the embankment have been damaged, or trees and brush restrict the channel.  
An initial scour analysis performed in 1997 by the United States Geologic Service (USGS) 
calculated a potential total scour depth of 16.8 feet.  A subsequent analysis completed by MDT 
estimated scour at 7.8 feet without debris and 9.4 feet with debris.  A third analysis was 
completed by the WGM Group in 2004, with pier scour estimated at 6.1 feet.  The 2004 analysis 
indicated estimated scour depths are within the footing elevation of pier 5 and above the 
footing elevation of pier 6.  MDT considers the Madison Street Bridge to be a low risk for scour 
because of WGM Group’s findings and because abutment scour is mitigated by riprap and 
natural stream armoring (boulders) along the riverbanks.  MDT will continue to monitor scour 
on the current bridge inspection cycle based on this assessment. 

2.3.7 Railings and Ramps 

Current MDT design standards require a crashworthy bridge rail (such as a concrete barrier rail) 
topped by a pedestrian/bicycle rail at the outside edge of the bridge or where a barrier is used 
to separate pedestrians/bicyclists from vehicular traffic.  The combined height of crashworthy 
bridge rail and pedestrian/bicycle rail must be a minimum of 43 inches above the walking 
surface.  Pedestrian/bicycle rail used alone must also be a minimum of 43 inches in height.   
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Higgins Avenue Bridge  

A steel handrail approximately 36 inches in height separates the inside edge of the pedestrian 
sidewalks from the main Higgins Avenue Bridge decking.  The outer edge of each sidewalk is 
protected with bridge rail approximately 44 inches in height.  The inner railing does not meet 
current MDT standards for crashworthy design or minimum height.  The height of the outer 
railing complies with current MDT design standards for height, although the rails do not 
conform to the standard design for size and spacing.   

Ramp transitions from the roadway sidewalks to the Higgins Avenue Bridge sidewalks are not 
compliant with the Americans with Disabilities Act (ADA) due to vertical surface discontinuities 
(i.e., trip hazards). 

Madison Street Bridge 

The bridge railing on the outer edge of each sidewalk is approximately 32 inches in height.  
Immediately above the abandoned railroad alignment, the bridge railing is augmented in height 
with chain link fencing for a total combined height of approximately six feet.  There is no railing 
separating the inside edge of the pedestrian sidewalks from the adjacent roadway. The outer 
railing does not meet current MDT standards for crashworthy design.  Portions of the railing do 
not meet current MDT design standards for minimum height for a combination rail.   

Ramp transitions from the roadway sidewalks to the Madison Street Bridge sidewalks are not 
compliant with ADA requirements due to vertical surface discontinuities.  

2.3.8 Right-of-Way and Jurisdiction 

The State of Montana owns the Higgins Avenue and Madison Street Bridges and has contracted 
with the City of Missoula to maintain the existing right-of-way on each end of both bridges.  
Right-of-way limits for each bridge are described below.  

Higgins Avenue Bridge 

Right-of-way drawings for the Higgins Avenue Bridge indicate the right-of-way width along the 
full length of the bridge is 100 feet.  The drawings indicate the bridge was intended to be 
centered within the proposed right-of-way.   

Madison Street Bridge 

Right-of-way drawings for the Madison Street Bridge illustrate variable right-of-way width along 
the length of the bridge.  The minimum width is 100 feet in the vicinity of the abandoned 
Milwaukee Railroad main line.  Right-of-way widths beyond the railroad corridor range from 
160 feet to more than 200 feet.  The drawings indicate the bridge was generally intended to be 
centered within the right-of-way.   
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2.3.9 Bridge Projects 

Higgins Avenue Bridge 

The Higgins Avenue Bridge received a high-density concrete overlay of the bridge deck in 1981.  
The project included removal and replacement of delaminated deck sections and repairs to the 
expansion joints and deck drains. A crack sealant treatment of the bridge deck was completed 
in the early 1990s. 

Madison Street Bridge 

The Madison Street Bridge received a high-density concrete overlay of the bridge deck in 1981.  
The project included removal and replacement of delaminated deck sections and repairs to the 
expansion joints and deck drains. 

2.4 Bicycle and Pedestrian Elements 

2.4.1 Non-Motorized Facilities and Usage 

Within the study area, dedicated bicycle lanes extend along Orange Street, Higgins Avenue, 
Madison Street, Maurice Avenue, Arthur Avenue, and South 5th Street between Orange Street 
and Higgins Avenue.  Dedicated four-foot bicycle lanes are located adjacent to the Higgins 
Avenue Bridge and Madison Street Bridge travel lanes within the street and are delineated by 
white lines and bicycle symbols.  In some instances the painted white lines and bicycle symbols 
have become faded.  Signing before the Higgins Avenue Bridge indicates bicycles are not 
allowed on the sidewalk.   

AASHTO guidelines note bicycle lane widths should be determined by context, including the 
speed, volume, and type of vehicles in adjacent lanes.  For roadways where bicycle lanes are 
immediately adjacent to a curb, guardrail, or other vertical surface, AASHTO recommends a 
minimum bicycle lane width of five feet.   

Sidewalks are provided on both sides of all roadways within the study area.  Sidewalks on the 
Higgins Avenue Bridge are approximately five feet wide and the Madison Street Bridge 
sidewalks are approximately four feet wide.  Railings reduce usable sidewalk width.   

Public rights-of-way accessibility guidelines (PROWAG) Section R301.3.1 recommends a 
minimum continuous, unobstructed clear width of four feet for a pedestrian access route, exclusive 

of the width of the curb.  PROWAG Section R301.3.2 also recommends provision of passing 
spaces five feet in width by five feet in length at intervals of 200 feet. AASHTO guidelines 
recommend sidewalk widths ranging from four to eight feet in residential and commercial 
areas, including bridge applications.       

The Higgins Avenue and Madison Street Bridges are high-use corridors for bicyclists and 
pedestrians, providing connections between residential and commercial developments on the 
north and south sides of the Clark Fork River.  Bicycle/pedestrian trails and the separate 
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Madison Street bicycle/pedestrian bridge under the roadway bridge provide off-street 
bicycle/pedestrian access within the study area.  The Ron MacDonald River Trail System 
parallels both banks of the Clark Fork River within the study area. The trail system is heavily 
used by joggers, pedestrians, bicyclists, and skateboarders. Outside the study area, the river 
trail system connects to the Kim Williams Trail (to the east) and the Milwaukee Trail and the 
Bitterroot Branch Trail (to the west) allowing users to move throughout the city with limited 
vehicular traffic contact. 

2.4.2 Bicycle Level of Service 

The Highway Capacity Manual (HCM) 2010 defines level of service (LOS) for bicycles along 
roadway segments based on a score relating to bicyclists’ comfort and perceived exposure to 
vehicular traffic.  This score considers the following five variables, listed in descending order of 
importance: 

 average effective width of the outside through lane,  

 motorized vehicle volumes,  

 motorized vehicle speeds,  

 heavy vehicle (truck) volumes, and  

 pavement condition. 
 
Closer proximity to motorized vehicles, higher vehicle volumes, a greater proportion of trucks 
and buses, higher vehicle speeds, and poorer pavement conditions decrease bicyclists’ 
perceived comfort.   
 

Table 2.4 presents LOS score criteria for bicycles along roadway segments based on these five 

criteria.  

Table 2.4 Bicycle LOS for Roadway Segments 

Level of Service Bicycle Score 

A  1.5 

B > 1.5 to 2.5 

C > 2.5 to 3.5 

D > 3.5 to 4.5 

E > 4.5 to 5.5 

F > 5.5 
Source: HCM 2010, Exhibit 14-6 Bicycle LOS on Multilane Highways 
and HCM 2010, Exhibit 15-4 Bicycle LOS for Two-Lane Highways. 

Highway Capacity Software (HCS) Version 2010 was used to analyze bicycle LOS along the 
Higgins Avenue and Madison Street Bridge roadway segments.  Table 2.5 presents the results of 
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the bicycle LOS analysis for existing (2013) conditions for an average day (Monday – Sunday) 
along the roadway deck of the Higgins Avenue and Madison Street Bridges.  Results for the 
morning and evening peak hours are based on current conditions and traffic volumes.  HCS 
analysis worksheets are provided in Appendix 6. 

Table 2.5 Existing Bicycle LOS (2013) 

Segment 

AM Peak Hour PM Peak Hour 

Bicycle LOS 
Score 

LOS 
Bicycle LOS 

Score 
LOS 

Higgins Avenue Bridge Northbound 2.21 B 2.24 B 

Higgins Avenue Bridge Southbound 1.87 B 2.34 B 

Madison Street Bridge Northbound 2.00 B 2.46 B 

Madison Street Bridge Southbound 2.46 B 2.38 B 

  Source: DOWL HKM, 2013.  

The Higgins Avenue and Madison Street Bridges are both rated LOS B for bicycle usage.  LOS B 
corresponds to above-average bicyclist comfort.  

2.5 Utilities 

A communication line runs underneath the Higgins Avenue Bridge deck through a false ceiling.  
Security lights are attached beneath the Madison Street Bridge deck to illuminate the 
bicycle/pedestrian bridge.  Both the Higgins Avenue and the Madison Street Bridges are lighted 
for vehicular traffic.  No other utilities are contained within the bridge structures.       

2.6 Transit 

Mountain Line is a public transit agency serving the Missoula area.  Mountain Line operates 
twelve fixed routes within the Missoula area.  Mountain Line also operates para-transit service, 
a senior van, and provides transportation for special events.  Route 6 runs along the Higgins 
Avenue Bridge.  Route 12, Route 1, and the UM Park and Ride Shuttle runs along the Madison 
Street Bridge.   Public transit service to and from downtown Missoula is generally available from 
6:00 AM to 8:00 PM Monday through Friday and from 10:00 AM to 6:00 PM on Saturdays.  No 
scheduled service is provided on Sundays.  The Mountain Line transfer center is located 
adjacent to West Pine Street between Woody Street and Ryman Street.   Appendix 7 presents 
Mountain Line’s current route map.  
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2.7 Crash Analysis 

MDT provided crash data for the Higgins Avenue and Madison Street Bridge segments for the 
five-year period from January 1, 2008 to December 31, 2012.  Crash details are described 
below.   

Higgins Avenue Bridge 

A total of six crashes were reported on the Higgins Avenue Bridge during the five-year analysis 
period.  One injury, no fatalities, and no vehicle crashes involving pedestrians/bicycles were 
reported.  The single crash resulting in injury was identified as a collision with a 
bridge/pier/abutment, with alcohol and careless driving identified as contributing factors.   

The majority of crashes on the Higgins Avenue Bridge (4 out of 6, or 66.7%) were classified as 
sideswipe collisions occurring between two vehicles.  Contributing factors to sideswipe-type 
crashes included drugs, careless driving, and improper lane changing.  

The majority of crashes, including the crash resulting in injury, occurred during clear, icy, and 
dark-lighted conditions.   

Correctable crash trends were not identified based on the reported information.  

Madison Street Bridge 

A total of 12 crashes were reported on the Madison Street Bridge during the five-year analysis 
period.  One injury, no fatalities, and no vehicle crashes involving pedestrians/bicycles were 
reported.  The single crash resulting in injury was classified as a single vehicle crash, with failure 
to comply with a license restriction identified as a contributing factor. 

The majority of crashes on the Madison Street Bridge (6 out of 12, or 50%) were classified as 
single vehicle collisions.  Most of these crashes (5 out of 6, or 83.3%) involved collisions with 
roadside features including traffic signs, guardrail, and curbs.  One crash was attributed to 
debris in the road.   

The majority of crashes (6 out of 12, or 50%) occurred during clear and dry conditions.  Crashes 
were evenly split between daylight and dark-lighted conditions.  The single crash resulting in 
injury occurred during clear, dry, and daylight conditions.  Contributing factors for the 12 total 
crashes included speed, alcohol, careless driving, following too closely, inattentive driving, and 
not complying with a license restriction.   

Correctable crash trends were not identified based on the reported information.  
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2.8 Traffic Volumes and Vehicular Operation  

2.8.1 Higgins Avenue and Madison Street Bridge Segments 

Annual Average Daily Traffic Volumes 

Annual Average Daily Traffic (AADT) is the total of all motorized vehicles traveling in both 
directions on a roadway on an average day throughout a given year.   

Table 2.6 presents base-year (2010) and projected (2040) traffic volumes on the Higgins Avenue 
and Madison Street Bridges reported in the 2012 Missoula Long Range Transportation Plan 
(LRTP).  2010 volumes reflect existing transportation infrastructure.  2040 volumes incorporate 
committed and recommended transportation projects identified in the LRTP.  The term 
committed refers to transportation projects with dedicated funding.  The term recommended 
refers to transportation projects that may require further analysis before being committed to 
implementation.  Volumes listed in Table 2.6 were produced by the Missoula TransCAD model, 
a type of transportation planning and travel demand forecasting software.  The volumes do not 
reflect actual count data.  

Table 2.6 AADT Volumes – Higgins Avenue and Madison Street Bridges (2010 and 2040) 

Year Condition 
Higgins Avenue Bridge 

AADT Volumes 
Madison Street Bridge 

AADT Volumes 

2010 Existing 18,148 12,665 

2040 
Existing, Committed, and 
Recommended 

23,578 22,411 

Source: Missoula LRTP Update, 2012.  

Bridge Segment Level of Service  

Operational conditions on transportation facilities are commonly assessed using the Level of 
Service (LOS) concept.  LOS is measured on an A to F scale, with LOS A representing the best 
operating conditions from the traveler’s perspective and LOS F representing the worst. 

The 2012 Missoula LRTP Update identifies the Higgins Avenue Bridge segment as congesting 
(LOS D to E) in 2010 and congested (LOS F) in 2040. The LRTP identifies the Madison Street 
Bridge segment as uncongested (LOS A to C) in 2010 and congesting (LOS D to E) in 2040.  
Figures 2-7 and 2-8 illustrate bridge segment LOS in 2010 and 2040.  

The MDT Traffic Engineering Manual defines the desirable target for design of urban principal 
and urban minor arterials as LOS B, and defines the minimum target for design as LOS C.   The 
Higgins Avenue Bridge currently operates below LOS C, and vehicular operations on the bridge 
are forecasted to worsen by 2040.  The Madison Street Bridge currently operates at LOS C or 
better, but is expected to fall below LOS C by 2040.  
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Figure 2-7  Bridge Segment LOS (2010 – Existing) 

 

 

 

 

 

 

 

 

 

 
Source: Missoula LRTP, 2012.  

 
Figure 2-8 Bridge Segment LOS (2040 – Existing, Committed, and Recommended) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Missoula LRTP, 2012.  
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2.8.2 Study Intersections 

Existing conditions at eighteen study intersections were analyzed only to identify potential 
future impacts that could occur during construction of bridge improvements forwarded from 
this study.  Study intersections considered for this analysis are listed below. 

1. Orange Street and Broadway Street 
2. Orange Street and Front Street/Main Street 
3. Orange Street and South 3rd Street 
4. Orange Street and South 5th Street 
5. Orange Street and South 6th Street 
6. Ryman Street and Broadway Street 
7. Higgins Avenue and Broadway Street 
8. Higgins Avenue and Main Street 
9. Higgins Avenue and Front Street 

10. Higgins Avenue and South 4th Street 
11. Higgins Avenue and South 5th Street 
12. Higgins Avenue and South 6th Street 
13. Pattee Street and Broadway Street 
14. Madison Street and Broadway Street 
15. Arthur Avenue and South 5th Street 
16. Arthur Avenue and South 6th Street 
17. Maurice Avenue and South 5th Street 
18. Maurice Avenue and South 6th Street 

 

Peak-Hour Traffic Volumes 

The Missoula TransCAD model generated existing (2013) morning and evening peak-hour 
turning movement volumes for each study intersection in the study area. Missoula Office of 
Development Services staff conducted a validation process to confirm the morning and evening 
peak-hour turning movement volumes generated by the TransCAD model.  Model volumes 
were compared to turning movement counts collected by MDT in September 2010.  The model 
was calibrated for this study to more closely reflect MDT count data.   

Intersection Level of Service  

Traffic conditions on signalized and unsignalized intersections are commonly defined using the 
LOS concept.  The HCM 2010 defines LOS based on a variety of factors to provide a qualitative 
assessment of the driver’s experience.  Within the study area, sixteen study intersections are 
signalized and two study intersections (Maurice Avenue and 5th Street and Maurice Avenue and 
6th Street) are unsignalized with stop control on the minor legs.  The HCM defines LOS for 
signalized and unsignalized intersection on the basis of delay.  Delay quantifies the increase in 
travel time due to a traffic signal or stop sign.  It is also a surrogate measure of driver 
discomfort and fuel consumption.   

For signalized and unsignalized intersections, six LOS categories ranging from A to F are used to 
describe traffic operations, with A representing the best conditions and F representing the 
worst.  The LOS criteria for unsignalized intersections are different from the criteria used for 
signalized intersections, primarily because user perceptions differ between signalized and 
unsignalized intersection control.  A signalized intersection is designed to carry higher traffic 
volumes and will experience longer delay than an unsignalized intersection.  Unsignalized 
intersections are associated with more uncertainty for users, as delays are less predictable than 
at signals, which can reduce users’ delay tolerance.  



 

  Existing and Projected Conditions Report

  

   

 
Page 23 

Table 2.7 presents LOS criteria for signalized and unsignalized intersections.  

Table 2.7 LOS Criteria for Signalized and Unsignalized Intersections 

Level of 
Service 

Signalized Intersection 
Average Delay (sec/veh) 

Unsignalized Intersection 
Average Delay (sec/veh) 

A  10  10 

B > 10 to 20 > 10 to 15 

C > 20 to 35 > 15 to 25 

D > 35 to 55 > 25 to 35 

E > 55 to 80 > 35 to 50 

F > 80 > 50 
Source: HCM 2010, Exhibit 18-4 LOS Criteria for Signalized Intersections and HCM 2010,  
Exhibit 19-1 LOS Criteria for Unsignalized Intersections.  
sec/veh = seconds per vehicle  

Intersection LOS analyses were conducted using the procedures outlined in the HCM, as 
appropriate, and through the use of Synchro 8 traffic signal timing and analysis software based 
on HCM delay, capacity, and level of service calculations. Appendix 6 contains Synchro 
operational analysis worksheets.  

Table 2.8 and Figure 2-9 present the results of the signalized and unsignalized LOS analysis.  
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Table 2.8 Operational Analysis Results for Study Intersections (2013) 

Intersection 

AM Peak Hour PM Peak Hour 

Delay  V/C(3) LOS Delay V/C(3) LOS 

1 Orange Street & Broadway Street(1) 31.0 0.89 C 53.8 1.00 D 

2 
Orange Street & Front Street/Main 
Street(1) 

18.1 0.76 B 44.3 0.98 D 

3 Orange Street & South 3rd Street(1) 20.8 0.82 C 24.5 0.98 C 

4 Orange Street & South 5th Street(1) 7.9 0.68 A 12.7 0.81 B 

5 Orange Street & South 6th Street(1) 17.3 0.80 B 9.4 0.55 A 

6 Ryman Street & Broadway Street(1) 9.2 0.29 A 9.4 0.47 A 

7 Higgins Avenue & Broadway Street(1) 10.6 0.60 B 21.8 1.00 C 

8 Higgins Avenue & Main Street(1) 9.4 0.48 A 15.4 0.73 B 

9 Higgins Avenue & Front Street(1) 13.3 0.61 B 20.3 0.81 C 

10 Higgins Avenue & South 4th Street(1) 4.3 0.40 A 9.0 0.60 A 

11 Higgins Avenue & South 5th Street(1) 14.1 0.77 B 18.3 0.85 B 

12 Higgins Avenue & South 6th Street(1) 16.1 0.80 B 11.1 0.74 B 

13 Pattee Street & Broadway Street(1) 9.6 0.32 A 12.0 0.47 B 

14 Madison Street & Broadway Street(1) 30.3 0.76 C 38.6 0.85 D 

15 Arthur Avenue & South 5th Street(1) 5.4 0.60 A 19.7 0.84 B 

16 Arthur Avenue & South 6th Street(1) 25.3 0.81 C 32.1 0.88 C 

17 Maurice Avenue & South 5th Street(2) 5.2 NA A 7.1 NA A 

18 Maurice Avenue & South 6th Street(2) 13.9 NA B 11.2 NA B 

Source: DOWL HKM, 2013. 
(1) 

Reflects average signalized intersection delay.  
(2) 

Reflects unsignalized approach with the longest delay.   
(3)

 Maximum volume to capacity ratio. 
NA: not applicable 
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Figure 2-9 Intersection Level of Service (2013) 
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2.9 Local Planning  

The Missoula Office of Development Services is responsible for planning within the City of 
Missoula, including code compliance, development and building review, permits and 
inspections, zoning, non-motorized programming, and transportation planning.    

2.9.1 Transportation Planning  

A Metropolitan Planning Organization (MPO) is a regional planning organization responsible for 
transportation planning and allocation of federal transportation funding.  Urban areas with a 
population exceeding 50,000 are required to have an MPO.  The Missoula Transportation Policy 
Coordinating Committee (TPCC) serves as the policy-making body for the MPO, and the 
Transportation Division of the Missoula Office of Development Services performs 
transportation planning functions for the MPO.    

The MPO prepares a Unified Planning Work Program (UPWP) annually that identifies projects 
and funding for the upcoming program year. The UPWP is augmented with a five-year 
Transportation Improvement Program (TIP) that identifies a priority list of projects and a 
financial plan demonstrating fiscal constraint.  The TIP is the five-year incremental 
implementation of the Missoula LRTP, which establishes a long-term vision for transportation 
investments.  Missoula updates its TIP annually.  The draft 2013-2017 TIP does not include 
projects on or adjacent to the Higgins Avenue or Madison Street Bridges.   

2012 Missoula Long Range Transportation Plan Update 
The 2012 Missoula LRTP Update is a revision of the 2008 LRTP.  The 2012 plan analyzes existing 
and projected transportation conditions and identifies surface transportation projects and 
programs through 2040 for all modes to meet Missoula’s transportation needs.  The plan strives 
to link the city’s vision for transportation, land use, and community development while 
remaining fiscally constrained by the amount of federal, state, and local funding anticipated to 
be available during the planning horizon.   

The LRTP proposes studying the feasibility of different treatments on Higgins Avenue to 
improve access and safety for all modes, including converting the current four-lane roadway to 
a three-lane section with a single travel lane in each direction and a center turn lane.    

Missoula Urban Transportation District Urban Streetcar Study 

The Missoula Urban Transportation District Urban Streetcar Study evaluates operational factors 
and potential alignments for streetcar routes.  The plan discusses potential funding options to 
build and maintain an initial streetcar line, required conditions to foster long-term support, and 
potential effects on property development. The plan proposes to construct a streetcar track 
along the Madison Street Bridge.  Funding for implementation of a streetcar system has not 
been identified at this time.  
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Missoula Urban Transportation District Long Range Plan 

The Missoula Urban Transportation District Long Range Plan is a 30-year plan designed to help 
meet Missoula’s goals of providing safe and efficient transportation services.  Specific goals 
identified in the plan include increasing the use of transit, improving transportation options, 
reducing single vehicle dependence, improving public health, creating incentives for reducing 
traffic congestion, and building partnership dedicated to reducing vehicle miles traveled (VMT).   
The plan does not identify any specific proposals for the Higgins Avenue or Madison Street 
Bridges.   

2.9.2 Non-Motorized Transportation Planning  

Missoula 2011 Active Transportation Plan 

The 2011 Missoula Active Transportation Plan (MATP) provides guidance for the development 
of active transportation facilities in Missoula.  The MATP identifies policies, designs, and 
proposed projects based on the community’s vision for bicycle and pedestrian components of 
the multi-modal transportation system, and presents recommendations for prioritizing federal 
aid transportation funding for bicycle and pedestrian infrastructure.  The plan proposes 
protected bikeways, widened walkways, historic roadway lighting, and enhanced connections 
to Caras Park along the Higgins Avenue Bridge.  The plan also proposes Riverfront Trail 
connections along the north side of the Clark Fork River at Madison Street, Higgins Avenue, and 
Orange Street.  

Missoula Transit Development Plan  

The Missoula Transit Development Plan (TDP) is prepared by the Missoula Urban Transportation 
District (MUTD), which operates the Mountain Line bus system.  The TDP describes existing 
transit facilities and identifies future transit needs over a five-year planning horizon with the 
MUTD.  These projects are incorporated into the Missoula TIP when funding allows.  The TDP 
aims to contribute to a safe, convenient, and accessible transportation system for the MUTD, 
which reduces VMT, carbon emissions, air pollution, and traffic congestion.  The Missoula TDP 
does not identify any specific proposals for the Higgins Avenue or Madison Street Bridges.  

2012 Missoula County Parks and Trails Master Plan 

The Missoula County Parks and Trails Master Plan is a land use plan that guides the 
administration and management of parks and recreational lands to improve recreational 
opportunities in Missoula County.  The plan strives to promote personal health, social well-
being, and economic benefits to improve the quality of life in Missoula County.  The plan does 
not identify any specific proposals for the Higgins Avenue or Madison Street Bridges.  

Missoula Urban Area Open Space Plan (2006 Update) 

The Missoula Urban Area Open Space Plan is a land use plan aiming to conserve and expand 
existing open spaces for recreational and ecological purposes.  The plan envisions a trail system 
“to provide recreational opportunities and help further facilitate non-motorized transportation 
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as a viable option for more people in and around the city.”  It prioritizes extension and 
connectivity of existing trails. The plan does not identify any specific proposals for the Higgins 
Avenue or Madison Street Bridges. 

Master Parks and Recreation Plan for the Greater Missoula Area (2004) 

The Master Parks and Recreation Plan for the Greater Missoula Area is a land use guide for 
parks, trails, open spaces, conservation lands, the urban forest, and recreational opportunities 
in the greater Missoula urban area. The plan establishes desired parkland acreage and 
standards for developed parks, and identifies goals, policies, and action items to increase the 
quantity and quality of parks.  The plan does not identify any specific proposals for the Higgins 
Avenue or Madison Street Bridges.  

2.9.3 Land Use Planning  

Missoula County Growth Policy (2005 Update) 

The Missoula County Growth Policy is an official public document that provides a framework for 
local government land use development decisions in Missoula and Missoula County.  The 
growth policy combines more than 30 years of land use planning to provide a framework for 
existing goals and policies, and establishes the legal and philosophical foundation upon which 
future plans and regulations will be based.  The growth policy notes “a primary objective of 
managing growth is to ensure the availability and affordability of infrastructure such as sewer, 
water, transportation, public safety, health and social services, public lands, parks, and other 
open spaces, cultural resources, and education. Adequate infrastructure is essential to a 
healthy, natural, economic, and social environment in Missoula County.”  The plan does not 
identify any specific proposals for the Higgins Avenue or Madison Street Bridges.   

Missoula Urban Comprehensive Plan (1998 Update) 

The Missoula Urban Comprehensive Plan is a policy document outlining Missoula’s growth 
trends in population, residential development, commercial development, industrial 
development, and economic activity.  It provides a coordinated guide for managing long-term 
growth and development.  The plan does not identify any specific proposals for the Higgins 
Avenue or Madison Street Bridges.   

Missoula Greater Downtown Master Plan  

The Missoula Greater Downtown Master Plan guides the growth of Missoula’s downtown with 
regard to land use and circulation for all modes of transportation.  The plan notes “the Missoula 
Greater Downtown Master Plan is a comprehensive, balanced-center strategy for strengthening 
and expanding downtown Missoula’s role as the economic and cultural heart of the 
community.” The plan proposes to construct a streetcar track along the Madison Street Bridge.  
It also recommends consideration of three-lane and four-lane roadway configuration on Higgins 
Avenue, increased  widths of sidewalks and dedicated bicycle lanes, and new bicycle/pedestrian 
connections to Caras Park.  
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The Missoula Urban Fringe Development Area Project 

The Missoula Urban Fringe Development Area Project is a land use document providing regional 
context for residential growth on the edges of the City of Missoula. The goal of this project was 
to identify how an estimated 15,000 new residential units could be accommodated within the 
Missoula Urban Service Area (URSA), and develop implementation strategies for addressing 
growth in accordance with adopted policies.  The plan does not identify any specific proposals 
for the Higgins Avenue or Madison Street Bridges.   

3.0 SOCIAL AND ENVIRONMENTAL CONDITIONS 
3.1 Physical Environment 

3.1.1 Soil Resources and Prime Farmland 

The study area is within the city limits of Missoula in a primarily urban area.  NRCS soil mapping 
indicates there is no prime or unique farmland or farmland of statewide or local importance 
within the study area. 

3.1.2 Geologic Resources 

Montana Bureau of Mines and Geology maps indicate the study area is primarily composed of 
alluvium (gravel, sand, and silt) of older and active stream channels and floodplains.   

3.1.3 Surface Waters 

The Higgins Avenue and Madison Street Bridges cross the Clark Fork River, the major water 
body within the study area.  The Missoula Irrigation Ditch parallels the Clark Fork River to the 
south before veering southwest.  

The Clark Fork River is an impaired water body under Section 303(d) of the Clean Water Act.  
Causes of impairment include arsenic, cadmium, chlorophyll-a, copper, nitrogen, organic 
enrichment biological indicators (sewage), and phosphorus. Probable sources of these 
pollutants include mill tailings, industrial point source discharge, and municipal point source 
discharge. The Montana Department of Environmental Quality (DEQ) Total Daily Maximum 
Load (TMDL) standards for the Clark Fork River have been completed for chlorophyll-a, 
nitrogen, organic enrichment biological indicators, and phosphorous. DEQ TMDL standards and 
potential impacts to water quality would need to be considered if improvement options are 
forwarded from this study. 

The Clark Fork River is a Water of the U.S. and falls within the jurisdiction of the U.S. Army 
Corps of Engineers (USACE) under Section 404 of the Clean Water Act.  It is considered a 
navigable waterway by the State of Montana from Deer Lodge, Montana to the Idaho state line.  
Jurisdiction of the irrigation ditch has not been determined.  The study area is also located 
within the Missoula Municipal Separate Storm Sewer System (MS4).  
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Coordination with federal, state, and local agencies would be necessary to determine 
appropriate permits if improvement options are forwarded from this study.  Any work within 
Waters of the U.S. and navigable state surface waters would require a Clean Water Act Section 
404 permit, water quality certification under Clean Water Act Section 401 (DEQ), a Montana 
Land Use Easement (Montana Department of Natural Resources and Conservation [DNRC]), a 
Montana Stream Protection Act permit (Montana Fish, Wildlife & Parks [FWP]), and a 318 
temporary turbidity permit (DEQ). In addition, forwarded improvement options may trigger the 
need to obtain coverage under the Montana Pollutant Discharge Elimination System (MPDES) 
General Permit for Storm Water Discharges Associated with Construction Activity and comply 
with the requirements outlined in MDT’s Storm Water Management Program (SWMP). 

3.1.4 Wetlands  

National Wetland Inventory (NWI) mapping for the study area indicates freshwater 
forested/shrub wetlands may be present just west of the Higgins Avenue Bridge.  NWI maps are 
based on aerial and satellite imagery and have not been field verified.  If improvement options 
are forwarded from this study, future wetland delineations would be required if bridge 
improvements include work within the Clark Fork River or other Waters of the U.S. Unavoidable 
impacts to wetlands must be compensated through mitigation in accordance with the USACE 
regulatory requirements.  Work within Waters of the U.S., including jurisdictional wetlands, 
would require a Clean Water Act 404 permit (USACE).  

3.1.5 Floodplains 

Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps for Missoula 
(FEMA 2013) indicate a portion of the study area is within the 100-year floodplain of the Clark 
Fork River.  The City of Missoula is currently in the process of adopting updated floodplain 
boundaries within the study area. The City of Missoula Floodplain Administrator is responsible 
for administering the floodplain management requirements in Missoula.  If improvement 
options are forwarded from this study, impacts to floodplains would need to be identified and 
evaluated.  Project development would require coordination with the City of Missoula to 
minimize floodplain impacts and obtain necessary floodplain permits. 

3.1.6 Groundwater Resources 

The Missoula Aquifer is a shallow, unconfined aquifer extending from the Clark Fork River at 
Hellgate Canyon to the Bitterroot River. The saturated portion of the aquifer averages eighty 
feet in thickness, and the depth below the surface to water (static water level) varies from ten 
to forty feet. According to the Groundwater Information Center at the Montana Bureau of 
Mines and Geology, public water supply well depths within the study area range from 130 to 
200 feet, with static water levels between 30 and 55 feet.  The Missoula Aquifer is the sole or 
principal source of drinking water in the Missoula area and was designated as a Sole Source 
Aquifer by the U.S. Environmental Protection Agency (EPA) in 1988.  Any improvement options 
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forwarded from this study must meet the provisions found in the 1994 Missoula Aquifer 
Protection Ordinance, and would be subject to EPA review if federally funded. 

3.1.7 Hazardous Materials 

DEQ and Montana Natural Resources Information System (NRIS) records indicate ten 
underground storage tanks (UST) in the study area.  Of these, three have been reported as 
leaking, with petroleum releases occurring at three of the sites.  The study area is also located 
within the Petty Creek and Woodman Mining districts.  If improvement options are forwarded 
from this study, further evaluation may be needed at specific sites to determine the potential 
for encountering contaminated soils or groundwater during construction.  If contaminated soils 
or groundwater is encountered during construction, handling and disposing of the 
contaminated material would be conducted in accordance with applicable federal, state, and 
local laws and regulations. 

3.1.8 Air Quality 

The Missoula urban area was designated as non-attainment for particulate matter (PM10) in 
1991.  The study area is located within the PM10 non-attainment area.  Missoula was also 
designated as a non-attainment area for carbon monoxide (CO) in 1991.  It was redesignated as 
a CO maintenance area in August 2007. Any improvement options forwarded from this study 
would need to demonstrate compliance with federal and state requirements. 

3.2 Biological Resources  

3.2.1 Biological Community 

The study area is located within the intermountain grassland ecosystem at an elevation of 3,209 
feet above mean sea level.  The landscape within the study area has been largely altered, with 
the majority of native vegetation replaced with hard surfaces or urban landscaping.  Native 
vegetation is primarily found along the Clark Fork River corridor.  

The Montana Natural Heritage Program (MNHP) database indicates a number of mammals, 
birds, amphibians, and reptiles have been observed within the study area vicinity.  Several bird 
species found in the area are protected under the Migratory Bird Treaty Act.  Cliff swallow nests 
have been observed under the Madison Street Bridge. Cliff swallows may also nest under the 
Higgins Avenue Bridge.  Osprey have been observed outside of the study area in the McCormick 
Park Ball Field just west of the Orange Street Bridge. Restrictions on construction activities 
potentially affecting occupied nests during the May 1st to August 15th breeding period would 
need to be considered if improvement options are forwarded from this study. This may include 
restrictions on vegetation removal and structure modification. 
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3.2.2 Aquatic Resources 

Fifteen fish species are known to occur in the Clark Fork River within the study area.  
Occurrence of these species ranges from rare to abundant.  Abundant and common species 
include largescale sucker, longnose sucker, longnose dace, mountain whitefish, and rainbow 
trout.  Effects on aquatic resources would need to be considered if improvement options are 
forwarded from this study. 

3.2.3 Threatened and Endangered Species 

Seven threatened, proposed threatened, and candidate animal and plant species occur in 
Missoula County.  Of these, bull trout is most likely to occur within the study area.  The Clark 
Fork River is designated as critical habitat for bull trout.  MNHP data shows recent observations 
of yellow-billed cuckoo outside of the study area on Beckwith Street, Myrtle Street, and Tower 
Street. The yellow-billed cuckoo may use cottonwood/willow habitat along the Clark Fork River 
within the study area as it migrates to more suitable breeding habitat; however, it is not likely 
to stay in the study area. Coordination with U.S. Fish and Wildlife Service (USFWS) and an 
evaluation of potential impacts to all endangered, threatened, proposed, or candidate species 
would need to be completed during the project development process for any improvement 
options forwarded from this study. 

3.2.4 Species of Concern 

Seventeen state species of concern have been documented by the MNHP within the study area 
vicinity as of March 26, 2013 (not counting federally listed species).  An evaluation of potential 
impacts to all species of concern would need to be completed during the project development 
process if improvement options are forwarded from this study. 

3.2.5 Noxious Weeds 

Four noxious weeds are prevalent in the study area, including Dalmatian toadflax, leafy spurge, 
spotted knapweed, and sulfur cinquefoil.  Any improvement options forwarded from this study 
would need to follow federal, state, and local noxious weed laws and regulations during 
construction.  Coordination with the Missoula County Weed District would need to be 
conducted during project development to minimize noxious weed impacts. 

3.3 Social and Cultural Resources 

3.3.1 Demographic and Economic Conditions 

Potential impacts related to Title VI of the Civil Rights Act of 1964 and Executive Order 12898, 
Federal Actions to Address Environmental Justice in Minority Populations and Low-Income 
Populations, would need to be considered if improvements options are forwarded from this 
study. 
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Population and Growth 

According to the 2010 Census, Missoula County was the second most populous county in 
Montana with 109,299 residents.  For the last half century, population growth in the county has 
continued to outpace both the nation and the state.  High population growth in Missoula 
County is expected to continue, with a projected population above 140,000 by 2030 (Montana 
Department of Commerce, 2012). 

All Census tracts within Missoula County increased in population from 1990 to 2000, with the 
exception of the Missoula City Center which decreased by 155 people (6.9 percent).  Urban and 
rural populations continued to grow in most Census tracts from 2000 to 2012, although the rate 
of growth slowed from 1990-2000 levels.  The combined urban Census tract population in 
Missoula increased 17.7 percent from 1990-2000, and 14.4 percent from 2000-2010.   

Population Demographics 

As of the 2010 Census, 93 percent of Missoula County identified as White, with American Indian 
and Alaska Native individuals comprising 2.6 percent of the population.  A number of other 
races make up the remainder of the population.  

The population in Missoula County is aging, consistent with national trends.  A 2035 MDT 
population model projects a substantial increase in the proportion of the population over age 
65, as compared to the proportion of the 2035 population under the age of 18.   

Employment and Income 

The University of Montana dominates employment in the area.  The public sector is a primary 
employer for the Missoula area, including a large number of jobs in the public school system, 
Missoula County, the U.S. Forest Service, and the City of Missoula.  Large private employers 
include St. Patrick Hospital and Community Medical Center.  In the coming decades, 
employment gains are projected in office and health service occupations.  Production 
occupations and farm, fishing, and forestry occupations are anticipated to stagnate or decrease 
by 2030.  

Unemployment in Missoula County has closely tracked statewide conditions for the last ten 
years, with unemployment numbers increasing from 2007 to 2010.  Both Montana and 
Missoula County have fared relatively well in comparison to the nation as a whole, with current 
unemployment rates (at approximately 7.0 percent) below the national average (at 
approximately 9.0 percent).     

3.3.2 Land Ownership and Land Use 

Cadastral maps for Missoula show land within the study area as privately owned or owned by 
the City of Missoula or the University of Montana.  
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The study area is within the Missoula city limits.  According to NRIS, the study area is 
predominately urban with low- and high-density residential and commercial areas.  Public open 
space and parks within the study area are primarily found along the Clark Fork River corridor.  

3.3.3 Recreational Resources  

The Clark Fork River and adjacent lands provide a variety of recreational opportunities within 
the study area.  Recreational opportunities on the Clark Fork River include fishing and boating.  
Brennan’s Wave, a man-made river feature just west of the Higgins Avenue Bridge, is a play 
wave for kayakers.  Multiple public open spaces and parks are located along the river corridor.  
The Ron MacDonald River Trail System parallels both banks of the Clark Fork River within the 
study area.  Outside the study area, the river trail system connects to the Kim Williams Trail (to 
the east) and the Milwaukee Trail and the Bitterroot Branch Trail (to the west) allowing users to 
move throughout the city with limited contact with vehicular traffic.  

Caras Park, the Clark Fork Natural Area, Bess Reed Park, Brennan’s Wave, John Toole Park, 
Jeanette Rankin Park, Kiwanis Park, and the Ron MacDonald River Trail System (excluding 
portions funded with Community Transportation Enhancement Program [CTEP] funds), may be 
protected under Section 4(f) of the U.S. Department of Transportation Act of 1966.  Caras Park 
and Kiwanis Park received funds from the National Land and Water Conservation Fund Act 
(LWCFA), known as Section 6(f).  Potential effects on recreational use would need to be 
considered in accordance with Section 4(f) and Section 6(f) protections if improvement options 
are forwarded from this study. 

3.3.4 Cultural Resources 

The study area contains portions of three historic districts listed on the National Register of 
Historic Places (NRHP), including the Downtown Historic District, the Southside Historic District, 
and the University Area Historic District.  Approximately 297 individual properties within the 
Downtown Historic District have been listed or are eligible for listing on the NRHP. A number of 
individual properties within and outside of the three districts have also been listed or are 
eligible for listing on the NRHP.  Individually listed properties near the Higgins Avenue Bridge 
include the Wilma Building and the Milwaukee Depot.  In addition to protections granted under 
the National Historic Preservation Act (NHPA), these districts and properties are also protected 
under Section 4(f) of the Transportation Act due to their historic significance.  

No records of archaeological sites were identified within the study area.  

According to the Montana State Historic Preservation Office and MDT, neither the Higgins 
Avenue Bridge nor the Madison Street Bridge have been surveyed or recorded as historic 
properties.  Both bridges, along with other potential properties in the study area (including the 
Missoula Irrigation Ditch and the old Milwaukee Road that parallel the south side of the Clark 
Fork River), would need to be surveyed and assessed for eligibility in accordance with Section 
106 of the NHPA if bridge improvement options are forwarded from this study.  Concurrence 
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from the Montana State Historic Preservation Office on the eligibility determinations would 
need to be requested. Indirect impacts (such as visual, noise, and access impacts) to eligible or 
listed properties would also need to be considered. 

3.3.5 Noise 

The study area is located within an urban environment.  Sensitive receptors, such as residences, 
are located within the study area and several are within 1,000 feet of the Higgins Avenue and 
Madison Street Bridges.  Any proposed bridge improvements forwarded from this study that 
include substantial vertical or horizontal alignment alterations or the addition of through-traffic 
lanes would need to evaluate potential noise effects consistent with Federal Highway 
Administration requirements and MDT policy. 

3.3.6 Visual Resources  

The study area is characterized as urban, with low- and high-density residential areas, 
commercial areas, a transportation network of roadways and bridges, public open space, and 
parks.  The Clark Fork River bisects the study area from east to west.  A narrow riparian corridor 
of primarily cottonwood and willow extends on both sides of the Clark Fork River.  Landscaped 
public city parks extend beyond the riparian corridor to the north and south, transitioning into 
the more developed historic downtown and south side commercial/residential districts.  Mount 
Sentinel is visible to the southeast and Mount Jumbo visible to the northeast.  

4.0 CONCLUSION 
This existing and projected conditions report identifies transportation system elements and 
physical, biological, social, and cultural features within the study area.   Table 4.1 presents a 
summary of potential transportation system issues.  
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Table 4.1 Summary of Transportation System Issues  

Element Issue 

Bridge Condition 
 The Higgins Avenue and Madison Street Bridges are 

structurally deficient and ranked poor for structure 
condition and deck condition.  

Seismic Hazard 
 The Higgins Avenue and Madison Street Bridges exhibit 

multiple seismic hazards.  

Bicycle and Pedestrian 
Elements 

 Higgins Avenue and Madison Street Bridge 
pedestrian/bridge railings do not meet current MDT design 
standards. 

 Sidewalks and ramp transitions from the roadway sidewalks 
to the Higgins Avenue and Madison Street Bridge sidewalks 
do not meet ADA requirements.    

 Bicycle lane widths do not meet AASHTO guidelines. 

Operational Conditions 

 The Higgins Avenue Bridge is identified as congesting (LOS D 
to E) in 2010 and congested (LOS F) in 2040.  

 The Madison Street Bridge is identified as congesting (LOS D 
to E) in 2040. 

 Three study intersections are identified as LOS D 
(congesting) in the PM peak hour.   

 

Table 4.2 summarizes potential physical, biological, social, and cultural issues and constraints.   
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Table 4.2 Summary of Potential Environmental Issues and Constraints  

Resource Description 

P
h

ys
ic

al
 E

n
vi

ro
n

m
en

t Surface Waters, 
Wetlands, and 
Floodplain 

 The Clark Fork River is an impaired water body under Section 
303(d) of the Clean Water Act.  

 Wetland areas and the Missoula Irrigation Ditch are located 
within the study area.  

 The study area is within the 100-year floodplain for the Clark 
Fork River.  

Hazardous 
Materials 

 Ten underground storage tanks, three of which are reported 
as leaking, and two mining districts are located within the 
study area.  

Air Quality 
 The study area is located within a non-attainment area for 

PM10 and a maintenance area for CO.  

B
io

lo
gi

ca
l R

es
o

u
rc

e
s 

Threatened and 
Endangered 
Species 

 Bull trout (a federally-listed threatened species) may occur 
in the study area.  The Clark Fork River is designated as 
critical habitat for bull trout.    

 The yellow-billed cuckoo (a candidate species) may use 
cottonwood/willow habitat along the Clark Fork River within 
the study area. 

Species of 
Concern 

 Seventeen animal and plant species of concern may occur in 
the study area vicinity.  

So
ci

al
 a

n
d

 C
u

lt
u

ra
l R

es
o

u
rc

e
s Recreational 

Resources 

 John Toole Park, Clark Fork Natural Area, Caras Park, Bess 
Reed Park, Jeanette Rankin Park, and Kiwanis Park, and 
portions of the Ron MacDonald River Trail System are 
located within the study area and may be considered 
Section 4(f) resources.    

 Caras Park and Kiwanis Park are considered Section 6(f) 
resources. 

Cultural 
Resources 

 Portions of the Downtown Historic District, the Southside 
Historic District, and the University Area Historic District are 
located within the study area.  Individual properties within 
and outside these districts have been listed or are eligible 
for listing on the NRHP. These historic districts and 
properties are also protected under Section 4(f). 

Noise 
 Sensitive noise receptors are located within 1,000 feet of the 

Higgins Avenue and Madison Street Bridges.   
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This photo log illustrates conditions observed during a field review conducted on March 
21, 2013.  Photo categories include bridge structures, bicycle/pedestrian facilities, and 
environmental conditions.  This photo log does not provide a comprehensive account of 
all conditions within the study area. Conditions were visually inspected.  No testing, 
delineations, or measurements were conducted. 
 

Bridge Structures 
 
Higgins Avenue Bridge 
 

 
Photo 1.  Cracking concrete with efflorescence and corroded rebar is visible on the Higgins 
Avenue Bridge diaphragms at the intermediate bents. 
 

 
Photo 2. Cracking concrete delineated by orange paint on a Higgins Avenue Bridge pier. 
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Photo 3. Spalled concrete and corroded rebar in the soffit under the Higgins Avenue Bridge 
pedestrian sidewalk. 
 

 
Photo 4. Cracking concrete with efflorescence and steel corrosion on the Higgins Avenue Bridge. 
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Photo 5. Cracking concrete with efflorescence on the Higgins Avenue Bridge.  Photo 6 shows this 
area from the top side of the bridge. 
 

 
Photo 6.  Cracking concrete on the Higgins Avenue Bridge top decking.  Photo 5 shows this area 
from underneath the bridge. 
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Photo 7. Concrete bent delamination delineated by orange paint and moderately corroded 
structural steel on the Higgins Avenue Bridge. 
 

 
Photo 8. Corroded steel and dark staining of concrete on the Higgins Avenue Bridge. 
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Photo 9. Staining and cracking concrete with efflorescence on the Higgins Avenue Bridge.  The 
white line on the left side of the photo is daylight filtering through the bridge median. 
 

 
Photo 10. A modified ramp transition area from the roadway sidewalk to the Higgins Avenue 
Bridge sidewalk.  This ramping would not be considered compliant with the Americans with 
Disabilities Act (ADA). 
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Photo 11. Delamination and spalling concrete along the Higgins Avenue Bridge sidewalk. 
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Photo 12. Cracking concrete along the Higgins Avenue Bridge sidewalk and collision damage to 
the bridge sidewalk railing. 
 

 
Photo 13. Steel corrosion at a Higgins Avenue Bridge pier and bridge bearing connection. 
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Madison Street Bridge 
 

 
Photo 14. Degradation on the north Madison Street Bridge abutment, including corroded steel, 
cracking concrete with efflorescence, and concrete staining indicating rebar corrosion. 
 

 
Photo 15. View of girder bearing at the north abutment exhibiting debris/pack rust between the 
built-up rocker assembly and bearing plate, which may limit the movement of this joint on the 
Madison Street Bridge. 
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Photo 16. Concrete spalling and corroded rebar at the edge of the Madison Street Bridge. This 
condition was observed extending over the length of both sides of the bridge. 
 

 
Photo 17. Cracking concrete with efflorescence and patches to concrete sections on the 
Madison Street Bridge. 
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Photo 18. Orange paint delineating steel corrosion and concrete delamination on the Madison 
Street Bridge. 
 

 
Photo 19. Corroded steel on the Madison Street Bridge. 
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Photo 20. Spalled concrete beam at the north abutment of the Madison Street Bridge 
 

 
Photo 21. Corroded steel and concrete delamination on a Madison Street Bridge bent. 
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Photo 22. Deterioration of the Madison Street Bridge bent near the ground, including concrete 
delamination and spalling. 
 

 
Photo 23. Deterioration of the Madison Street Bridge bent, including corroded steel, cracking 
concrete with efflorescence, and stains from corroded rebar. 
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Photo 24. Cracking concrete with efflorescence and concrete deck patching with formwork left 
in place on the Madison Street Bridge. 
 

 
Photo 25.  Delaminated/spalled concrete and corroded rebar on the Madison Street Bridge. 
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Photo 26.  Delaminated and patched sidewalk on the Madison Street Bridge. 
 

 
Photo 27. Delaminated and patched sidewalk on the Madison Street Bridge.  The railing 
measures 32 inches in height, which does not meet current standards. 
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Photo 28.  A modified ramp transition area from the roadway sidewalk to the Madison Street 
Bridge sidewalk.  This ramping would not be considered ADA compliant. 
 

 
Photo 29. A modified ramp transition area from the roadway sidewalk to the Madison Street 
Bridge sidewalk.  This ramping would not be considered ADA compliant. 
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Bicycle/Pedestrian Facilities 
 

Photo 30. Looking north on the south side of the Madison Street Bridge bicycle/pedestrian 
underpass. 
 

 
Photo 31. Looking south on the north side of the Madison Street Bridge bicycle/pedestrian 
underpass. 
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Photo 32. Looking north on the south leg of the Higgins Avenue and Broadway Street 
intersection.  Dedicated bicycle lanes run north and south along Higgins Avenue.  Bicycle racks 
can be seen in the photo along the east side of Higgins. 
 

Photo 33.  Looking south on the Higgins Avenue Bridge.   Dedicated bicycle lanes run north and 
south along the bridge.  A cyclist is using the southbound dedicated bicycle lane in the photo. 
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Photo 34. Looking south on the Higgins Avenue Bridge.  A stairway is located on the west side of 
the Higgins Avenue Bridge with bicycle racks underneath. 
 

 
Photo 35. Looking north on the south side of the Higgins Avenue Bridge.  Bicycles are prohibited 
on the sidewalks as indicated by signs placed on either side of the bridge. 
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Photo 36. Looking north on the Higgins Avenue Bridge.  A stairway is located on the east side of 
the bridge. 
 

 
Photo 37.  Looking north on the south leg of the Higgins Avenue and 4th Street intersection.  A 
bicycle sharrow can be seen on the east side of Higgins Avenue. 
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Photo 38.  Looking west on the east leg of the Higgins Avenue and 5th Street intersection.  A 
dedicated bicycle lane is provided on the north side of 5th Street. 
 

 
Photo 39. Looking south along the Riverfront Trail south of the Higgins Avenue Bridge. 
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Photo 40.  Looking east on the west leg of Ryman Street and Main Street.  Bicycle racks are 
provided in this location. 
 

 
Photo 41. A member of the public loads her bicycle onto a bicycle rack attached to the front of a 
bus along Broadway Street. 
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Environmental Conditions 
 

 
Photo 42. Looking upstream (east) at the Clark Fork River corridor from the Madison Street 
Bridge. A gravel bar is located on the northern side of the channel, while the south banks are 
steeply vegetated with cottonwood and willow. 
 

 
Photo 43. Looking downstream (west) at the Clark Fork River corridor from the Madison Street 
Bridge. Both the north and south sides of the river have steeply vegetated banks. 
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Photo 44.  Madison Park located just east of the Madison Street Bridge. 
 

 
Photo 45. Looking west at the Madison Street Bridge and the Ron MacDonald 
Riverfront Trail, a public trail that parallels the south bank of the Clark Fork River. 
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Photo 46. Swallow nests on the east side of the Madison Street Bridge. 
 

 
Photo 47. Looking east at a canal which crosses underneath the Madison Street Bridge south 
approach. 
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Photo 48.  Looking west at canal culvert crossing underneath the Madison Street Bridge south 
approach. 
 

 
Photo 49. View of John H. Toole Riverfront Park, a public park located west of the Madison 
Street Bridge on the south bank of the Clark Fork River. 
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Photo 50. Public track located within John H. Toole Park. The track is located west of the 
Madison Street Bridge. 
 

 
Photo 51. Looking west at the Clark Fork River riparian corridor between the Madison Street 
Bridge and the Higgins Avenue Bridge. Cottonwood and willow are dominant riparian species 
along this corridor. 
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Photo 52. Looking west at the Higgins Avenue Bridge and the Ron MacDonald Riverfront Trail, a 
public trail that parallels the south bank of the Clark Fork River. 
 

 
Photo 53. Milwaukee Depot, a historic building located on the south bank of the Clark Fork River 
and just west of the Higgins Avenue Bridge. 
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Photo 54. Looking west at palustrine freshwater forested/shrub wetland located downstream 
(west) of the Higgins Avenue Bridge. 
 

 
Photo 55. Looking west at the canal which crosses underneath the Higgins Avenue Bridge south 
approach. 
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Photo 56. View facing the Missoula Southside Historic District, just south of the Higgins Avenue 
Bridge. 
 

 
Photo 57. Caras Park, a public park located west of the Higgins Avenue Bridge on the north bank 
of the Clark Fork River. 
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Photo 58. View on the Higgins Avenue Bridge facing north toward the historic Wilma Building. 
 

 
Photo 59. Looking east from the Higgins Avenue Bridge toward the Ron MacDonald Riverfront 
Trail. The trail is a public trail that parallels the north bank of the Clark Fork River. 
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Photo 60. Mallard duck, a common waterfowl species on the Clark Fork River. 
 

 
Photo 61. Bess Reed Park, a public park located east of the Higgins Avenue Bridge on the north 
bank of the Clark Fork River. 
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Photo 62.  Kiwanis Park, a public park located west of the Madison Street Bridge on the north 
bank of the Clark Fork River. 
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Bridge Inspection Reports and  

Scour Analysis Report 
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Main Span Approach Span

Span Design Code, Description : 3 Girder and Floorbeam System

4 Steel continuousMaterial Type  Code, Description : 

2 Closed median (no barrier) Median  Code, Description : 

   °

     1.52 m      1.52 m

    20.19 m

Skew Angle : 

Deck Structure Type : 1 Concrete Cast-in-Place

3 Latex Concrete or similar additiveDeck Surfacing Type :

0 NoneDeck Membrain Type :

0 NoneDeck Protection Type :

Span Design Code, Description : 2 Stringer/Multi-beam or Girder

5 Prestressed concreteMaterial Type  Code, Description : 

Over / Under Direction
Name

Inventory
Route

South, West or Bi-directional Travel

Direction Vertical Horizontal Direction Vertical Horizontal

North or East Travel

One Route Under

Route On Structure

-1

U08113

N/A

N/A

-    1.00 m

-    1.00 m

-    1.00 m

-    1.00 m

N/A

Both

-    1.00 m

    99.99 m

-    1.00 m

     7.93 m

Latitude :

Longitude :

Structure Vertical and Horizontal Clearance Data Inventory Route :

(50A) Curb Width : (50B) Curb Width : 

(52) Out-to-Out Width : 

Deck

-1

HIGGINS AVENUE
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NBI Inspection Data

4(58)  Deck Rating : 

4(59) Superstructure Rating : 

6 (60) Substructure Rating : 

8 (72) App Rdwy Align : 

0(36C) Approach Rail Rating :

0(36A)  Bridge Rail Rating : 

0(36D) End Rail Rating : 

0(36B) Transition Rating : 

8(113) Scour Critical : 

8 (71) Waterway Adequacy :

6 (61) Channel Rating : 

N(62) Culvert Rating : 

     654 m sq Unrepaired Spalls : 

14 June 2012
(90) Date of Last Inspection : 

 (90) Inspection Date : 

(91) Inspection Fequency (months) : 24

Inspection Due Date : 14 June 2014

35 Crew Hours for inspection : 

15 Snooper Hours for inspection : 

Y Snooper Required : 

-1Helper Hours : 

-1Special Crew Hours : 

-1Special Equipment Hours : 

-1Flagger Hours : 

Inspection Data 

Last Inspected By  :
Darrel Reich - 2051

Inspected By :

Continue

Sufficiency Rating : 61.4

Structure Status : Struc Def - Elg Rehab

4 (67) Structure Rating : 

A(41) Posting Status : 

5 (68) Deck Geometry : 

 (69) Under Clearance  : 5

 Deck Surfacing Depth :  1.70 in

Inspection Hours

Inspection Work Candidates 

D11-FY2010-000190

D11-FY2010-000192

D11-FY2010-000191

D11-FY2010-000193

23 June 2010

23 June 2010

23 June 2010

23 June 2010

Remove the logs drifted against bent 11.

Approved. DRC

Same for 2012 inspection.

The steel cover on the left sidewalk has rusted through for the sliding plate joint at B12.  Some of the same covers on the sidewalks at the other sliding plate 
joints have corrosion on the bottoms forcing the plates up and should be repaired.

Approved. DRC

Same for 2012 inspection.

The right sidewalk is missing the seals at the joint and the soffit below typically has spalling with corroded rebar.  There is a lot of moisture getting through.
These open joints could be filled with a pourable seal.  The left sidewalk has been sealed with a pourable material but they are failing and leaking and have the 
same problems in the soffit.

Approved. DRC

Same for 2012 inspection.

The south bound left and median rocker bearing under the transverse girder at bent 12 has leaned enough to break both anchor bolts.  No change since the last 
inspection.

Approved. DRC

Same for 2012 inspection.

 Bridge

305 Assm Jt w/o Seal

302 Compressn Joint Seal

311 Moveable Bearing

Remove

Rehab Elem

Min Repair

Rehab Elem

All Spans

M Main

A Approach

A Approach

Approved

Approved

Approved

Approved

High

Medium

Medium

Medium

Candidate ID Date
 Requested

Status Priority
Effected
Structure

Unit

Scope of
Work Action

Covered
Condition

States

Next Fracture Critical Due Date : 14 Jun 2014

Fracture Critical Detail : 1 or 2 Stl-girder systms
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* * * * * * * * * * Span : Main-0 - Riveted Pl. Girder Spans 9, 10 and 11 * * * * * * * * * *

Element Description

Element 12 - Bare Concrete Deck Sidewalks

Element 22 - P Conc Deck/Rigid Ov

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor

415

2342

sq.m.

sq.m.

4

4

0

0

X

X

0

0

0

0

100

100

0

0

1

1

%

%

%

%

%

%

%

%

%

%

Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - The sidewalk on the right and left have spalling and delaminations with exposed rebar.  Did not chain the sidewalks.  No changes 
noted from 2010 inspection.
06/18/2010 - Chained the sidewalk and found 13 percent shallow spalls, some with exposed rebar and delaminations for these spans.

07/09/2008 - Quantity is 1.52mx273m = 415m2  Occasional spalling, usually shallow with exposed rebar in some.  The concrete cover over the 
rebar appears to be shallow.

06/14/2012 - Chained the main spans and found 425.9 M2 of delaminations in the overlay.  426/2342 = 18 percent.  The soffit has transverse 
cracking with some patched areas.  There is some delamination in the soffit along the center line median curb.
06/18/2010 - Chained the driving lanes and found 1.4 percent of the deck for these spans were delaminated with no spalls.  Found some 
delaminations in the passing lanes but was not able to determine the extent.  The soffit has mostly moderate transverse cracking with some 
patches mostly in the span 9 south bound lanes.  There is a patch at the B12 joint in the median curb that is failing and a hole through the soffit at 
the edge of the patch.
07/09/2008 - Reduced quantity for sidewalk area of deck by 415m2 (1.52mx273m).  Sidewalk is not overlaid.  Chained driving lane and found 
about 25 percent delams that indicate the overlay may be coming off.  No spalls found in the main spans.  Light cracking in the soffit.  No changes 
in the cracking on the surface. 
04/17/2006 - UNCHANGED. DECK DRAINS PLUGGED SOLID. SEVERAL SHALLOW SPALLS IN SIDEWALK.

04/25/2005 - Deck shows numerous to frequent transverse cracking, some longitudinal and random cracking, some efflorescence.  Some spalling 
and delaminations throughout.  Some separation of approach asphalt from bridge ends.  Drains mostly plugged.
04/15/2003 - FREQUENT CRACKING AND SOME DELAMINATION IN HIGH DENSITY OVERLAY.

04/12/2001 - None

02/04/1999 - FREQUENT CRACKING IN OVERLAY.

09/30/1996 - None

12/01/1993 - None
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Inspection Notes:

Inspection Notes:

Element Inspection Data
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Element Description

Element 107 - Paint Stl Opn Girder

Element 113 - Paint Stl Stringer

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor

546

819

m.

m.

2

2

80

90

10

5

5

5

5

0

0

0

1

1

%

%

%

%

%

%

%

%

%

%

Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - Very little pack rust seen on the bottom flange in span 10. Pack rust is common between the vertical bearing stiffeners. The pack rust
at bent 12 span 11 on the left side between the vertical bearing stiffener measures about 1 1/4" and bent 9 span 9 left is about the same.  There is 
only minor pack rust between the rest of the vertical bearing stiffeners.   No changes noted in the swelling between the bottom of the bottom flange
of the girder and the top of the bearing at bent 9 left still only one bolt sheared off.  Found 4 cracks in the tack welds in the south bound land and 4 
cracks in tack welds on the north bound lane.  The cracks are only in the tack welds.  The girder have peeling paint, freckled rust some paint loss 
with primer showing and rusting with minor corrosion but no measurable section loss.  No changes noted in the condition states from the last 
inspection.
06/18/2010 - The pack rust and swelling at the bottom flange in span 10 is very minor.  Pack rust and swelling between the vertical bearing 
stiffeners is common.  No change in the swelling between the bottom of the bottom flange and the top of the bearing at B9 left.  No changes noted.
07/09/2008 - Two girder system for northbound and two girder system for southbound from B9 to B12.  Pack rust between the bearing stiffeners 
bowing the plates at B9 and B10.  Pack rust between the bottom two plates below the bottom flange at both splice plates in the right SB girder in 
span 10.  Plates are warping at the ends.  Areas of topcoat fading, peeling or lost.  Lots of paint chips showing rust.  Some pack rust in the web at 
the floorbeam connection at B10.  One missing bolt in the bottom flange splice plate.  One missing in the gusset.  One gusset with significant 
section loss from rust.  Pack rust between the bottom flange and the bearing plate has bent the bottom flange and broken one bolt at B9.  See 
photos
04/17/2006 - RUSTING ALONG EMBEDDED EDGE OF TOP FLANGE AT INTERSECTION WITH TRANSVERSE DECK CRACKS. AREAS OF 
PACK RUST AT VERTICAL STIFFENERS (PHOTOS). LIGHT FRECKLED RUST AT WEB/LOWER FLANGE CONNECTION ANGLE (PHOTO).
04/25/2005 - None

04/15/2003 - None

04/12/2001 - None

02/04/1999 - None

09/30/1996 - None

12/01/1993 - None

06/14/2012 - Minor paint loss and rust with very light corrosion.  Most of the rust is along the top flanges of the steel stringers.  No changes noted 
in the condition states.
06/18/2010 - A small amount of state 3 rust in the south bound side only.

07/09/2008 - Areas of topcoat fading or gone.  Occasional areas of rust or corrosion on the top flange.

04/17/2006 - LIGHT RUST ALONG EMBEDDED EDGE OF UPPER FLANGE.

04/25/2005 - None

04/15/2003 - None

04/12/2001 - None

02/04/1999 - _
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* * * * * * * * * * Span : Main-0 - Riveted Pl. Girder Spans 9, 10 and 11 (cont.) * * * * * * * * * *

Inspection Notes:

Inspection Notes:
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Element Description

Element 152 - Paint Stl Floor Beam

Element 205 - R/Conc Column  B9 and B12

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - The pack rust and swelling between the bearing stiffeners appears to be unchanged. The worst rust on the floor beams is on the top 
flanges under the joints. Paint loss with minor rusting and some small spot of corrosion but no measurable section loss seen.  There is some spots
of primer showing thorougout.
06/18/2010 - Pack rust and swelling between the bearing stiffeners is common.  State 3 rust on the top flange only is common under the joints.
Some state 3 rust and small spots of corrosion along the right edge of the web of the floor beam at B10 in the span 9 side under the south bound 
lanes.  Paint chipping is common in spans 9 and 11.
07/09/2008 - Pack rust on the SB B9, B10 floorbeam and between the stiffener plates.  Rust and some pack rust all along the vertical stiffener of 
the right girder at B11.  See photos. Areas of rust throughout.
04/17/2006 - AREAS OF LIGHT FRECKLED RUST.

04/25/2005 - None

04/15/2003 - None

04/12/2001 - None

02/04/1999 - _

06/14/2012 - The colunms at bent 12 span 12 left has cracking with delaminations.  No problems noted with the bent 9 columns. 

06/18/2010 - One delaminated area in the top of the right south bound B12 column under a larger delaminated area in the cap.  Horizontal cracks 
and delaminations in the tiebeam between the B12 north bound columns.
07/09/2008 - No problems noted.

04/17/2006 - B9 AND B12. UNCHANGED.

04/25/2005 - Columns show some minor cracking.  No problems noted.

04/15/2003 - None

04/12/2001 - None

02/04/1999 - _
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* * * * * * * * * * Span : Main-0 - Riveted Pl. Girder Spans 9, 10 and 11 (cont.) * * * * * * * * * *

Inspection Notes:

Inspection Notes:
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Element Description

Element 210 - R/Conc Pier Wall B10 and B11

Element 234 - R/Conc Cap B9 - B12

Element 301 - Pourable Joint Seal  B10 and B11

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - Vertical cracking in the pier wall at bent 11.  Bent 10 pier wall has minor cracking.  Large drift at bent 11 pier wall needs removed.  No
changes no other problems noted.
06/18/2010 - No changes noted.  Logs are drifted against the B11 pier wall.

07/09/2008 - B10-One small vertical crack comes up out of the water and dissappears 3/4 of the way up next to two shallow spalls with no 
exposed rebar on the span 10 side.  One vertical crack at B11 under the NB lanes 3 feet inside the median bearing.  The crack is full depth on 
both sides and crosses the top of the cap.  Crack measures 2.0mm halfway down the cap.  Similar large amounts of drift against both walls needs 
to be removed
04/17/2006 - B10 AND B11. UNCHANGED. B11 FULL HEIGHT CRACK MEASURED AT 2 mm.

04/25/2005 - No significant changes noted.

04/15/2003 - DRIFT AT B11.

04/12/2001 - None

02/04/1999 - DRIFT AT B11. VERTICAL CRACKS AT B10 AND B11 FROM CAP TO WATER LINE.

09/30/1996 - None

12/01/1993 - None

06/14/2012 - The caps at bent 12 have cracking and large delaminations.  No changes noted with the crack in the cap at bent 11 and no other 
problems noted.  No problems noted with the caps at bent 10.  The caps at bent 9 have some delaminations. 
06/18/2010 - Large delaminations on the span 12 side of the south bound cap at B12.  Delaminations on both B9 caps on the span 9 faces under 
both median bearings.  No changes 2mm crack at B11.

06/14/2012 - The joints are full of material and there is some leakage.  The edge members are tipped towards the center of the joint.  Some minor 
spalling along the edge members.  No changes with the seals from the last inspection.
06/18/2010 - Pourable joints in the overlay on top of open joints in the deck.  No seals found but leakage is minimal.  There are no problems with 
the adjoining deck concrete or with the armored edges.
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* * * * * * * * * * Span : Main-0 - Riveted Pl. Girder Spans 9, 10 and 11 (cont.) * * * * * * * * * *

Inspection Notes:

Inspection Notes:

Inspection Notes:
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Element Description

Element 305 - Assm Jt w/o Seal B9 AND B12

Element 311 - Moveable Bearing B9 span 9, B11 and B12 span 11

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - The sliding plate joints are full of material.  The leveling strips welded on the sliding portion of the joints are broken loose or missing.
There is spalling and delamination at the tread plates on the sidewalks on both sides of both joints.  The left tread has a 100 percent section losse.
06/18/2010 - The sliding plate over the B12 joint on the left sidewalk has rusted through and is in two pieces with some spalling and delaminations 
along bothe edges.  No changes noted over the road for either joint.  No delaminations or spalls along either joint in the road.  The strips welded to
the tops are unchanged.
07/09/2008 - No changes noted.  Joint are packed with dirt.

04/17/2006 - SLIDING PLATE JOINTS AT B9 AND B12. LEVELING STRIPS WELDED ON TOP PF SLIDER HAVE BROKEN LOOSE (PHOTO).

04/12/2001 - None

02/04/1999 - _

06/14/2012 - The bearing at bent 9 left still has one broken bolt from the pack rust between the top of the bearing and the bottom flange of the 
girder. The bearing have paint loss, peeling with some primer showing and minor rust.  The exterior bearings have the worst rust on them.  No 
changes noted with the condition states.
06/18/2010 - No change at the B9 left bearing with the pack rust and broken bolt.  Some peeling paint and rust.

07/09/2008 - Corrosion and rusting.  Pack rust on the top of one bearing at B9 has broken the bolt holding onto the girder flange.  See photo.  No 
other changes noted.
04/17/2006 - UNCHANGED.

04/25/2005 - None

04/15/2003 - None

04/12/2001 - None

02/04/1999 - None

09/30/1996 - None

12/01/1993 - None
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* * * * * * * * * * Span : Main-0 - Riveted Pl. Girder Spans 9, 10 and 11 (cont.) * * * * * * * * * *
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Element Description

Element 313 - Fixed Bearing B10

Element 334 - Metal Rail Coated  Pedestrian Rail

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - Minor paint loss and minor rust, no changes noted.

06/18/2010 - Some rust.  No other problems.

07/09/2008 - Rust.  No other problems.

04/17/2006 - UNCHANGED.

04/25/2005 - None

04/15/2003 - None

04/12/2001 - None

02/04/1999 - None

09/30/1996 - None

12/01/1993 - None

06/14/2012 - Some of the metal posts have rusted off at the concrete. The rail is mostly rusted throughout.

06/18/2010 - No significant collision damage but a few of the posts are rusted through at the bases.  Most of the rail does not have any topcoat left
but a few areas may have been replaced because the topcoat is in good shape.
07/09/2008 - Pedestrian rail between sidewalk and traffic.  Occasional collision damage has bent the rail and sometimes broken the posts off at 
the concrete.  Some of the posts appear to have separated from the concrete from corrosion.  Very little paint left.
04/17/2006 - PEDESTRIAN RAIL - APPROX. 20 M COLLISION DAMAGE TO DOWNSTREAM RAIL AND 3 M TO UPSTREAM RAIL,

04/25/2005 - None

04/15/2003 - None

04/12/2001 - _PEDESTRIAN RAIL
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* * * * * * * * * * Span : Main-0 - Riveted Pl. Girder Spans 9, 10 and 11 (cont.) * * * * * * * * * *
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* * * * * * * * * * Span : Appr-1 - P/S Conc. Beam Spans 1 - 7 * * * * * * * * * *

Element Description

Element Description

Element 334 - Metal Rail Coated Bridge Rail

Element 357 - Sup Pack Rust SmFlag

Element 12 - Bare Concrete Deck Sidewalk spans 1 - 7

Smart Flag

Smart Flag

Pct Stat 4

Pct Stat 4

Pct Stat 5

Pct Stat 5
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Pct Stat 1

Pct Stat 2
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - No changes noted with the metal bridge rail.

06/18/2010 - The right side rail has almost no topcoat left.  The left side has more topcoat.  Some corrosion on the posts.  Scattered rust 
throughout.
07/09/2008 - Very little paint left with some corrosion and pack rust on the posts for rail at edge of deck.

04/17/2006 - BRIDGE RAIL - LIGHT FRECKLED RUST.

04/25/2005 - Some minor collision damage.

04/15/2003 - None

04/12/2001 - None

02/04/1999 - None

09/30/1996 - None

12/01/1993 - None

06/14/2012 - No changes noted with the pack rust.

06/18/2010 - No changes noted.  The pack rust between the bottom two plates at both bottom flange splice plates at the right girder in span 10 is 
very minor.
07/09/2008 - At the left exterior girder at B9 span 9, pack rust on top of the bearing has forced up the bottom flange enough to bend it and break 
one of the four bolts.  This is the only place where a connector has been broken and I don't think it needs to be set at state 4.  Pack rust between 
the bottom two plates at both bottom flange splice plates at the right girder in span 10 is starting to distort the plates but the bolts are all there.
Frequent pack rust between the bearing stiffeners on the girders and transverse girders.  No connectors hold these plates together.  Lots of pack 
rust between the bearing plates but not in the main spans.  Pack rust under the NB lanes between the top flanges of the knee braces and the 
bottom flanges of the approach span girders at the transverse girder at B9.  I am eliminating this element in the approach span - 2. 

06/14/2012 - The sidewalks on both sides have spalling with exposed rebar and delaminations throughout.  Did not chain the sidewalks.  No 
changes noted from the 2010 inspection.
06/18/2010 - Chaining found about 6 percent of these spans to be delaminated or have shallow spalls.

07/09/2008 - Occasional shallow spalls.
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* * * * * * * * * * Span : Main-0 - Riveted Pl. Girder Spans 9, 10 and 11 (cont.) * * * * * * * * * *
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Element Description

Element 22 - P Conc Deck/Rigid Ov  Spans 1 - 7

Element 109 - P/S Conc Open Girder

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - Chained the deck and found 56.9 M2 of delaminations.  57/1750 = 3.3 precent.  Heavy cracking of large size near the joints at both 
ends of span 7 in the south bound lanes.  There is cracking throughout.  The soffit has patched areas and spalling with exposed rusty rebar in the 
overhangs at all the joint locations. 
06/18/2010 - Chained the driving lanes and found few spalls but about 1 percent delaminations.  Some were present in the passing lanes but we 
were not able to quantify them.  The worst cracking is in the south bound approach spans at the north end.  There were lots of large cracks near 
the joints at both ends of span 7 in the south bound lanes.  The soffit in the overhang over the caps typically has large spalls  with lots of corroded 
rebar.  Most of the soffit area has light cracking but there are areas of patches and a couple areas of severe cracking and white efflorescence. 
07/09/2008 - Deleted quantity of 1.52mx245m=372m2 for adding element 12 for sidewalks.  2122-372=1750m2  2 small spalls found in span 2 of 
SB.  See main span comments.
04/17/2006 - UNCHANGED.

04/25/2005 - See main span element notes.

04/15/2003 - FREQUENT CRACKING AND SOME DELAMINATION IN HIGH DENSITY OVERLAY.

04/12/2001 - None

02/04/1999 - _

06/14/2012 - Used a 25 foot extension ladder to inspect spans 1-7.  There is spalling at most of the beam ends with exposed corroded steel and 
the ends of the prestressed strands are exposed.  The spalling and exposed bar and prestressing is past the bearing location on the beams.  Most 
of the end diaphragms have spalling with exposed corroded rebar.  The right beam ends at bent 2 are covered with sheet metal and not visible.
The interior right 3 beam ends at bent 3 span 2 and span 3 are covered with sheet metal and are not visible.
06/18/2010 - No changes noted.  A few of the spalls at the bottom ends past the bearing plates have exposed and corroded steel including the 
ends of the prestressing strands but does not affect the serviceability or strength of the girders.  North bound has 4 lines prestressed girders in 
spans 1 - 7.  South bound has 5 lines in spans 1 and 2 and 4 lines in spans 3 - 7.  Most of the end diaphragms have the bottom rebar exposed 
and it is corroded.
07/09/2008 - Almost all the diaphragms at the bents are badly spalled on the bottom with exposed rusty rebar.  Some of the girders have short 
cracks and occasionally spalled at the ends at the bearing plates.  One of the girders in span 5 has two small areas of exposed aggregate on the 
bottom from poor vibrating.  No other problems noted.
04/17/2006 - SEVERAL DIAPHRAGMS ARE CRACKED AND SPALLING (PHOTOS).

04/25/2005 - Most diaphragms show significant spalling with exposed rebar.  No significant changes noted.

04/15/2003 - SIGNIFICANT SPALLING AT DIAPHRAGMS. (DELAMINATED AREAS CHIPPED BACK TO SOUND CONCRETE 5/03)

04/12/2001 - None

02/04/1999 - _DIAPHRAGMS SPALLED WITH EXPOSED REBAR.
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Element Description

Element 205 - R/Conc Column

Element 215 - R/Conc Abutment  B1 only

Element 234 - R/Conc Cap  B2 - B8
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - Columns at bent 3 have spalling with no exposed rebar and some delaminations.  Column at bent 4 the right exterior on the span 4 
side has a delamination.  Column at bent 5 right exterior on the span 5 side has cracking and delamination.  Column at bent 6 right exterior has 
cracking and delamination.  Columns at bent 7 the third from the left has a delamination and the right exterior column has cracking and 
delamination. Column at bent 8 has spalling with no exposed rebar and delamination. 
06/18/2010 - No changes noted.  Not much delamination found around the cracked right column at B6.

07/09/2008 - One 3' to 4' long vertical crack in the span 5 side of the right col. at B6.  One shallow spall and delam at the base at B8 right.  No 
other changes noted.
04/17/2006 - SOME DRAINAGE PIPES BROKEN OR JOINTS SEPARATED (PHOTOS). SEVERAL PIPES REPAIRED EARLY IN 2006, BUT 
WITH ALL DECK DRAINS PLUGGED SOLID, NO WATER CAN GET TO THE PIPES.
04/25/2005 - See main span element notes.

04/15/2003 - None

04/12/2001 - None

02/04/1999 - _DRAINAGE PIPES BROKEN.

06/14/2012 - The abutment at bent 1 has a spall under the left exterior beam with no exposed rebar.  There is cracking and delamination under the
2nd beam from the left.  There is a delamination near the bottom of the backwall under the 7th beam from the left and also under the 8th and 9th 
beams from the left.  There are 9 lines of beams in span 1.  The bearings at bent 1 are embedded in the backwall.
06/18/2010 - No problems noted.  The bearings are embedded in the backwall.

07/09/2008 - No problems noted at B1.

04/17/2006 - UNCHANGED.

04/25/2005 - Abutment components show some minor cracking.

04/15/2003 - None

04/12/2001 - None

02/04/1999 - _

06/14/2012 - There are 2 caps at each bent.  All the caps have cracking, spalling and delaminations on them.  Most of the caps have more than 
one delamination on them with some of the delaminations being large in size.  A lot of the delaminations are under the bearings devices.  The cap 
at bent 7 also has a delaminated patch on the left side in the span 7 side.  No changes noted in the large vertical crack of a 1/4" wide under the 
bearing at bent 3 south bound lane.
06/18/2010 - One delaminated area in the bottom center of the B6 south bound cap.  Minor vertical cracking under one bearing on the left end of 
the B7 north bound cap.  Delaminations found on the span 5 side of the B5 south bound over the left column.  There is some delamination around 
the cracking at the right end at B5.  One small spall at B2 north bound.  Some minor cracking on the span 3 side of B3 right south bound.  There is 
minor spalling with out exposed rebar and a large delamination all along the top of the north bound left bay on the span 3 side of the B3 cap.  The 
median end of the south bound B3 cap has a large vertical crack 1/4" wide under one bearing.  These caps get a lot of moisture from the leaking 
joints.
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* * * * * * * * * * Span : Appr-1 - P/S Conc. Beam Spans 1 - 7 (cont.) * * * * * * * * * *
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Element Description

Element 302 - Compressn Joint Seal  B2 - B8

Element 313 - Fixed Bearing  B2 - B8 span 7

Element 334 - Metal Rail Coated  Bridge Rail

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - All the compression joints seals at bents 2 - 8 have minor top tearing with some edge separation and minor edge spalling. The joints 
appear to be leaking moisture on to the caps.  The seals in the sidewalk on the right side are gone.  The joint at bent 3 has about 10 feet of 
patched header on the right. The joint header at bent 7 is badly cracked with delaminations in the right side driving lane.  The joint header at bent 8
is badly cracked with delaminations in both the right driving and passing lanes.  No changes noted in the condition states from the last inspection.
06/18/2010 - A small part of the top of the south bound B3 joint has been shredded.  The seals are gone in the right sidewalk.  There are areas of 
edge separation and minor edge spalling.  The span 7 side of the deck is badly cracked at both the B7 and B8 joints.  Overall, the seals don't look 
that bad on the surface but most of the caps were getting dripped on during the rain during the inspection.  No major spalls along the edges.
07/09/2008 - B2 - B8.  Joints aren't armored and are all tightly compressed.  The joints at B3 through B5 are the worst with some gaps along the 
edges and tears from being compressed up into traffic.
04/17/2006 - SEALS DAMAGED BY TRAFFIC (PHOTO).

04/25/2005 - Seals mostly full of material and sagging.  No significant changes.

04/15/2003 - SEALS FAILING.

04/12/2001 - None

02/04/1999 - Slab and Curb Joints above Bents 2 - 7.

06/14/2012 - A total of 94 fixed bearing visible for inspection.  All bearing show lots of paint loss with rusting.  The left exterior bearing have the 
most rust with some corrosion on them.  Several of the bearings have pack rust and swelling at the sole plates with some of the sole plates being 
bowed. The spans 1 and 2 bearing have the least amount of rust on them.
06/18/2010 - The bearings visible for inspection under the concrete girders in spans 1 - 7 are all the same type of fixed bearings.  Deleted the 
moveable bearing element.  Changed the fixed bearing quantity from 59 to 94.  The south bound caps at B2 and B3 are covered with metal and 
only 2 median exterior bearings are visible for inspection on the south bound cap at B2 so the B2 quantity is 10.  Only the four exterior bearings 
are visible on the southbound cap at B3 so the B3 quantity is 12.  B4 - B7 quantity is 16 each and the span 7 side of B8 has a quantity of 8.  Most 
bearings have no paint left and some have pack rust and swelling between the sole plate and the masonry plate.  A few of the sole plates were 
bowed slightly in the middle from the swelling.  The fixed bearings at B1 are embedded in the abutment.  The welds on the B7 right exterior sole 
plates were soft and the tops were rubbed off with a hammer. 

06/14/2012 - The bridge rail has lots of paint loss with rust.  The posts have paint loss rusting and corrosion.  No changes noted from the last 
inspection.
06/18/2010 - See the comments for the main spans.

07/09/2008 - Same as main span element comments.

04/17/2006 - PEDESTRIAN RAIL. COLLISION DAMAGE.

04/25/2005 - None

04/15/2003 - None

04/12/2001 - _PEDESTRIAN RAIL
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* * * * * * * * * * Span : Appr-1 - P/S Conc. Beam Spans 1 - 7 (cont.) * * * * * * * * * *
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* * * * * * * * * * Span : Appr-2 - WF Girder Spans, Spans 8, 12 and 13 * * * * * * * * * *

Element Description

Element Description

Element 334 - Metal Rail Coated  Pedestrian Rail

Element 358 - Deck Cracking SmFlag

Element 12 - Bare Concrete Deck Sidewalk
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - Lots of paint loss with rusting and corrosion on the pedestrian rail.  Some of the posts have been rusted off at the concrete.  No 
changes noted from the last inspection.
06/18/2010 - See comments for the main spans.

07/09/2008 - Same as main span element comments.

04/17/2006 - BRIDGE RAIL. 

04/25/2005 - See main span element notes.

04/15/2003 - None

04/12/2001 - None

02/04/1999 - _

06/14/2012 - No changes noted the south bound lanes at the joints in span 7. The deck is badly cracked in these areas.

06/18/2010 - The cracking in span 7 in the south bound lanes at both joints is in state 4. The remaining cracking is in state 2 or 3.  Overall the 
worst of the cracking was mostly in the north approach span group and in the south bound lanes.

06/14/2012 - No changes noted from 2010 inspection.  Did not chain the sidewalks.  The sidewalks have spalling with exposed rebar and 
delaminations.
06/18/2010 - Chained the sidewalks and found over 4 percent spalling and delaminations in spans 8, 12 and 13.

07/09/2008 - Quantity is 75m(for 2 lengths of rail)x1.52m=114m2.  Same comments as for main span.
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* * * * * * * * * * Span : Appr-1 - P/S Conc. Beam Spans 1 - 7 (cont.) * * * * * * * * * *
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Element Description

Element 22 - P Conc Deck/Rigid Ov  Spans 8, 12 and 13

Element 107 - Paint Stl Opn Girder  Spans 8, 12 and 13

Element 178 - Painted Trans Girder  B9 and B12

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - Chained the deck and found 171.1 M2 of delaminations.  171/989 = 17.3 precent.  The soffit has cracking and some delaminations 
and patched areas.
06/18/2010 - Chained the driving lanes and found 4 percent delaminations and no spalls.  Delaminations were found in the passing lanes but we 
weren't able to quantify.  Frequent cracking. Some cracking and delaminations in the span 12 median soffit.  One area of spalling and corroded 
rebar in the median soffit at B8.  The first half of the north bound side in the span 8 soffit has an area of bad cracking and some delaminations.
07/09/2008 - Changed quantity by (-)114m2 to remove sidewalk.  1103-114=989m2  Same comments as for main span.

04/17/2006 - UNCHANGED.

04/25/2005 - See main span element notes.

04/15/2003 - FREQUENT CRACKING AND DELAMINATIONS IN HIGH DENSITY OVERLAY.

04/12/2001 - None

02/04/1999 - _

06/14/2012 - There is section loss of 7/32" on the 5/8" thick web of the bent 8 span 8 inside of left exterior girder just above the bottom flange.
There is also section loss of 6/32" on the 3/8" thick diaphragm knee brace in the left exterior bay at bent 8 span 8.  There is section loss of 4/32" in 
the web of the right exterior girder at bent 9 span 8 near the bottom flange 1' 3" BOL from the bearing stiffener.  The 7/32" section loss on the right 
side of the left NB median span 13 girder at bent 13 was re-measured and no changes were found.  There is additional section loss of 8/32" BOL 
from the bearing at the same bent. All girders have peeling paint, primer showing, paint loss with rust and corrosion along the top flanges and 
girder ends.  The end diaphragms and diaphragms connections have rust corrosion and section loss on them.  The span 13 girders have a slight 
negative camber.  No changes noted in the condition states from last inspection.
06/18/2010 - Spans 8 and 13 have 8 lines and span 12 has 10 lines.  The right side of the left NB median span 13 girder at B13 has section loss 
up to 7/32" around the bolts over the bearing in the bottom flange which is 15/16" thick. The right exterior SB span 13 girder has 8/32" section loss 
in the same place; the girder next to it has 3/32" section loss in the same place and the girder next to that has 2/32" section loss in the same place. 
There is corrosion on both flanges near the B13 ends of the girders.  Girders 6 and 7 9measured from the left) have some corrosion in the first inch
of the web coming out of the backwall.  Span 13 girder 4 has some corrosion on the web at B13.  The end diaphragms at B13 for span 13 have 
lots of state 3 and 4 rust and possibly state 5, all on the backside where access and visibilty is limited.  Spans 8 and 12 have some state 2 and 3 
rust only.

06/14/2012 - The T-Girder at bent 9 has corrosion and pitting along the bottom of the web on the right side.  Heavy pitting on the top of the right 
T-Girder at bent 9.  Pack rust is common between the bearing stiffeners at all the transverse girders.  The T-Girder at bent 12 has areas of 
section loss.  No changes noted in the 7/32" section loss in the web at the left exterior end of the north bound at bent 12. Section loss of 3/32", 
6/32" and 2 spots of 3/32" along the bottom of the web on the right side of the left transverse girder at bent 12 span 11 side.  There is also section 
loss of 3/32" on the right and left sides of the right transverse girder at bent 12 span 11 side.  There is also pack rust between the web and bottom 
flange of the transverse girder at bent 12.
06/18/2010 - Pack rust and swelling between the bearing stiffeners is common.  7/32" section loss on the very end of the 12/32" thick web at the 
left exterior end of the north bound B12 transverse girder.  Some corrosion and possible section loss nearer the bearing on the same side of the 
same web at the bottom.  See photo.  No access due to large powerline.  A small amount of corrosion on the span 11 side of the south bound B12 
T. girder.
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* * * * * * * * * * Span : Appr-2 - WF Girder Spans, Spans 8, 12 and 13 (cont.) * * * * * * * * * *
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Element Description

Element 205 - R/Conc Column  B13

Element 215 - R/Conc Abutment  B14

Element 234 - R/Conc Cap  B13
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - Cracking and spalling with a delamination on the right column at bent 13.

06/18/2010 - Several vertical cracks just above the tiebeam with a small amount of delamination at the B13 SB right column.  A delamination full 
width of the column at the top of the span 13 side of the same column goes up into the bottom of the cap.

06/14/2012 - A small spall on the right exterior side of the cap with no exposed rebar.  There is a small delam at the centerline of the caps at bent 
14.
06/18/2010 - The girders are embedded in the backwall and the bearings are not.  No problems noted.

07/09/2008 - No problems noted at B14.

04/17/2006 - UNCHANGED.

04/25/2005 - Abutment components show some minor cracking.

04/15/2003 - None

04/12/2001 - None

02/04/1999 - _

06/14/2012 - Cap at bent 13 has cracking and delamination on the left side of the left cap.

06/18/2010 - One large delamination at the top of the right south bound column of B13 on the span 13 side.  Water was leaking onto the B13 caps 
from the rain during the inspection and running down the columns.
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* * * * * * * * * * Span : Appr-2 - WF Girder Spans, Spans 8, 12 and 13 (cont.) * * * * * * * * * *
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Element Description

Element 305 - Assm Jt w/o Seal B13 SLIDING PLATE

Element 311 - Moveable Bearing  B9 span 8, B12 span 12 and B13 span 13

Element 313 - Fixed Bearing B8 span 8, B13 span 12 and B14

Element 334 - Metal Rail Coated  Pedestrian Rail
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - No changes noted from the last inspection.

06/18/2010 - One of the transverse strips of steel welded to the south bound top plate has come off since the last inspection.  No delaminations or 
spalls along the edges.
07/09/2008 - No changes noted.

04/17/2006 - None

04/25/2005 - See main span element notes.

04/15/2003 - None

04/12/2001 - None

02/04/1999 - Sliding Plate Joint at Bent 13.

06/14/2012 - The median at bent 12 same as last inspection.  No changes noted from the last inspection.

06/18/2010 - The median bearing under the transverse girder (two bearings per transverse girder only!)under the south bound (SB) lanes at B12 is
leaning enough that the anchor bolts are broken. The median bearing under the transverse girder under the NB lanes at B12 is leaning almost as 
much and the anchor bolts are bent but not broken. The exterior rockers under these transverse girders are almost vertical and the anchors are ok 
except for lots of rust. The rockers at B13 are of a different type and have very little paint left. Pack rust is typical on the top and bottom between 
the rocker and the plate and one of the top plates under the NB lanes has a slight bend caused by the pack rust.  Four under the T Beams at B9 
span 8 and at B12 span 12 and 8 at B13 span 13.  Changed quantity from 26 to 16. 

06/14/2012 - No changes noted from the last inspection.

06/18/2010 - Changed quantity from 28 to 26.  8 at B8 span 8, 10 at B12 span 12 and 8 at B14.  The girders are embedded in the B14 abutment 
backwall but not the bearings.  Lots of rust at the B8 bearings and almost none at the B14 bearings.  No other problems noted.

06/14/2012 - Rust and corrosion with some of the posts rusted off at the concrete.  No changes noted from the last inspection.

06/18/2010 - See main span comments for the pedestrian rail.

07/09/2008 - See main span element.

OZMY

SFMZ

KZHH

YSCZ

ZZEE

EZHU

IKHK

CCBL

OZMY

SFMZ

OZMY

SFMZ

OZMY

SFMZ

KZHH

* * * * * * * * * * Span : Appr-2 - WF Girder Spans, Spans 8, 12 and 13 (cont.) * * * * * * * * * *
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Element Description

Element 334 - Metal Rail Coated   Bridge Rail

Element 363 - Sup Sect Loss SmFlag
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Previous Inspection Notes : 

Previous Inspection Notes : 

06/14/2012 - The rail have little paint left on it.  The posts has paint loss, rusting and corrosion on them.  No changes noted from the last 
inspection.
06/18/2010 - See main span comments for the bridge rail.

07/09/2008 - See comments in main span.

04/17/2006 - BRIDGE RAIL. LIGHT RUST.

04/25/2005 - See main span element notes.

04/15/2003 - None

04/12/2001 - None

02/04/1999 - _

06/14/2012 - Section loss on the bent 13 girder.  Section loss on the bottom flange and web of the transverse girder at bent 12.

06/18/2010 - Minor section loss in the bottom flanges over the bearings at B13.  Section loss in the web of the B12 transverse girder.  See these 
elements and photos for more details.
07/09/2008 - See comments for girders, transverse girders and x frames in main spans and steel approach spans.

04/17/2006 - TRANSVERSE GIRDERS AND AT B13 (PHOTOS).

04/25/2005 - None

04/15/2003 - None

04/12/2001 - None

02/04/1999 - _
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* * * * * * * * * * Span : Appr-2 - WF Girder Spans, Spans 8, 12 and 13 (cont.) * * * * * * * * * *

Inspection Notes:

Inspection Notes:
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General Inspection Notes 

OZMY

SFMZ

KZHH

YSCZ

ZZEE

EZHU

IKHK

CCBL

SITT

REFI

NB94

NB91

NB89

NB88

NB86

NB84

NB83

NB80

06/14/2012 - None

06/18/2010 - About 8 hours each for two people for traffic control.  Time for the snooper driver on this bridge was 4 days.  Measured 4.36m 
minimum vertical clearance over the road under span 3.  The lateral clearance on the right of the road is the sidewalk width of 4.4m and 0 on the 
left.
07/09/2008 - There is no access to some of the concrete spans from the SB side because of trees and the stairwell.  Access to B12 from span 11 
is restricted because of the powerline.  Access is limited at the banks because of trees.  Deleted element 357 Pack Rust Smart Flag from 2nd 
approach span group because it is in the main span group and only one per bridge allowed.  Time for snooper driver on this bridge was three days.
04/17/2006 - None

04/25/2005 - None

04/15/2003 - None

04/12/2001 - None

02/04/1999 - None

09/30/1996 - Sufficiency Rating Calculation Accepted by ops$a0241 at 9/3/97 12:41:10
OPS$A0241 inspection comments - 
Structure U08113000+02381 - 
Date 9/30/96 - 
Previous comments > Sufficiency Rating Calculation Accepted by ops$u5963 at 3/11/97 10:47:03
Sufficiency Rating Calculation Accepted by OPS$U9004 at 2/19/97 12:35:37

12/01/1993 - Sufficiency Rating Calculation Accepted by ops$u5963 at 3/11/97 10:47:03
Sufficiency Rating Calculation Accepted by OPS$U9004 at 2/19/97 12:35:37

07/01/1991 - Updated with tape 1994

08/01/1989 - Updated with tape 1991

03/01/1988 - Updated with tape 1989

01/01/1987 - Updated with tape 1988

08/01/1985 - Updated with tape 1986

03/01/1983 - Updated with tape 1984

09/01/1980 - Updated with tape 1983

10/01/1977 - Updated with tape 1980
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Location : MISSOULA - MADISON ST. Structure Name: none

X

  46°52'01''

 113°59'16''

 22,160 2009    2 %

11Division Code, Location : MISSOULA

50200City Code, Location : MISSOULA

District Code, Number, Location : 01 MISSOULADist 1

General Location Data

063 MISSOULACounty Code, Location :

00012Signed Route Number : 2 2 U.S. Numbered HwyKind fo Hwy Code, Description : 

CLARK FORKIntersecting Feature : 

1 State Highway AgencyStr Owner Code, Description : 1 State Highway AgencyMaintained by Code, Description : 

Kilometer Post, Mile Post :      95.05    152.97 km

XStructure on the State Highway System : 

XStructure on the National Highway System : 

Construction Data

Structure Loading, Rating and Posting Data

Str Meet or Exceed NBIS Bridge Length : 
U UG-405 2Construction Project Number : 

   28+82.00Construction Station Number : 

3928Construction Drawing Number : 

1958Construction Year : 

1981Reconstruction Year : Current ADT : ADT Count Year : Percent Trucks : 

Operating Inventory Posting

55 35 -1Truck 1 Type 3 : 

73 47 -1Truck 2 Type 3-S3 : 

80 51 -1Truck 3 Type 3-3 : 

Rating Data : 5 MS 18 (HS 20)Design Loading : 

  31.0 mton 2 AS  Allowable Stress Inventory Load, Design :

  54.0 mton 2 AS  Allowable Stress Operating Load, Design :

5 At/Above Legal Loads Posting :

Traffic Data

Loading Data : 

    168.25 mStructure Length : 

3Number Spans : 
3Number of Spans : 

Deck Roadway Width :     18.29 m

Approach Roadway Width :   26.82 m

   3,496.00 m sqDeck Area : 

Structure Deck, Roadway and Span Data : Structure Vertical and Horizontal Clearance Data :

   0.00 mMinimum Lateral Under Clearance Right : 

   0.00 mMinimum Lateral Under Clearance Left : 

N Feature not hwy or RRReference Feature for Lateral Underclearance : 

N Feature not hwy or RRReference Feature for Vertical Clearance : 

   0.00 mVertical Clearance Under the Structure : 

  99.99 mVertical Clearance Over the Structure : 

Structure, Roadway and Clearance Data 

Span Data

Main Span Approach Span

Span Design Code, Description : 3 Girder and Floorbeam System

4 Steel continuousMaterial Type  Code, Description : 

2 Closed median (no barrier) Median  Code, Description : 

   °

     1.25 m      1.25 m

    20.78 m

Skew Angle : 

Deck Structure Type : 1 Concrete Cast-in-Place

3 Latex Concrete or similar additiveDeck Surfacing Type :

0 NoneDeck Membrain Type :

0 NoneDeck Protection Type :

Span Design Code, Description : 2 Stringer/Multi-beam or Girder

3 SteelMaterial Type  Code, Description : 

Over / Under Direction
Name

Inventory
Route

South, West or Bi-directional Travel

Direction Vertical Horizontal Direction Vertical Horizontal

North or East Travel

Route On Structure P00007 N/A -    1.00 m -    1.00 mBoth     99.99 m      8.53 m

Latitude :

Longitude :

Structure Vertical and Horizontal Clearance Data Inventory Route :

(50A) Curb Width : (50B) Curb Width : 

(52) Out-to-Out Width : 

Deck

MADISON STREET
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NBI Inspection Data

3(58)  Deck Rating : 

3(59) Superstructure Rating : 

5 (60) Substructure Rating : 

6 (72) App Rdwy Align : 

N(36C) Approach Rail Rating :

0(36A)  Bridge Rail Rating : 

0(36D) End Rail Rating : 

0(36B) Transition Rating : 

5(113) Scour Critical : 

9 (71) Waterway Adequacy :

8 (61) Channel Rating : 

N(62) Culvert Rating : 

      61 m sq Unrepaired Spalls : 

27 June 2012
(90) Date of Last Inspection : 

 (90) Inspection Date : 

(91) Inspection Fequency (months) : 24

Inspection Due Date : 27 June 2014

28 Crew Hours for inspection : 

11 Snooper Hours for inspection : 

Y Snooper Required : 

-1Helper Hours : 

-1Special Crew Hours : 

-1Special Equipment Hours : 

-1Flagger Hours : 

Inspection Data 

Last Inspected By  :
Darrel Reich - 2051

Inspected By :

Continue

Sufficiency Rating : 35.5

Structure Status : Struc Def - Elg Repl

3 (67) Structure Rating : 

A(41) Posting Status : 

5 (68) Deck Geometry : 

 (69) Under Clearance  : N

 Deck Surfacing Depth :  1.80 in

Inspection Hours

Inspection Work Candidates 

D11-FY2008-000006

D11-FY2010-000201

D11-FY2010-000202

10 December 2007

29 July 2010

29 July 2010

Unplug the deck drains.  Clean the sliding plate joints.

Approved. DRC
Same for 2012 inspection.

Repair the spalls and delaminations on the caps, primarily the NB B3 cap.  There are spalls and/or delaminations on some of the other caps but the NB B3 cap is 
by far in the worst shape.

Approved. DRC
Same for 2012 inspection.

The area with collision damage in span 2 has a post that is no longer securely attached to the deck.

Approved. DRC
Same for 2012 inspection.

22 P Conc Deck/Rigid Ov

234 R/Conc Cap

334 Metal Rail Coated

Min Repair

Rehab Elem

Rehab Elem

All Spans

A Approach

A Approach

Approved

Approved

Approved

Low

Medium

High

Candidate ID Date
 Requested

Status Priority
Effected
Structure

Unit

Scope of
Work Action

Covered
Condition

States

Next Fracture Critical Due Date : 27 Jun 2014

Fracture Critical Detail : 1 or 2 Stl-girder systms
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* * * * * * * * * * Span : Main-0 - Riveted Plate Girder, Spans 4 - 6 * * * * * * * * * *

Element Description

Element 12 - Bare Concrete Deck Sidewalk B4 - B7

Element 22 - P Conc Deck/Rigid Ov Spans 4 - 6

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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sq.m.

sq.m.
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4
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Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - Did not chain the sidewalks.  There is lots of spalls with exposed rebar, cracking, delaminations and patched areas throughout both 
right and left sides.  No changes noted from last inspection.
07/06/2010 - Chained the sidewalk and found 7 percent to be spalled, patched or delaminated in spans 4 through 6.  There are lots of spalls with 
rusty rebar, cracks, delaminations and staining in the sidewalk soffit.
07/18/2008 - Numerous spalls and patches scattered throughout.  Quantity = 238m x 1.245m = 298m2.

06/27/2012 - The south bound lanes were to wet to chain, no spalls or patched areas seen.  Chained the north bound lanes and found 19.6 square
meters of delaminations with no spalls or patches seen.  Assuming the south bound lanes are about the same for delaminations as the north 
bound the distressed area is still less than 2 percent. 40/2173 = 1.8 percent. The soffit has cracking, patched areas with forms left in place, spalling
with exposed rusty rebar and delaminations throughout with the north bound soffit being the worst.  The edge of sidewalks/overhangs have 
cracking, spalling with exposed rusty rebar and delaminations throughout on both sides.
07/06/2010 - Chained the driving lanes and found 0.4 percent delaminations with no spalls or patches found in spans 4 - 6.  Some areas with lots 
of cracking.  The soffit looks bad with lots of delaminations, occasional spalls with rusty rebar, a few rust stains, cracking and some forms left in 
place from patching.
07/18/2008 - Decreased quantity from 2470m2 by (238m x 1.25m) 298m2 = 2173m2 for sidewalk element.  Chained NB deck and a few delams 
found mostly in span 3.  Numerous spalls with exposed rusty bare rebar and patches in the soffit.  Numerous wood forms from previous deck 
patching still in place.  No changes noted from the last inspection.
11/14/2007 - No changes noted from last inspection except that the deck cracking includes longitudinal cracks also.  Deck drains remain plugged.
See photo.  Sidewalk shows surface patches, delaminated areas, spalling and exposed rebar on the top surface.
09/08/2005 - Deck show some spalling and delamination scattered throughout. Numerous to frequent transverse cracking with some 
efflorescence. Generally medium wear throughout. Drains are plugged. Overhangs show some serious spalling with exposed rebar. No significant 
changes noted.
04/14/2003 - OCCASIONAL DELAMS IN OVERLAY.

04/13/2001 - SIDEWALK SPALLS REPAIRED WITH POLYMER CONC. OCCASIONAL DELAMS IN OVERLAY.

01/05/1999 - SCATTERED SPALLS ON BOTTOM OF DECK. SIDEWALKS HAVE NUMEROUS SPALLS.

10/02/1996 - None

12/01/1993 - None
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Inspection Notes:

Inspection Notes:

Element Inspection Data
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Element Description

Element 107 - Paint Stl Opn Girder 2-2girder systems

Element 113 - Paint Stl Stringer

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - The section loss of 9/32" on the 22/32" top flange of the right girder at bent 4 in the north bound was re-measured and no changes 
were found.  No changes in the 100 percent section loss on the cross brace end at the north bound right girder.  Re-measured the 4/32" section 
loss on the 14/32" thick outside web of the south bound left exterior girder at bent 4 span 4 and found no changes.  Found additional section loss 
of 6/32" near the bottom inside of the same girder web.  The small amount of pack rust between the bottom flange plates of the south bound 
exterior girder on the exterior side at bent 6 span 6 and bent 5 span 5 appears unchanged.  The top flanges show some paint loss and rusting with
minor corrosion along the top flanges.  The left exterior span 4 girder in the south bound is the worst for rust along the bottom flange.  All girders 
also show minor paint peeling with primer showing and minor state 2 and 3 rust. 
07/06/2010 - 9/32" section loss on the very end of the top flange on the north bound right girder at B4; see photo.  The top flange is 22/32" thick.
The horizontal cross brace end at the north bound right girder has 100 percent section loss and a small amount of section loss on the connecting 
gusset plate at B5; see photo.  A minor amount of pack rust between the bottom flange plates of the south bound exterior girder on the exterior 
side only at the span 6 side of the B6 bearing and at the span 5 side of the B5 bearing.  Some corrosion at bents 4, 6 and 7.  Some state 3 rust at 
the bents and a little scattered throughout.  Some state 3 rust along the median top flanges.  A little state 2 rust scattered throughout between the 
bents.
07/18/2008 - Heavy rust, corrosion and minor section loss at the bents.  A small amount of pack rust between the plates attached to the bottom of 
the bottom flange at B5 and B6 left girder SB and between the bearing stiffener plates at B6 SB left.
11/14/2007 - No changes noted.

06/27/2012 - The steel stringers have some areas of peeling paint, paint loss with rust and corrosion along the top flanges.  The rusting and 
corrosion is more common at the bents.  No changes noted from the last inspection.
07/06/2010 - State 3 and 4 rust common along the edges of the top flanges.  Some areas of fading top coat throughout.  A small amout of state 2 
rust.
07/18/2008 - Occasional heavy rust along the edge of the top flange.  Small areas of topcoat failure and both coats failing with rust.  Small 
amounts of rust on the bottom flange.
11/14/2007 - No changes noted.
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* * * * * * * * * * Span : Main-0 - Riveted Plate Girder, Spans 4 - 6 (cont.) * * * * * * * * * *

Inspection Notes:

Inspection Notes:



Form: bms001dMontana Department
of Transportation INITIAL ASSESSMENT FORM FOR STRUCTURE : Printing Date : Monday, March 18 2013

Page 5 of 17

P00007095+00581
Continue

Element Description

Element 152 - Paint Stl Floor Beam

Element 205 - R/Conc Column

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - The section loss of 5/32" on the top center connecting plate that is 14/32" thick on the floor beam at north bound bent 4 span 4 was 
re-measured and no changes were found from last inspection.  The section loss of 7/32" on a plate that is 1/2" thick in the median end of the same
floor beam at bent 4 north bound was re-measured and no changes were found from last inspection.  There is 2 spots of 6/32" section loss at bent
4 span 4 north bound center connecting plate.  There is 7/32" section loss at bent 5 span 5 right side north bound. Re-measured the section loss 
of 6/32" on the south bound bent 4 span 4 side left on the 1/2" thick connecting plate and found no changes from last inspection.  Re-measured 
the section loss of 4/32", 6/32" and 5/32" on the 1/2" thick center plate south bound bent 4 span 4 and found no changes from last inspection.  Not 
much rust seen at the intermediate floor beams most of the rust is at the bents.
07/06/2010 - Corrosion and one spot of 5/32" section loss on the top center connecting plate on the open floor beam at north bound bent 4; see 
photo.  7/32" section loss on one area of the median connection plate of the same floor beam; see photo.  Lots of state 4 rust on this floor beam.
Some state 3 and 4 rust on the NB and SB B5 and B6 floor beams.  The SB bent 4 open floor beam has spots of section loss of 4/32", 5/32" and 
6/32" on the bottom center connecting plate and an area of 6/32" section loss on the bottom left connectiong plate; see photos with notes on the 
plate thicknesses.  There is pack rust and swelling and standing water on another connecting plate at this location where the horizontal brace 
connects.  A small amount of state 2 is common on the intermediate floor beams and occasional state 3 rust mostly at the bents.  The photos show
all the areas of section loss found on this bridge.
07/18/2008 - Rust, corrosion and some pack rust and section loss along the ends of the webs at the connections to the girders at bents 4, 5 and to
a lesser extent at B6.  The same on the gussets that are part of the floorbeams at B4 as the floorbeams at B4 are not solid.  Intermediate 
floorbeams between the bents are in much better shape.  Corrosion on the flanges at the bents also.
11/14/2007 - No changes noted.

06/27/2012 - The column at bent 4 span 4 on the right exterior has a small delamination.  No other problems noted.

07/06/2010 - One very small delam at the top of a patch on the span 5 side of the left B6 column.  The tiebeams noted in the previous inspection is
a pier wall as it is slightly wider than the columns.  They are also mostly buried.  No other problems at B4 through B6.
07/18/2008 - Spall with exposed rebar on the tiebeams at B4.  Note: main span columns at B4, B5 and B6 with 3 at each bent.

11/14/2007 - No changes noted.

09/08/2005 - No significant changes noted.

04/14/2003 - None

04/13/2001 - None

01/05/1999 - _
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* * * * * * * * * * Span : Main-0 - Riveted Plate Girder, Spans 4 - 6 (cont.) * * * * * * * * * *

Inspection Notes:

Inspection Notes:
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Element Description

Element 210 - R/Conc Pier Wall

Element 215 - R/Conc Abutment

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - The pierwall at bent 5 north bound has cracking and delaminations in both spans. The pier wall at bent 6 span 6 side south bound 
has cracking and delamination at a patched area on the left.  The pier wall at bent 4 span 4 side north bound has a large area of cracking spalling 
with exposed rebar and delamination along the top. 
07/06/2010 - The north bound B4 pier wall is partly exposed along the top and has two spalls with rusty rebar with some cracks and delaminations.
 The NB B5 pier wall has some cracks and delaminations on the top right upstream nose.  There are patches and small delams and a crack at or 
near the center column at B5.  The SB end at B6 has a larger area that is delaminated and cracked with some dark stains.  Some cracks in the 
middle between the columns.
07/18/2008 - B5 has a crack across the top and down both sides near the center column under the NB lanes.  The pier wall has also been 
patched.  A similar crack in the middle of the middle of the NB wall.  No changes noted.  The cracks are small.
11/14/2007 - No changes noted.

09/08/2005 - Cracks and spall unchanged. No problems noted.

04/14/2003 -  CRACKS UNCHANGED. SPALL ON NORTH SIDE OF B6 PIER WALL.

04/13/2001 - None

01/05/1999 - B5 AND B6 HAVE VERTICAL CRACKS FROM TOP TO WATERLINE FULL THICKNESS OF PIER WALL.

10/02/1996 - None

12/01/1993 - None

06/27/2012 - The cap at bent 7 on the north bound side has a large area of spalling with exposed rebar and delaminations at the ground line that 
extends up to the top of the cap.  The backwall has a small delamination on the left north bound side near the top. The south bound side of the cap
has cracking and a delamination along the top edge.
07/06/2010 - The spall with exposed rusty rebar on the NB cap at B7 is about 9 feet long.  The SB cap has about 3 feet in the top center that is 
cracked and delaminated.  No change in the left backwall spall.  There is rusty rebar exposed here also.
07/18/2008 - Bent 7 only for the main spans.  A large nasty looking spall and delaminated area with efflorescence in the center of the NB cap.
Spall on the backwall left side next to the deck overhang spall,
11/14/2007 - No changes noted

09/08/2005 - Abutment components show some minor cracking. No problems noted.

04/14/2003 - None

04/13/2001 - None

01/05/1999 - None

10/02/1996 - None

12/01/1993 - None
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* * * * * * * * * * Span : Main-0 - Riveted Plate Girder, Spans 4 - 6 (cont.) * * * * * * * * * *
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Element Description

Element 234 - R/Conc Cap B4, B5 and B6

Element 301 - Pourable Joint Seal B5 and B6

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - The cap at bent 4 span 4 side north bound has 3 small delamination on the top of the cap.  The cap at bent 4 span 3 side south 
bound left has a small spall with some delaminations.  The bent 5 span 4 side has a delamination at center line.  Bent 5 span 5 side has a 
delamination.  The cap at bent 6 span 6 north bound has a small delamination.  The bent 6 cap on the left exterior has a delamination.  Minor 
cracking throughout all the caps.
07/06/2010 - Some cracks and small delaminations on the top of the NB B4 cap and some patches and delaminations on the span 4 side.  A 
delaminated area under the NB median bearing on the span 5 side of the B5 cap.  The NB B6 cap has one small delam about 1 sq. ft. under the 
left beam at the top of the span 6 face.  One large and one smaller delam at the exterior plate on the span 3 face of the SB B4 cap.  Occasional 
vertical cracks on the SB ends with white efflorescence.
07/18/2008 - Main span caps at B4, B5 and B6.  Spalling and delaminated areas at B4.  One large delam area at one of the plates for the walk 
bridge.  Cracks with rust stains at B5 and minor cracking on all.
11/14/2007 - No changes noted on main span.

09/08/2005 - Spalling at B3 continues to worsen, see pic.. Some other minor spalls on other caps.

04/14/2003 - B4 - SPALL ALONG TO EDGE OF CAP.

04/13/2001 - None

01/05/1999 - None

10/02/1996 - None

12/01/1993 - None

06/27/2012 - No changes noted from the last inspection.  The gaps are full of material.

07/06/2010 - No changes noted.  The edges are steel and the gaps are about 1 inch and full of dirt.

07/18/2008 - Joints at B5 and B6 are 301 joints without a seal and are on top of a 304 joint.  Joints are full of dirt.  Except for the missing seal 
everything else appears ok.
11/14/2007 - Filled with dirt.  No other problems noted.

09/08/2005 - Mostly filled with material. Need cleaned periodically.

04/14/2003 - None

04/13/2001 - None

01/05/1999 - None

10/02/1996 - None

12/01/1993 - None
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* * * * * * * * * * Span : Main-0 - Riveted Plate Girder, Spans 4 - 6 (cont.) * * * * * * * * * *
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Element Description

Element 305 - Assm Jt w/o Seal  B4 and B7

Element 311 - Moveable Bearing B4 span 4, B5 and B7

Element 313 - Fixed Bearing B6

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - No changes noted from last inspection.  Some header delams at bent 4. And some south bound leveling strips missing at bent 4.

07/06/2010 - A few more of the transverse leveling strips welded to the tops of the joints at B4 south bound lanes are missing.  About 10 percent of
one edge at B4 NB joint has cracks and delaminations.
07/18/2008 - Sliding plate joints at B3, B4 and B7.  Some of the modified tops are steel transverse strips (about 30 percent) that have been caught
by plows and bent to a longitudinal direction.  Joints are full of dirt.
11/14/2007 - There are cracks in the concrete along the 2nd joint AOL of B1.  The south bound lanes may be a little loose at the joint south of the 
river.  All are full of dirt.
09/08/2005 - Joints allow material and moisture thru onto tops of caps.  See pics..

04/14/2003 - None

04/13/2001 - None

01/05/1999 - _

06/27/2012 - No changes noted from last inspection. The bent 4 bearings have the most rust on them.

07/06/2010 - The rocker bearings at B7 were cleaned and painted.  No other changes noted.

07/18/2008 - Main span moveable bearings at B4, B5 and B7.  NB B5 median bearing does not have any nuts on the bolts holding the base of the 
rocker.  Pack rust on the base under the rocker at the NB B7 median bearing.  The right bearing SB B5 is missing a nut on the inside only of the 
rocker.  Generally rusty throughout.
11/14/2007 - No changes noted.

06/27/2012 - No changes noted, very little rust seen.

07/06/2010 - Same for SB bearings.  The NB bearings have very little rust.  No other changes noted.

07/18/2008 - One bolt has a nut at the top of the bolt instead of down on the plate. Estimate 20 percent paint loss and rust. 

11/14/2007 - No changes noted.
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Element Description

Element 334 - Metal Rail Coated

Element 358 - Deck Cracking SmFlag

Element 359 - Soffit Smart Flag

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - The rail has paint loss with rusting and primer showing.  No changes noted to the damaged area.  No measurable section loss found 
on the rail or the posts.  No changes noted to the condition states.
07/06/2010 - The collision damage is unchanged.  The post in the damaged section in span 2 is barely attached to the deck.  Post spacing at 
about 8 1/2' and revised lengths of damage is 17' both areas.  Lots of primer still on the rail with scattered state 2 and 3 rust throughout.
07/18/2008 - Collision damage unchanged.  Twelve feet in span 2 and twelve in span 4 on the southbound side.  Rail is generally rusty with little 
paint left.
11/14/2007 - Collision damage remains.  General rust throughout.

09/08/2005 - Some areas of minor collsion damage on both sides.

04/14/2003 - UNCHANGED

04/13/2001 - COLLISION DAMAGE TO DOWNSTREAM RAIL.

01/05/1999 - None

10/02/1996 - None

12/01/1993 - None

06/27/2012 - No changes noted from the last QA inspection.

07/06/2010 - Added to match the QA report, 1/28/11 Darrel Reich.

06/27/2012 - No changes noted.  The north bound soffits are the worst.

07/06/2010 - Lots of spalls with rusty rebar exposed in both sidewalk soffits and occasional spalls with rusty rebar exposed in the road soffits.
Small spots of rust stains and areas of heavy cracking, transverse and random or map cracking with lots of white efflorescence.  Lots of wood 
forms still in place from previous patching.  Some soffit areas showed lots of delaminations when hammered.
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* * * * * * * * * * Span : Appr-1 - WF Girders, span 3 only * * * * * * * * * *

Element Description

Element Description

Element 363 - Sup Sect Loss SmFlag

Element 12 - Bare Concrete Deck Sidewalk span 3 only

Element 22 - P Conc Deck/Rigid Ov  Span 3 only 

Smart Flag
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - No changes noted in the areas of section loss that was re-measured.  There were a few areas of additional section loss found on the
girder ends and floor beams. See elements and photos for addition measurements.  Changed to condition state 3 to better match the condition 
states of the elements.
07/06/2010 - The right north bound main span girder has 9/32" section loss on the end of the top flange at B4.  The flange is 22/32" thick.  See 
photo sheet 5.  The left south bound main span girder has a spot of 4/32" section loss at the very end of the web at B4.  The web is 14/32" thick.
See photo sheet 6.  Both open floor beams at bent 4 north bound and south bound have several spots of measureable section loss on some of the
connecting plates.  See photo sheets 7-10 and 12 for measurements and locations.  The horizontal brace has 100 percent section loss at the very
end at the right north bound girder B5 floor beam connection and the 10/32" thick connecting plate below the brace has section loss of 3/32".  The 
south bound transverse girder at B4 has 2 small spots of 2/32" section loss near the bottom of the span 4 side of the web.  This web is 1/2" thick.
See photo sheet 12.
07/18/2008 - Some section loss at the ends of the webs of the floorbeams and on gussets at the girder connections at B4, B5 and B6.  The x 
frame type of floorbeam at B4 has section loss on most of it.  See also pack rust smart flag element and photos.

06/27/2012 - Did not chain the sidewalks.  Cracking, spalling with exposed rusty rebar, delaminations and patched areas throughout.  No changes 
noted from last inspection.
07/06/2010 - Chained all the sidewalk and found 41 percent delaminations, spalls and patches for the span 3 sidewalks.  Staining and spalls with 
exposed rusty rebar and some nasty looking concrete seen in the sidewalk soffits.
07/18/2008 - Quantity for sidewalks for span 3 approach elements is 1.25m x 38m = 48m2.  Spalls, scaling and patches scattered throughout on 
top with spalls, delams and some cracking in the soffit.

06/27/2012 - Chained the north bound lane and found no changes.  The south bound lane was to wet to chain.

07/06/2010 - One small delamination found in the deck.  Lots of delams found in parts of the NB soffit.  Areas of cracking and staining in the soffit 
with spalling in the median at B3.
07/18/2008 - Decreased quantity for sidewalks in span 3 from 392 by 48 to 344m2.
See main span comments.
11/14/2007 - Same as last inspection with spalls and exposed rebar on the top surface of the sidewalk.

09/08/2005 - See main span element notes.

04/14/2003 - OCCASIONAL DELAMS IN OVERLAY

04/13/2001 - None

01/05/1999 - _
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Element Description

Element 107 - Paint Stl Opn Girder  8 lines

Element 178 - Painted Trans Girder  2 girders at B4 span 3

Element 205 - R/Conc Column  B3

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - The span 3 girders have paint loss with state 3 and 4 rust and corrosion and some primer showing throughout.  The worst rust and 
corrosion is on the top and bottom flanges at the bents with the north bound girders having the most rust on them.  No measurable section loss 
seen.
07/06/2010 - State 3 and 4 rust and corrosion on the end diaphragms and girder ends at B3.  the north bound girders have some state 3 and 4 rust
and corrosion mostly at the ends and on the flanges.  Less rust on the south bound girders.  A small amount of state 2 rust between the bents.
07/18/2008 - No problems noted at the ends of the cover plates.  Two ends aren't visible for close inspection because of the blast plates for the old
RR tracks.  Blast plates are full of bird poop with increased dead load.  Corrosion on both flanges near the bents and on the ends of the webs 
beyond the bearing stiffeners.  No significant rust midspan.
11/14/2007 - No changes noted.

06/27/2012 - Re-measured the 2 small spots of section loss of 2/32" in the lower web that is 1/2" thick on the span 4 side of the south bound 
transverse girder and found no changes from last inspection.  The cracks in the bottom flanges at the bearing anchor bolts and the missing or 
broken anchor bolts on the transverse girder south bound appear unchanged since last inspection.
07/06/2010 - The trees have been cut down and access is good.  Two small spots of section loss of 2/32" in the lower web which is 1/2" thick, on 
the span 4 side of the SB girder.  See photo sheet 12.  Small spots of corrosion on both girders seen.  No section loss seen on the north bound 
girder.  No cracks found in the bottom flanges of the NB girder.  The cracks in the bottom flanges at the bearing anchor bolts and the missing or 
broken anchor bolts appear unchanged since the last inspection.  See photo sheets 13 - 17 and attached notes.
07/18/2008 - NB span 3 side - some rust on the flanges. The span 4 side is worse.  Can't get any closer than 15' because of trees.  Heavier rust 
on the flanges and on the web with possible section loss on the lower web and bottom flange midspan girder.  SB girder - Pack rust between the 
bottom flange and the top of the right bearing has bent the flange and broken one and possibly both bolts on the span 4 side.  At the left bearing 
pack rust between the bottom flange and the top of the bearing has broken both bolts on the span 3 side and the bottom flange on this side has 
cracked through at one bolt location.  On the span 4 side one bolt is broken and probably both and the bottom flange is cracked through at one of 
the bolt locations.  The flange sections are riveted to the bottom of the web.  Some corrosion and section loss on the lower web and bottom flange 
on the span 4 side on the end beyond the left bearing.  Small spots of corrosion and section loss on the lower web midspan of the girder.  On the 
span 3 side there is rust along both flanges and speckled on the web. 

06/27/2012 - No changes noted from the last inspection.

07/06/2010 - The crack in the top of the NB tiebeam has delaminations along it for 1/2 or more of the distance between the columns.  The crack 
and delaminated area on the right column is unchanged.  No rust stains seen at either location.
07/18/2008 - A moderate crack along the top of both tiebeams at B3.  One cracked and delaminated area ready to pop off on the right column B3 
NB.
11/14/2007 - No changes noted.

09/08/2005 - Columns show some minor cracking. No problems noted.

04/14/2003 - None

04/13/2001 - None

01/05/1999 - _
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Element Description

Element 234 - R/Conc Cap  B3

Element 305 - Assm Jt w/o Seal  B3

Element 311 - Moveable Bearing  B4 Span 3

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor

17

21

4

m.

m.

ea.

4

4

4

70

70

70

5

30

30

25

0

0

0

0

0

0

0

0

1

1

1

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - Delaminations and spalling with exposed rusty rebar at bent 3 cap both spans appears unchanged from last inspection.

07/06/2010 - Lots of delamination found around the spalling with exposed rusty rebar on the span 3 face of the NB bent 3 cap.  Estimate at least 
40 percent of this face has these spalls and delaminations.  Spalls with exposed rusty rebar and cracking and delaminations found on the ends.
The SB B3 cap also has spalling on one end.  A smaller amount of spalling and delaminations along the top and faces.  Lots of patching some 
cracking and delaminations along the tops edges and an area of heavy rust stains under the second girder from the left on the span 3 face.
07/18/2008 - Heavy spalling with exposed rebar on the span 3 side and the corners of the NB B3 cap. Spalling and cracks with staining on the top 
and corners of the SB cap.

06/27/2012 - The joint at bent 3 has about 24' of header delam and 3 small spalls.  The leveling strips on the southbound lanes appear 
unchanged.
07/06/2010 - Found 16 feet of delaminations and spalls along the NB bent 3 joint.  No change was seen in the leveling strips welded on top of the 
SB side.
07/18/2008 - About 40 percent of the top plate on the sliding plate joint is gone and transverse metal strips are in its place.  B3 joint is full of dirt.
No other problems noted.
11/14/2007 - No changes noted.

09/08/2005 - Joints allow material and moisture thru onto tops of caps.

04/14/2003 - B3 - SLIDING PLATE

04/13/2001 - None

01/05/1999 - _

06/27/2012 - The bearing hsve paint loss rusting with some pack rust. No changes noted from the last inspection.

07/06/2010 - Some rust on all four bearings under the transverse girders.  The bearings under the SB girder have missing or broken bolts on the 
top to the girder and the exterior SB has a lot of pack rust and swelling between the top of the bearing and the bottom flange.  The tops of the SB 
bearings have rotated slightly AOL.
07/18/2008 - Generally rusty.  Alignment ok.  See comments for transverse girder for comments on pack rust above the bearings breaking the 
bolts attaching the girder to the bearings.
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Element Description

Element 313 - Fixed Bearing  B3 span 3

Element 334 - Metal Rail Coated  Span 3

Element 356 - Sup Steel Fat SmFlag

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - Bearings have paint loss with rust and some corrosion.  No changes noted.

07/06/2010 - Over half of the paint is intact.  No other problems noted.

07/18/2008 - No paint left and medium to heavy corrosion.  Spalling on the cap has not effected the bearings.

11/14/2007 - No changes noted.

09/08/2005 - Paint losses and rusting with material accumulations.  No significant changes noted. No problems noted.

04/14/2003 - B3 - MEDIUM TO HEAVY CORROSION

04/13/2001 - None

01/05/1999 - _

06/27/2012 - No changes noted from the last inspection.

07/06/2010 - General rusting throughout with lots of primer coat exposed.  No section loss seen.

07/18/2008 - See main span comments.

11/14/2007 - Collision damage unchanged.  See photo.  General rusting throughout.

09/08/2005 - See main span element notes.

04/14/2003 - UNCHANGED

04/13/2001 - None

01/05/1999 - _

06/27/2012 - No changes seen in the cracking of the southbound transverse girder.

07/06/2010 - No changes noted.  The bottom flanges of both transverse girders are riveted to each side of the web.  The south bound girder 
bottom flange on the span 3 side is broken or cracked across the entire member at the exterior anchor bolt to the exterior bearing.  On the other 
side at the same location in span 4 the bottom flange is cracked across the bottom and up about to the rivet attaching it to the web.  The span 3 
bottom flange at the same bearing is cracked at the interior anchor bolt from the bottom edge to the bolt attaching the girder to the bearing.  See 
photo sheets 13 - 16.
07/18/2008 - The bottom flange of the SB transverse girder at the left bearing has cracked through.  See the transverse girder element or the pack
rust element and photos.  See also comments on cracked horizontal sway brace, and pack rust smart flag element.
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* * * * * * * * * * Span : Appr-2 - C.I.P. Tee Beams, spans 1 and 2 * * * * * * * * * *

Element Description

Element Description

Element 357 - Sup Pack Rust SmFlag

Element 12 - Bare Concrete Deck Sidewalk spans 1 and 2

Element 72 - P Top Flang/Rigid Ov Spans 1 and 2
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - No changes noted in the pack rust from the last inspection. 

07/06/2010 - No changes noted.  The only place the pack rust has broken the connection is between the bottom flanges of the south bound bent 4 
transverse girder and the top of the left bearing and at the right bearing on the span 4 side.  All four bolts connecting the bottom flange to the left 
bearing are broken and one, possibly both bolts at the right or inside bearing on the span 4 side. 
07/18/2008 - Pack rust between the bottom flange of the southbound transverse girder and the top plate of the moveable bearings has broken at 
least 3 of the 4 bolts attaching the flange to the bearing on the left bearing and broken, possibly 2 of the bolts on the right bearing.  The bottom 
flange to the transverse girder is constructed in 2 pieces and riveted to the bottom of the web.  The flange is cracked through on both sides of the 
web at the left bearing.

Other pack rust - there is a broken horizontal sway brace attached to the top of a gusset plate at B5 NB (main span) with lots of pack rust between
the bottom of the brace and the gusset.  Heavy pack rust between the bearing plates under the concrete girders at B3.  There is no gap between 
the top of the bearing and the washers under the nut, and the bearing can't move.  There is a very small amount of pack rust between bearing 
stiffener plates at the left exterior girder at B6.  There is a small amount of pack rust below the bottom flange of the girder between the plates at B5
left with no distortion of the plates or connections.

06/27/2012 - Did not chain the sidewalks.  Cracking, spalling with exposed rebar, delaminations and patched areas.  No changes noted from last 
inspection.
07/06/2010 - Chained the sidewalks and found almost 6 percent delaminations, spalls and patches in both sidewalks of spans 1 and 2.  The 
sidewalk soffits had some cracking, staining and some spalling with exposed rusty rebar. 
07/18/2008 - Quantity = 30m x 2.5m = 75m2.  Numerous spalls, patches and cracks.

06/27/2012 - Chained the north bound lanes.  The south bound lanes were to wet to chain.  Found 41 square meters of delams. 41/548 = 7.5 
percent.  No open spalls or patched areas seen.  The soffit has spalling with exposed rebar, delams and patched areas with old forms left in place.
The nort bound soffit is the worst.
07/06/2010 - Chained the driving lanes and found 1.3 percent delaminations, mostly in the NB lane.  Some heavier transverse cracking in the NB 
center bay of span 1.  Some patches with the forms left in place and a couple of spalls with exposed rusty rebar.  A lot of these two spans looked 
better than other parts of this bridge.
07/18/2008 - Quantity = 30m x (20.78m - 2.5m) = 548.4m2. Same comments as main spans.
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Element Description

Element 110 - R/Conc Open Girder  8 lines

Element 205 - R/Conc Column  B2

Element 215 - R/Conc Abutment  B1

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor
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Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - Frequent vertical cracking with cracking at the beam ends.  No changes noted.

07/06/2010 - No changes noted.

07/18/2008 - Frequent hairline vertical cracking and some cracks at the beam ends at B3.

11/14/2007 - No changes noted.

09/08/2005 - Cast girders show some minor hairline cracking. No problems noted.

04/14/2003 - None

04/13/2001 - None

01/05/1999 - _

06/27/2012 - columns at bent 2 no problems noted.  No changes noted.

07/06/2010 - No problems noted.

07/18/2008 - No problems noted for the B2 columns.  Previous inspection report describing a spall at B2 was in error; no spalls at B2 columns.

11/14/2007 - One spall with exposed rebar in the lower column at B2 is unchanged.  No other problems noted.

09/08/2005 - Columns show some minor cracking. No problems noted.

04/14/2003 - None

04/13/2001 - None

01/05/1999 - _

06/27/2012 - Minor cracking no other problems noted.

07/06/2010 - No problems found.  The girders are cast into the abutment so there are no bearings at B1.

07/18/2008 - No problems noted.

11/14/2007 - Still full of dirt.  Needs cleaning.  No changes noted.
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* * * * * * * * * * Span : Appr-2 - C.I.P. Tee Beams, spans 1 and 2 (cont.) * * * * * * * * * *

Inspection Notes:

Inspection Notes:

Inspection Notes:
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Continue

Element Description

Element 234 - R/Conc Cap  B2

Element 313 - Fixed Bearing  B2 and B3 span 2

Element 334 - Metal Rail Coated

Smart Flag Pct Stat 4 Pct Stat 5Pct Stat 1 Pct Stat 2 Pct Stat 3Quantity Units Insp EachEnvScale Factor

18

16

60

m.

ea.

m.

2

4

4

100

45

60

0

55

20

0

0

20

0

0

0

0

0

0

1

1

1

%

%

%

%

%

%

%

%

%

%

%

%

%

%

%

Previous Inspection Notes : 

Previous Inspection Notes : 

Previous Inspection Notes : 

06/27/2012 - No changes no problems noted.

07/06/2010 - No problems found.

07/18/2008 - No problems noted with B2.  No joint over B2.  For B3 comments see approach 1.

11/14/2007 - Spalling on caps remain the same.

09/08/2005 - See main span element notes.

04/14/2003 - None

04/13/2001 - None

01/05/1999 - _

06/27/2012 - No changes noted.  The bent 3 bearings have very little paint left and the bent 2 bearings have lots of paint left.

07/06/2010 - These are fixed bearings.  Changed element from moveable to fixed.  No changes were noted.  The bent 3 bearings had little paint 
left with some corrosion between the plates.  There is not a joint over B2 and the bearing paint is in good condition.

06/27/2012 - No changes noted.  No changes from the other spans.

07/06/2010 - No changes noted.  Same comments as other spans.

07/18/2008 - See main span element comments.

11/14/2007 - General rusting throughout and collision damage remains.

09/08/2005 - See main span element notes.

04/14/2003 - None

04/13/2001 - None

01/05/1999 - _
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* * * * * * * * * * Span : Appr-2 - C.I.P. Tee Beams, spans 1 and 2 (cont.) * * * * * * * * * *

Inspection Notes:

Inspection Notes:

Inspection Notes:
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Continue

General Inspection Notes 

ZEBZ

GNDR

XPHF

ORDZ

JZJL

GIBK

IKKR

ECJK

CZTA

REFI

NB94

NB91

NB89

NB88

NB86

06/27/2012 - None

07/06/2010 - North bound approach rail on the south end has concrete posts at 12 1/2 foot centers.

07/18/2008 - Snooper driver time = 2 days.  Total traffic control hours = 4 hours.

11/14/2007 - None

09/08/2005 - None

04/14/2003 - None

04/13/2001 - None

01/05/1999 - None

10/02/1996 - Sufficiency Rating Calculation Accepted by ops$a0241 at 8/14/97 15:27:15
OPS$A0241 inspection comments - 
Structure P00007095+00581 - 
Date 10/2/96 - 
Previous comments > Sufficiency Rating Calculation Accepted by ops$u5963 at 3/11/97 10:45:08
Sufficiency Rating Calculation Accepted by OPS$U9004 at 2/19/97 12:34:07

12/01/1993 - Sufficiency Rating Calculation Accepted by ops$u5963 at 3/11/97 10:45:08
Sufficiency Rating Calculation Accepted by OPS$U9004 at 2/19/97 12:34:07

07/01/1991 - Updated with tape 1994

08/01/1989 - Updated with tape 1991

03/01/1988 - Updated with tape 1989

02/01/1987 - Updated with tape 1988

07/01/1985 - Updated with tape 1986



Analysis, Conclusion, and Recommendation 
(Clark Fork River at Missoula –P00007 095+0.0058-1) 

 
BACKGROUND 

 

1. Structure built in 1958. 

 

2. USGS Level II Scour report lists flood flows are estimated as follows Q100 = 43,100cfs 

and Q500 = 56,800cfs      

 

3. From Initial scour analysis performed by TJC Aug 1999 

 A Level II scour analysis has been performed for this structure by the USGS.   

 The USGS estimated total pier scour is 16.8 ft.   

 The D50 was determined to be 64 mm and the D84 was determined to be 165 mm.  The 

depth to armoring was calculated at 1.05 ft. and is considered to mitigate pier scour. 

 Abutments scour is mitigated by riprap and natural stream armoring 

 Recommend moving to NBIS Code 5 – continue regularly scheduled bridge 

inspections currently on a 2-year cycle 

 
ANALYSIS 

 

1. Initial USGS Level II analysis completed in 1997 is based on scour equations from HEC-

18 published in November 1995. 

 

2. Pier scour analysis performed by RJB using the modeling results from the USGS Level II 

scour report, the stream bed sample collected by TJC, and the CSU equation in HEC-18 

published in May 2001 estimates pier scour at 7.8-feet without debris and 9.4-feet with 

debris. Estimated pier scour plots within the footing.  The major difference in these 

evaluations lies within the K4 coefficient in the CSU pier scour equation.  The K4 

coefficient is a correction factor for armoring potential of the scour hole based on 

streambed material size and gradation. The new method for estimating the K4 coefficient 

reduces the estimated scour by nearly half.  The updated scour numbers indicate pier 

scour will not penetrate below the bottom of the footing. 

 

3. Contraction Scour is estimated at 0.0-feet by the USGS level II scour analysis.  

 

4. Contraction Scour is estimated at 4.4-feet and Pier Scour is estimated at 6.1-feet by the 

WGM Group Inc.  Data obtained from the Preliminary Hydraulics Report May 2004.  

 

5. Total Pier scour estimates from revised Level II analysis and data reported by WGM 

Group Inc plots within footing elevations of pier 5 and above footing elevations for pier 6 

 



CONCLUSION 

 

This site is considered low-risk due to the following conditions: 

 

 Total Pier scour estimates from revised Level II analysis and data reported by WGM 

Group Inc., plots within footing elevations of pier 5 and above footing elevations for 

pier 6 

 Abutment scour is mitigated by riprap and natural stream armoring. 
 

RECOMMENDATION 

 

Concur with initial scour analysis conducted for this site.  Maintain structure at NBIS Code 5 and 

continue regular scheduled inspections currently on a 2-year cycle.  
 



 

 

 

Appendix 4 

Bridge Record Drawings 

 

 





























































































































































 

 

 

Appendix 5 

Bridge Right-of-Way Plans 

 

 















 

 

 

Appendix 6 

Operational  

Analysis Worksheets 

 

 



MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information

Analyst David Stoner

Agency or Company DOWL HKM

Date Performed 4/19/2013

Analysis Time Period AM Peak Hour

Highway/Direction to Travel Higgins Avenue
From/To Higgins Avenue Bridge
Jurisdiction Missoula
Analysis Year 2013

Project Description Missoula Bridges Planning Study

Oper.(LOS)gfedcb Des. (N)gfedcb Plan. (vp)gfedcb

Flow Inputs

Volume, V (veh/h) 640 Peak-Hour Factor, PHF 0.79

AADT(veh/h) %Trucks and Buses, P
T 5

Peak-Hour Prop of AADT (veh/d) %RVs, P
R 0

Peak-Hour Direction Prop, D General Terrain: Level
DDHV (veh/h) Grade Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00

Number of Lanes 2

Calculate Flow Adjustments

f
p 1.00 E

R 1.2

E
T 1.5 f

HV 0.976

Speed Inputs Calc Speed Adj and FFS

Lane Width, LW (ft) 12.0

Total Lateral Clearance, LC (ft) 12.0

Access Points, A (A/mi) 0

Median Type, M

FFS (measured) 45.0

Base Free-Flow Speed, BFFS

f
LW

(mi/h)

f
LC

(mi/h)

f
A

(mi/h)

fM (mi/h)

FFS (mi/h) 45.0

Operations Design

Operational (LOS)

Flow Rate, vp (pc/h/ln) 415

Speed, S (mi/h) 45.0

D (pc/mi/ln) 9.2

LOS A

Design (N)

Required Number of Lanes, N

Flow Rate, v
p

(pc/h)

Max Service Flow Rate (pc/h/ln)

Design LOS

Bicycle Level of Service

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

4/30/2013file:///C:/Users/dstoner/AppData/Local/Temp/u2k935B.tmp



Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 405.1

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, S
t

(Eq. 15-30) 2.61

Bicycle level of service score, BLOS (Eq. 15-31) 2.21

Bicycle level of service (Exhibit 15-4) B

Copyright © 2012 University of Florida, All Rights Reserved HCS 2010TM Version 6.41 Generated: 4/30/2013 10:45 AM
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information

Analyst David Stoner

Agency or Company DOWL HKM

Date Performed 4/19/2013

Analysis Time Period PM Peak Hour

Highway/Direction to Travel Higgins Avenue
From/To Higgins Avenue Bridge
Jurisdiction Missoula
Analysis Year 2013

Project Description Missoula Bridges Planning Study

Oper.(LOS)gfedcb Des. (N)gfedcb Plan. (vp)gfedcb

Flow Inputs

Volume, V (veh/h) 712 Peak-Hour Factor, PHF 0.84

AADT(veh/h) %Trucks and Buses, P
T 5

Peak-Hour Prop of AADT (veh/d) %RVs, P
R 0

Peak-Hour Direction Prop, D General Terrain: Level
DDHV (veh/h) Grade Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00

Number of Lanes 2

Calculate Flow Adjustments

f
p 1.00 E

R 1.2

E
T 1.5 f

HV 0.976

Speed Inputs Calc Speed Adj and FFS

Lane Width, LW (ft) 12.0

Total Lateral Clearance, LC (ft) 12.0

Access Points, A (A/mi) 0

Median Type, M

FFS (measured) 45.0

Base Free-Flow Speed, BFFS

f
LW

(mi/h)

f
LC

(mi/h)

f
A

(mi/h)

fM (mi/h)

FFS (mi/h) 45.0

Operations Design

Operational (LOS)

Flow Rate, vp (pc/h/ln) 434

Speed, S (mi/h) 45.0

D (pc/mi/ln) 9.6

LOS A

Design (N)

Required Number of Lanes, N

Flow Rate, v
p

(pc/h)

Max Service Flow Rate (pc/h/ln)

Design LOS

Bicycle Level of Service

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 423.8

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, S
t

(Eq. 15-30) 2.61

Bicycle level of service score, BLOS (Eq. 15-31) 2.23

Bicycle level of service (Exhibit 15-4) B

Copyright © 2012 University of Florida, All Rights Reserved HCS 2010TM Version 6.41 Generated: 4/30/2013 10:49 AM

Page 2 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

4/30/2013file:///C:/Users/dstoner/AppData/Local/Temp/u2kF98D.tmp



MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information

Analyst David Stoner

Agency or Company DOWL HKM

Date Performed 4/19/2013

Analysis Time Period AM Peak Hour

Highway/Direction to Travel Higgins Avenue
From/To Higgins Avenue Bridge
Jurisdiction Missoula
Analysis Year 2013

Project Description Missoula Bridges Planning Study

Oper.(LOS)gfedcb Des. (N)gfedcb Plan. (vp)gfedcb

Flow Inputs

Volume, V (veh/h) 335 Peak-Hour Factor, PHF 0.8 0

AADT(veh/h) %Trucks and Buses, P
T 5

Peak-Hour Prop of AADT (veh/d) %RVs, P
R 0

Peak-Hour Direction Prop, D General Terrain: Level
DDHV (veh/h) Grade Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00

Number of Lanes 2

Calculate Flow Adjustments

f
p 1.00 E

R 1.2

E
T 1.5 f

HV 0.976

Speed Inputs Calc Speed Adj and FFS

Lane Width, LW (ft) 12.0

Total Lateral Clearance, LC (ft) 12.0

Access Points, A (A/mi) 0

Median Type, M

FFS (measured) 45.0

Base Free-Flow Speed, BFFS

f
LW

(mi/h)

f
LC

(mi/h)

f
A

(mi/h)

fM (mi/h)

FFS (mi/h) 45.0

Operations Design

Operational (LOS)

Flow Rate, vp (pc/h/ln) 214

Speed, S (mi/h) 45.0

D (pc/mi/ln) 4.8

LOS A

Design (N)

Required Number of Lanes, N

Flow Rate, v
p

(pc/h)

Max Service Flow Rate (pc/h/ln)

Design LOS

Bicycle Level of Service

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 209.4

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, S
t

(Eq. 15-30) 2.61

Bicycle level of service score, BLOS (Eq. 15-31) 1.88

Bicycle level of service (Exhibit 15-4) B

Copyright © 2012 University of Florida, All Rights Reserved HCS 2010TM Version 6.41 Generated: 4/30/2013 10:46 AM
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information

Analyst David Stoner

Agency or Company DOWL HKM

Date Performed 4/19/2013

Analysis Time Period PM Peak Hour

Highway/Direction to Travel Higgins Avenue
From/To Higgins Avenue Bridge
Jurisdiction Missoula
Analysis Year 2013

Project Description Missoula Bridges Planning Study

Oper.(LOS)gfedcb Des. (N)gfedcb Plan. (vp)gfedcb

Flow Inputs

Volume, V (veh/h) 955 Peak-Hour Factor, PHF 0.83

AADT(veh/h) %Trucks and Buses, P
T 5

Peak-Hour Prop of AADT (veh/d) %RVs, P
R 0

Peak-Hour Direction Prop, D General Terrain: Level
DDHV (veh/h) Grade Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00

Number of Lanes 2

Calculate Flow Adjustments

f
p 1.00 E

R 1.2

E
T 1.5 f

HV 0.976

Speed Inputs Calc Speed Adj and FFS

Lane Width, LW (ft) 12.0

Total Lateral Clearance, LC (ft) 12.0

Access Points, A (A/mi) 0

Median Type, M

FFS (measured) 45.0

Base Free-Flow Speed, BFFS

f
LW

(mi/h)

f
LC

(mi/h)

f
A

(mi/h)

fM (mi/h)

FFS (mi/h) 45.0

Operations Design

Operational (LOS)

Flow Rate, vp (pc/h/ln) 589

Speed, S (mi/h) 45.0

D (pc/mi/ln) 13.1

LOS B

Design (N)

Required Number of Lanes, N

Flow Rate, v
p

(pc/h)

Max Service Flow Rate (pc/h/ln)

Design LOS

Bicycle Level of Service

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 575.3

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, S
t

(Eq. 15-30) 2.61

Bicycle level of service score, BLOS (Eq. 15-31) 2.39

Bicycle level of service (Exhibit 15-4) B

Copyright © 2012 University of Florida, All Rights Reserved HCS 2010TM Version 6.41 Generated: 4/30/2013 10:50 AM
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information

Analyst David Stoner

Agency or Company DOWL HKM

Date Performed 4/19/2013

Analysis Time Period AM Peak Hour

Highway/Direction to Travel Madison Avenue
From/To Madison Avenue Bridge
Jurisdiction Missoula
Analysis Year 2013

Project Description Missoula Bridges Planning Study

Oper.(LOS)gfedcb Des. (N)gfedcb Plan. (vp)gfedcb

Flow Inputs

Volume, V (veh/h) 496 Peak-Hour Factor, PHF 0.92

AADT(veh/h) %Trucks and Buses, P
T 5

Peak-Hour Prop of AADT (veh/d) %RVs, P
R 0

Peak-Hour Direction Prop, D General Terrain: Level
DDHV (veh/h) Grade Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00

Number of Lanes 2

Calculate Flow Adjustments

f
p 1.00 E

R 1.2

E
T 1.5 f

HV 0.976

Speed Inputs Calc Speed Adj and FFS

Lane Width, LW (ft) 12.0

Total Lateral Clearance, LC (ft) 12.0

Access Points, A (A/mi) 0

Median Type, M

FFS (measured) 45.0

Base Free-Flow Speed, BFFS

f
LW

(mi/h)

f
LC

(mi/h)

f
A

(mi/h)

fM (mi/h)

FFS (mi/h) 45.0

Operations Design

Operational (LOS)

Flow Rate, vp (pc/h/ln) 276

Speed, S (mi/h) 45.0

D (pc/mi/ln) 6.1

LOS A

Design (N)

Required Number of Lanes, N

Flow Rate, v
p

(pc/h)

Max Service Flow Rate (pc/h/ln)

Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 269.6

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, S
t

(Eq. 15-30) 2.61

Bicycle level of service score, BLOS (Eq. 15-31) 2.01

Bicycle level of service (Exhibit 15-4) B

Copyright © 2012 University of Florida, All Rights Reserved HCS 2010TM Version 6.41 Generated: 4/30/2013 10:51 AM
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MULTILANE HIGHWAYS WORKSHEET(Direction 1)

General Information Site Information

Analyst David Stoner

Agency or Company DOWL HKM

Date Performed 4/19/2013

Analysis Time Period PM Peak Hour

Highway/Direction to Travel Madison Avenue
From/To Madison Avenue Bridge
Jurisdiction Missoula
Analysis Year 2013

Project Description Missoula Bridges Planning Study

Oper.(LOS)gfedcb Des. (N)gfedcb Plan. (vp)gfedcb

Flow Inputs

Volume, V (veh/h) 1220 Peak-Hour Factor, PHF 0.92

AADT(veh/h) %Trucks and Buses, P
T 5

Peak-Hour Prop of AADT (veh/d) %RVs, P
R 0

Peak-Hour Direction Prop, D General Terrain: Level
DDHV (veh/h) Grade Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00

Number of Lanes 2

Calculate Flow Adjustments

f
p 1.00 E

R 1.2

E
T 1.5 f

HV 0.976

Speed Inputs Calc Speed Adj and FFS

Lane Width, LW (ft) 12.0

Total Lateral Clearance, LC (ft) 12.0

Access Points, A (A/mi) 0

Median Type, M

FFS (measured) 45.0

Base Free-Flow Speed, BFFS

f
LW

(mi/h)

f
LC

(mi/h)

f
A

(mi/h)

fM (mi/h)

FFS (mi/h) 45.0

Operations Design

Operational (LOS)

Flow Rate, vp (pc/h/ln) 679

Speed, S (mi/h) 45.0

D (pc/mi/ln) 15.1

LOS B

Design (N)

Required Number of Lanes, N

Flow Rate, v
p

(pc/h)

Max Service Flow Rate (pc/h/ln)

Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 663.0

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, S
t

(Eq. 15-30) 2.61

Bicycle level of service score, BLOS (Eq. 15-31) 2.46

Bicycle level of service (Exhibit 15-4) B

Copyright © 2012 University of Florida, All Rights Reserved HCS 2010TM Version 6.41 Generated: 4/30/2013 10:52 AM
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information

Analyst David Stoner

Agency or Company DOWL HKM

Date Performed 4/19/2013

Analysis Time Period AM Peak Hour

Highway/Direction to Travel Madison Avenue
From/To Madison Avenue Bridge
Jurisdiction Missoula
Analysis Year 2013

Project Description Missoula Bridges Planning Study

Oper.(LOS)gfedcb Des. (N)gfedcb Plan. (vp)gfedcb

Flow Inputs

Volume, V (veh/h) 1176 Peak-Hour Factor, PHF 0.92

AADT(veh/h) %Trucks and Buses, P
T 5

Peak-Hour Prop of AADT (veh/d) %RVs, P
R 0

Peak-Hour Direction Prop, D General Terrain: Level
DDHV (veh/h) Grade Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00

Number of Lanes 2

Calculate Flow Adjustments

f
p 1.00 E

R 1.2

E
T 1.5 f

HV 0.976

Speed Inputs Calc Speed Adj and FFS

Lane Width, LW (ft) 12.0

Total Lateral Clearance, LC (ft) 12.0

Access Points, A (A/mi) 0

Median Type, M

FFS (measured) 45.0

Base Free-Flow Speed, BFFS

f
LW

(mi/h)

f
LC

(mi/h)

f
A

(mi/h)

fM (mi/h)

FFS (mi/h) 45.0

Operations Design

Operational (LOS)

Flow Rate, vp (pc/h/ln) 655

Speed, S (mi/h) 45.0

D (pc/mi/ln) 14.6

LOS B

Design (N)

Required Number of Lanes, N

Flow Rate, v
p

(pc/h)

Max Service Flow Rate (pc/h/ln)

Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 639.1

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, S
t

(Eq. 15-30) 2.61

Bicycle level of service score, BLOS (Eq. 15-31) 2.44

Bicycle level of service (Exhibit 15-4) B
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MULTILANE HIGHWAYS WORKSHEET(Direction 2)

General Information Site Information

Analyst David Stoner

Agency or Company DOWL HKM

Date Performed 4/19/2013

Analysis Time Period PM Peak Hour

Highway/Direction to Travel Madison Avenue
From/To Madison Avenue Bridge
Jurisdiction Missoula
Analysis Year 2013

Project Description Missoula Bridges Planning Study

Oper.(LOS)gfedcb Des. (N)gfedcb Plan. (vp)gfedcb

Flow Inputs

Volume, V (veh/h) 994 Peak-Hour Factor, PHF 0.92

AADT(veh/h) %Trucks and Buses, P
T 5

Peak-Hour Prop of AADT (veh/d) %RVs, P
R 0

Peak-Hour Direction Prop, D General Terrain: Level
DDHV (veh/h) Grade Length (mi) 0.00
Driver Type Adjustment 1.00 Up/Down % 0.00

Number of Lanes 2

Calculate Flow Adjustments

f
p 1.00 E

R 1.2

E
T 1.5 f

HV 0.976

Speed Inputs Calc Speed Adj and FFS

Lane Width, LW (ft) 12.0

Total Lateral Clearance, LC (ft) 12.0

Access Points, A (A/mi) 0

Median Type, M

FFS (measured) 45.0

Base Free-Flow Speed, BFFS

f
LW

(mi/h)

f
LC

(mi/h)

f
A

(mi/h)

fM (mi/h)

FFS (mi/h) 45.0

Operations Design

Operational (LOS)

Flow Rate, vp (pc/h/ln) 553

Speed, S (mi/h) 45.0

D (pc/mi/ln) 12.3

LOS B

Design (N)

Required Number of Lanes, N

Flow Rate, v
p

(pc/h)

Max Service Flow Rate (pc/h/ln)

Design LOS

Bicycle Level of Service
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Directional demand flow rate in outside lane, vOL (Eq. 15-24) veh/h 540.2

Effective width, Wv (Eq. 15-29) ft 24.00

Effective speed factor, S
t

(Eq. 15-30) 2.61

Bicycle level of service score, BLOS (Eq. 15-31) 2.36

Bicycle level of service (Exhibit 15-4) B
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Lanes, Volumes, Timings Existing AM Peak Hour

1: Orange St & Broadway St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
DJS Page 1

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

Lane Configurations
Volume (vph) 42 203 5 57 251 63 200 576 120 89 592 59
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 100 175 75 0 100 0 125 0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (ft) 75 100 100 75
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 1.00 0.98 0.99 1.00 1.00 1.00
Frt 0.996 0.850 0.974 0.986
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1341 2670 0 1341 1412 1200 1341 2602 0 1341 2634 0
Flt Permitted 0.408 0.561 0.169 0.309
Satd. Flow (perm) 575 2670 0 790 1412 1172 237 2602 0 435 2634 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 127 30 12
Link Speed (mph) 25 25 30 30
Link Distance (ft) 2490 751 388 780
Travel Time (s) 67.9 20.5 8.8 17.7
Confl. Peds. (#/hr) 4 17 4 12 13 12 8 17
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Parking (#/hr) 0
Adj. Flow (vph) 51 245 6 69 302 76 241 694 145 107 713 71
Shared Lane Traffic (%)
Lane Group Flow (vph) 51 251 0 69 302 76 241 839 0 107 784 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) 12 12 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 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 1 2 1 2
Detector Template Left Thru Left Thru Right Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex 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 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA custom pm+pt NA pm+pt NA



Lanes, Volumes, Timings Existing AM Peak Hour

1: Orange St & Broadway St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
DJS Page 2

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

Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 6 2 6
Detector Phase 7 4 3 8 6 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 10.0 32.5 10.0 32.5 34.5 10.0 34.5 10.0 34.5
Total Split (s) 11.0 33.0 11.0 33.0 35.0 11.0 36.0 10.0 35.0
Total Split (%) 12.2% 36.7% 12.2% 36.7% 38.9% 12.2% 40.0% 11.1% 38.9%
Maximum Green (s) 7.0 27.5 7.0 27.5 29.5 7.0 30.5 6.0 29.5
Yellow Time (s) 3.0 3.0 3.0 3.0 3.2 3.0 3.2 3.0 3.2
All-Red Time (s) 1.0 2.5 1.0 2.5 2.3 1.0 2.3 1.0 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.5 4.0 5.5 5.5 4.0 5.5 4.0 5.5
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Min None Min C-Max None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 20.0 20.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 5 5 5 5 5
Act Effct Green (s) 28.5 21.4 29.3 23.6 29.8 48.5 39.9 38.2 29.8
Actuated g/C Ratio 0.32 0.24 0.33 0.26 0.33 0.54 0.44 0.42 0.33
v/c Ratio 0.21 0.39 0.23 0.82 0.16 0.77 0.72 0.42 0.89
Control Delay 18.3 29.2 18.5 48.3 2.7 47.6 20.9 15.7 37.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 18.3 29.2 18.5 48.3 2.7 47.6 20.9 15.7 37.2
LOS B C B D A D C B D
Approach Delay 27.3 35.9 26.9 34.6
Approach LOS C D C C

Intersection Summary

Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 84 (93%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 30.9 Intersection LOS: C
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases: 1: Orange St & Broadway St



Lanes, Volumes, Timings Existing PM Peak Hour

1: Orange St & Broadway St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing PM Synchro 8 Report
DJS Page 1

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

Lane Configurations
Volume (vph) 71 249 16 171 466 126 212 678 115 73 756 69
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 100 175 75 0 100 0 125 0
Storage Lanes 1 1 1 1 1 0 1 0
Taper Length (ft) 75 100 100 75
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 1.00 1.00 0.99 0.96 0.99 1.00 0.99
Frt 0.991 0.850 0.978 0.987
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1341 2648 0 1341 1412 1200 1341 2606 0 1341 2628 0
Flt Permitted 0.228 0.479 0.121 0.249
Satd. Flow (perm) 321 2648 0 669 1412 1151 171 2606 0 350 2628 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 5 135 16 7
Link Speed (mph) 25 25 30 30
Link Distance (ft) 2490 751 388 780
Travel Time (s) 67.9 20.5 8.8 17.7
Confl. Peds. (#/hr) 7 30 11 19 19 23 12 26
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Parking (#/hr) 0
Adj. Flow (vph) 78 274 18 188 512 138 233 745 126 80 831 76
Shared Lane Traffic (%)
Lane Group Flow (vph) 78 292 0 188 512 138 233 871 0 80 907 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) 12 12 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 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 1 2 1 2
Detector Template Left Thru Left Thru Right Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 20 6 20 6
Detector 1 Type Cl+Ex Cl+Ex 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 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA pm+pt NA custom pm+pt NA pm+pt NA



Lanes, Volumes, Timings Existing PM Peak Hour

1: Orange St & Broadway St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing PM Synchro 8 Report
DJS Page 2

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

Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8 6 2 6
Detector Phase 7 4 3 8 6 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 10.0 32.5 10.0 34.5 34.5 10.0 34.5 10.0 34.5
Total Split (s) 10.0 51.0 19.0 60.0 57.0 23.0 69.0 11.0 57.0
Total Split (%) 6.7% 34.0% 12.7% 40.0% 38.0% 15.3% 46.0% 7.3% 38.0%
Maximum Green (s) 6.0 45.5 15.0 54.5 51.5 19.0 63.5 7.0 51.5
Yellow Time (s) 3.0 3.0 3.0 3.0 3.2 3.0 3.2 3.0 3.2
All-Red Time (s) 1.0 2.5 1.0 2.5 2.3 1.0 2.3 1.0 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 5.5 4.0 5.5 5.5 4.0 5.5 4.0 5.5
Lead/Lag Lead Lag Lead Lag Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Min None Min C-Max None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 20.0 20.0 22.0 22.0 22.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 53.5 46.0 66.0 54.5 51.5 76.0 63.5 60.0 51.5
Actuated g/C Ratio 0.36 0.31 0.44 0.36 0.34 0.51 0.42 0.40 0.34
v/c Ratio 0.50 0.36 0.52 1.00 0.29 1.00 0.78 0.43 1.00
Control Delay 39.8 41.5 33.5 86.5 7.1 109.2 21.7 23.4 70.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0
Total Delay 39.8 41.5 33.5 86.5 7.1 109.2 24.0 23.4 70.2
LOS D D C F A F C C E
Approach Delay 41.1 61.5 41.9 66.4
Approach LOS D E D E

Intersection Summary

Area Type: CBD
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 8 (5%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 54.1 Intersection LOS: D
Intersection Capacity Utilization 99.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases: 1: Orange St & Broadway St



Lanes, Volumes, Timings Existing AM Peak Hour

2: Orange St & Main St/Front St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
DJS Page 1

Lane Group NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR

Lane Configurations
Volume (vph) 97 857 165 76 618 25 5 187 125 54 30 43
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 90 0 70 0 50 50 0 0
Storage Lanes 1 0 1 0 1 1 1 0
Taper Length (ft) 100 100 75 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 1.00 1.00 1.00 0.99 0.98 1.00 0.98
Frt 0.976 0.994 0.850 0.912
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1490 2896 0 1490 2957 0 1490 1569 1333 1490 1403 0
Flt Permitted 0.309 0.145 0.699 0.406
Satd. Flow (perm) 484 2896 0 227 2957 0 1085 1569 1313 637 1403 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 30 5 124 31
Link Speed (mph) 30 30 30 30
Link Distance (ft) 542 388 507 119
Travel Time (s) 12.3 8.8 11.5 2.7
Confl. Peds. (#/hr) 3 11 15 12 4 1 22
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Adj. Flow (vph) 118 1045 201 93 754 30 6 228 152 66 37 52
Shared Lane Traffic (%)
Lane Group Flow (vph) 118 1246 0 93 784 0 6 228 152 66 89 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) 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 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 1 2
Detector Template Left Thru Left Thru Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm pm+pt NA
Protected Phases 2 6 8 7 4



Lanes, Volumes, Timings Existing AM Peak Hour

2: Orange St & Main St/Front St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
DJS Page 2

Lane Group NBL NBT NBR SBL SBT SBR SEL SET SER NWL NWT NWR

Permitted Phases 2 6 8 8 4 4
Detector Phase 2 2 6 6 8 8 8 7 4
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 25.5 25.5 32.5 32.5 38.0 38.0 38.0 10.0 33.0
Total Split (s) 42.0 42.0 42.0 42.0 38.0 38.0 38.0 10.0 48.0
Total Split (%) 46.7% 46.7% 46.7% 46.7% 42.2% 42.2% 42.2% 11.1% 53.3%
Maximum Green (s) 36.5 36.5 36.5 36.5 32.0 32.0 32.0 6.0 42.0
Yellow Time (s) 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.0 3.2
All-Red Time (s) 2.3 2.3 2.3 2.3 2.8 2.8 2.8 1.0 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 6.0 6.0 6.0 4.0 6.0
Lead/Lag Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode C-Max C-Max C-Max C-Max None None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 13.0 13.0 20.0 20.0 25.0 25.0 25.0 20.0
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 10
Act Effct Green (s) 50.6 50.6 50.6 50.6 19.9 19.9 19.9 29.9 27.9
Actuated g/C Ratio 0.56 0.56 0.56 0.56 0.22 0.22 0.22 0.33 0.31
v/c Ratio 0.44 0.76 0.73 0.47 0.03 0.66 0.39 0.25 0.20
Control Delay 22.7 21.7 40.6 4.3 22.6 39.8 10.0 18.8 13.4
Queue Delay 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Total Delay 22.7 21.9 40.6 4.4 22.6 39.8 10.0 18.8 13.4
LOS C C D A C D B B B
Approach Delay 22.0 8.2 27.8 15.7
Approach LOS C A C B

Intersection Summary

Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 86 (96%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 18.1 Intersection LOS: B
Intersection Capacity Utilization 78.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases: 2: Orange St & Main St/Front St



Lanes, Volumes, Timings Existing PM Peak Hour

2: Orange St & Main St & Front St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing PM Synchro 8 Report
DJS Page 1

Lane Group WBL WBR WBR2 NBL NBT NBR SBL SBT SBR SEL2 SEL SER

Lane Configurations
Volume (vph) 230 46 125 26 932 116 64 857 10 8 212 378
Ideal Flow (vphpl) 1800 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 0 0 90 0 70 0 50 50
Storage Lanes 1 1 1 0 1 0 1 1
Taper Length (ft) 25 100 100 75
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95 1.00 1.00 1.00
Ped Bike Factor 0.99 0.96 1.00 0.99 1.00 0.99 0.98
Frt 0.850 0.983 0.998 0.850
Flt Protected 0.950 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1676 1333 0 1490 2912 0 1490 2973 0 1490 1490 1333
Flt Permitted 0.950 0.186 0.118 0.639 0.950
Satd. Flow (perm) 1668 1274 0 291 2912 0 185 2973 0 995 1490 1301
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 46 12 1 86
Link Speed (mph) 30 30 30 30
Link Distance (ft) 96 542 388 507
Travel Time (s) 2.2 12.3 8.8 11.5
Confl. Peds. (#/hr) 5 20 4 19 15 10 6 9
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 253 51 137 29 1024 127 70 942 11 9 233 415
Shared Lane Traffic (%)
Lane Group Flow (vph) 253 188 0 29 1151 0 70 953 0 9 233 415
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Right Right Left Left Right Left Left Right Left Left Right
Median Width(ft) 12 12 12 24
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.07 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 25 9 15 9 15 9 25 25 9
Number of Detectors 1 1 1 2 1 2 1 1 1
Detector Template Left Right Left Thru Left Thru Left Left Right
Leading Detector (ft) 20 20 20 100 20 100 20 20 20
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 20 6 20 6 20 20 20
Detector 1 Type Cl+Ex Cl+Ex 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 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type NA custom Perm NA Perm NA Perm NA Perm
Protected Phases 7 4 2 6 8



Lanes, Volumes, Timings Existing PM Peak Hour

2: Orange St & Main St & Front St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing PM Synchro 8 Report
DJS Page 2

Lane Group WBL WBR WBR2 NBL NBT NBR SBL SBT SBR SEL2 SEL SER

Permitted Phases 4 2 6 8 8
Detector Phase 7 4 2 2 6 6 8 8 8
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 10.0 33.0 25.5 25.5 32.5 32.5 38.0 38.0 38.0
Total Split (s) 29.0 77.0 73.0 73.0 73.0 73.0 48.0 48.0 48.0
Total Split (%) 19.3% 51.3% 48.7% 48.7% 48.7% 48.7% 32.0% 32.0% 32.0%
Maximum Green (s) 25.0 71.0 67.5 67.5 67.5 67.5 42.0 42.0 42.0
Yellow Time (s) 3.0 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
All-Red Time (s) 1.0 2.8 2.3 2.3 2.3 2.3 2.8 2.8 2.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 6.0 5.5 5.5 5.5 5.5 6.0 6.0 6.0
Lead/Lag Lead Lag Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max C-Max None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 20.0 13.0 13.0 20.0 20.0 25.0 25.0 25.0
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5
Act Effct Green (s) 24.3 70.0 68.5 68.5 68.5 68.5 41.6 41.6 41.6
Actuated g/C Ratio 0.16 0.47 0.46 0.46 0.46 0.46 0.28 0.28 0.28
v/c Ratio 0.93 0.29 0.22 0.86 0.83 0.70 0.03 0.56 0.98
Control Delay 100.8 19.4 30.8 44.3 52.8 14.3 39.9 52.5 81.4
Queue Delay 0.0 0.0 0.0 0.4 0.0 1.1 0.0 0.0 0.0
Total Delay 100.8 19.4 30.8 44.7 52.8 15.4 39.9 52.5 81.4
LOS F B C D D B D D F
Approach Delay 66.1 44.3 18.0 70.6
Approach LOS E D B E

Intersection Summary

Area Type: Other
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 105
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 44.3 Intersection LOS: D
Intersection Capacity Utilization 88.4% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases: 2: Orange St & Main St & Front St



Lanes, Volumes, Timings Existing AM Peak Hour

3: Orange St & 3rd St 4/30/2013
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 235 66 65 6 39 17 33 886 9 12 668 83
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 155 0 0 0 35 0 35 0
Storage Lanes 1 1 0 0 1 0 1 0
Taper Length (ft) 100 25 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.98 0.99 0.99 1.00 1.00 1.00 0.99
Frt 0.925 0.963 0.999 0.983
Flt Protected 0.950 0.995 0.950 0.950
Satd. Flow (prot) 1490 1432 0 0 1484 0 1490 2976 0 1490 2907 0
Flt Permitted 0.488 0.962 0.258 0.198
Satd. Flow (perm) 752 1432 0 0 1434 0 404 2976 0 310 2907 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 58 16 1 16
Link Speed (mph) 30 25 30 30
Link Distance (ft) 369 372 727 741
Travel Time (s) 8.4 10.1 16.5 16.8
Confl. Peds. (#/hr) 17 11 6 26 5 15 9 22
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Parking (#/hr) 0
Adj. Flow (vph) 290 81 80 7 48 21 41 1094 11 15 825 102
Shared Lane Traffic (%)
Lane Group Flow (vph) 290 161 0 0 76 0 41 1105 0 15 927 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) 12 12 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 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex 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 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm NA



Lanes, Volumes, Timings Existing AM Peak Hour

3: Orange St & 3rd St 4/30/2013
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Protected Phases 3 8 4 2 6
Permitted Phases 8 4 2 6
Detector Phase 3 8 4 4 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 20.0 20.0 20.0 20.0
Minimum Split (s) 10.0 29.5 29.5 29.5 28.5 28.5 28.5 28.5
Total Split (s) 23.0 53.0 30.0 30.0 57.0 57.0 57.0 57.0
Total Split (%) 20.9% 48.2% 27.3% 27.3% 51.8% 51.8% 51.8% 51.8%
Maximum Green (s) 19.0 48.5 25.5 25.5 51.5 51.5 51.5 51.5
Yellow Time (s) 3.0 3.2 3.2 3.2 3.2 3.2 3.2 3.2
All-Red Time (s) 1.0 1.3 1.3 1.3 2.3 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.5 4.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 16.0 16.0 16.0 16.0
Pedestrian Calls (#/hr) 5 10 10 5 5 10 10
Act Effct Green (s) 33.3 32.8 12.2 67.2 67.2 67.2 67.2
Actuated g/C Ratio 0.30 0.30 0.11 0.61 0.61 0.61 0.61
v/c Ratio 0.82 0.34 0.44 0.17 0.61 0.08 0.52
Control Delay 50.9 18.6 42.0 17.3 16.7 14.3 15.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.9 18.6 42.0 17.3 16.7 14.3 15.2
LOS D B D B B B B
Approach Delay 39.4 42.0 16.7 15.2
Approach LOS D D B B

Intersection Summary

Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 13 (12%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 20.8 Intersection LOS: C
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases: 3: Orange St & 3rd St



Lanes, Volumes, Timings Existing PM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 241 122 66 24 96 33 27 792 17 26 1113 156
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 155 0 0 0 35 0 35 0
Storage Lanes 1 1 0 0 1 0 1 0
Taper Length (ft) 100 25 75 75
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.99 0.98 0.99 1.00 1.00 0.99
Frt 0.947 0.971 0.997 0.982
Flt Protected 0.950 0.992 0.950 0.950
Satd. Flow (prot) 1490 1459 0 0 1503 0 1490 2968 0 1490 2903 0
Flt Permitted 0.400 0.923 0.127 0.279
Satd. Flow (perm) 624 1459 0 0 1395 0 199 2968 0 437 2903 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 32 13 3 23
Link Speed (mph) 30 25 30 30
Link Distance (ft) 369 372 727 741
Travel Time (s) 8.4 10.1 16.5 16.8
Confl. Peds. (#/hr) 7 33 18 10 15 21 3 22
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Parking (#/hr) 0
Adj. Flow (vph) 262 133 72 26 104 36 29 861 18 28 1210 170
Shared Lane Traffic (%)
Lane Group Flow (vph) 262 205 0 0 166 0 29 879 0 28 1380 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) 12 12 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 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex 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 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type pm+pt NA Perm NA Perm NA Perm NA



Lanes, Volumes, Timings Existing PM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Protected Phases 3 8 4 2 6
Permitted Phases 8 4 2 6
Detector Phase 3 8 4 4 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 20.0 20.0 20.0 20.0
Minimum Split (s) 10.0 29.5 29.5 29.5 28.5 28.5 28.5 28.5
Total Split (s) 13.0 43.0 30.0 30.0 57.0 57.0 57.0 57.0
Total Split (%) 13.0% 43.0% 30.0% 30.0% 57.0% 57.0% 57.0% 57.0%
Maximum Green (s) 9.0 38.5 25.5 25.5 51.5 51.5 51.5 51.5
Yellow Time (s) 3.0 3.2 3.2 3.2 3.2 3.2 3.2 3.2
All-Red Time (s) 1.0 1.3 1.3 1.3 2.3 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.5 4.5 5.5 5.5 5.5 5.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 18.0 16.0 16.0 16.0 16.0
Pedestrian Calls (#/hr) 10 5 5 5 5 5 5
Act Effct Green (s) 30.1 29.6 16.6 60.4 60.4 60.4 60.4
Actuated g/C Ratio 0.30 0.30 0.17 0.60 0.60 0.60 0.60
v/c Ratio 0.99 0.45 0.69 0.24 0.49 0.11 0.78
Control Delay 85.0 26.1 49.8 13.6 9.2 11.8 20.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.0 26.1 49.8 13.6 9.2 11.8 20.1
LOS F C D B A B C
Approach Delay 59.1 49.8 9.4 19.9
Approach LOS E D A B

Intersection Summary

Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 14 (14%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.99
Intersection Signal Delay: 24.6 Intersection LOS: C
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases: 3: Orange St & 3rd St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 0 0 0 36 136 53 10 875 0 0 686 59
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 0 0 0 0 40 0 0 0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (ft) 25 25 75 25
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.95 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.99 1.00 1.00
Frt 0.965 0.988
Flt Protected 0.992 0.950
Satd. Flow (prot) 0 0 0 0 2837 0 1490 2980 0 0 2939 0
Flt Permitted 0.992 0.288
Satd. Flow (perm) 0 0 0 0 2835 0 451 2980 0 0 2939 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 35 17
Link Speed (mph) 25 25 30 30
Link Distance (ft) 379 1500 340 727
Travel Time (s) 10.3 40.9 7.7 16.5
Confl. Peds. (#/hr) 3 9 7 10 7 9
Peak Hour Factor 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Parking (#/hr) 0 0
Adj. Flow (vph) 0 0 0 46 172 67 13 1108 0 0 868 75
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 285 0 13 1108 0 0 943 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 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 2
Detector Template Left Thru Left Thru Thru
Leading Detector (ft) 20 100 20 100 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 6
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm NA NA
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4: Orange St & 5th St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
DJS Page 2

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

Protected Phases 4 2 2
Permitted Phases 4 2
Detector Phase 4 4 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 16.0 16.0 16.0
Minimum Split (s) 30.0 30.0 29.5 29.5 29.5
Total Split (s) 33.0 33.0 77.0 77.0 77.0
Total Split (%) 30.0% 30.0% 70.0% 70.0% 70.0%
Maximum Green (s) 28.0 28.0 71.5 71.5 71.5
Yellow Time (s) 3.0 3.0 3.2 3.2 3.2
All-Red Time (s) 2.0 2.0 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 17.0 17.0 17.0
Pedestrian Calls (#/hr) 0 0 0 0 0
Act Effct Green (s) 15.1 84.4 84.4 84.4
Actuated g/C Ratio 0.14 0.77 0.77 0.77
v/c Ratio 0.68 0.04 0.48 0.42
Control Delay 47.5 1.1 1.6 3.3
Queue Delay 0.0 0.0 0.1 0.0
Total Delay 47.5 1.1 1.7 3.3
LOS D A A A
Approach Delay 47.5 1.7 3.3
Approach LOS D A A

Intersection Summary

Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 32 (29%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 7.9 Intersection LOS: A
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases: 4: Orange St & 5th St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 0 0 0 85 343 57 17 783 0 0 1081 137
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 0 0 0 0 40 0 0 0
Storage Lanes 0 0 0 0 1 0 0 0
Taper Length (ft) 25 25 75 25
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.95 1.00 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.99 1.00 1.00
Frt 0.982 0.983
Flt Protected 0.991 0.950
Satd. Flow (prot) 0 0 0 0 2886 0 1490 2980 0 0 2920 0
Flt Permitted 0.991 0.135
Satd. Flow (perm) 0 0 0 0 2883 0 212 2980 0 0 2920 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 14 26
Link Speed (mph) 25 25 30 30
Link Distance (ft) 379 1500 340 727
Travel Time (s) 10.3 40.9 7.7 16.5
Confl. Peds. (#/hr) 6 25 12 28 22 15
Peak Hour Factor 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Parking (#/hr) 0 0
Adj. Flow (vph) 0 0 0 99 399 66 20 910 0 0 1257 159
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 564 0 20 910 0 0 1416 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 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 2
Detector Template Left Thru Left Thru Thru
Leading Detector (ft) 20 100 20 100 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 6
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm NA NA
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Protected Phases 4 2 2
Permitted Phases 4 2
Detector Phase 4 4 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 16.0 16.0 16.0
Minimum Split (s) 30.0 30.0 29.5 29.5 29.5
Total Split (s) 32.0 32.0 68.0 68.0 68.0
Total Split (%) 32.0% 32.0% 68.0% 68.0% 68.0%
Maximum Green (s) 27.0 27.0 62.5 62.5 62.5
Yellow Time (s) 3.0 3.0 3.2 3.2 3.2
All-Red Time (s) 2.0 2.0 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 17.0 17.0 17.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 23.9 65.6 65.6 65.6
Actuated g/C Ratio 0.24 0.66 0.66 0.66
v/c Ratio 0.81 0.14 0.47 0.74
Control Delay 44.3 6.5 7.2 3.8
Queue Delay 0.0 0.0 0.2 0.0
Total Delay 44.3 6.5 7.4 3.8
LOS D A A A
Approach Delay 44.3 7.3 3.8
Approach LOS D A A

Intersection Summary

Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 19 (19%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 12.8 Intersection LOS: B
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases: 4: Orange St & 5th St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 62 300 12 0 0 0 0 819 75 132 601 0
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 0 0 0 0 0 0 40 0
Storage Lanes 0 0 0 0 0 0 1 0
Taper Length (ft) 25 25 25 75
Lane Util. Factor 0.95 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 1.00
Ped Bike Factor 1.00 0.99 0.99
Frt 0.995 0.987
Flt Protected 0.992 0.950
Satd. Flow (prot) 0 2939 0 0 0 0 0 2925 0 1490 2980 0
Flt Permitted 0.992 0.202
Satd. Flow (perm) 0 2936 0 0 0 0 0 2925 0 315 2980 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 19
Link Speed (mph) 25 25 30 30
Link Distance (ft) 359 1502 177 340
Travel Time (s) 9.8 41.0 4.0 7.7
Confl. Peds. (#/hr) 5 13 5 31 23 6
Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76
Parking (#/hr) 0
Adj. Flow (vph) 82 395 16 0 0 0 0 1078 99 174 791 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 493 0 0 0 0 0 1177 0 174 791 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
Headway Factor 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA Perm NA
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Protected Phases 4 2 2
Permitted Phases 4 2
Detector Phase 4 4 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 16.0 16.0 16.0
Minimum Split (s) 30.0 30.0 23.5 23.5 23.5
Total Split (s) 30.0 30.0 80.0 80.0 80.0
Total Split (%) 27.3% 27.3% 72.7% 72.7% 72.7%
Maximum Green (s) 25.0 25.0 74.5 74.5 74.5
Yellow Time (s) 3.0 3.0 3.2 3.2 3.2
All-Red Time (s) 2.0 2.0 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.0 0.2 0.2 0.2
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 23.2 76.3 76.3 76.3
Actuated g/C Ratio 0.21 0.69 0.69 0.69
v/c Ratio 0.79 0.58 0.80 0.38
Control Delay 50.8 10.2 36.5 2.7
Queue Delay 0.0 0.0 0.0 0.2
Total Delay 50.8 10.2 36.5 2.8
LOS D B D A
Approach Delay 50.8 10.2 8.9
Approach LOS D B A

Intersection Summary

Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 20 (18%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 17.3 Intersection LOS: B
Intersection Capacity Utilization 72.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases: 5: Orange St & 6th St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 59 170 20 0 0 0 0 726 83 140 1004 0
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 0 0 0 0 0 0 40 0
Storage Lanes 0 0 0 0 0 0 1 0
Taper Length (ft) 25 25 25 75
Lane Util. Factor 0.95 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 1.00
Ped Bike Factor 1.00 0.99 0.99
Frt 0.988 0.985
Flt Protected 0.988 0.950
Satd. Flow (prot) 0 2902 0 0 0 0 0 2919 0 1490 2980 0
Flt Permitted 0.988 0.324
Satd. Flow (perm) 0 2897 0 0 0 0 0 2919 0 504 2980 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 24
Link Speed (mph) 25 25 30 30
Link Distance (ft) 359 1502 177 340
Travel Time (s) 9.8 41.0 4.0 7.7
Confl. Peds. (#/hr) 6 17 8 27 18 14
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Parking (#/hr) 0
Adj. Flow (vph) 61 175 21 0 0 0 0 748 86 144 1035 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 257 0 0 0 0 0 834 0 144 1035 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
Headway Factor 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA Perm NA
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Protected Phases 4 2 2
Permitted Phases 4 2
Detector Phase 4 4 2 2 2
Switch Phase
Minimum Initial (s) 6.0 6.0 16.0 16.0 16.0
Minimum Split (s) 30.0 30.0 23.5 23.5 23.5
Total Split (s) 31.0 31.0 69.0 69.0 69.0
Total Split (%) 31.0% 31.0% 69.0% 69.0% 69.0%
Maximum Green (s) 26.0 26.0 63.5 63.5 63.5
Yellow Time (s) 3.0 3.0 3.2 3.2 3.2
All-Red Time (s) 2.0 2.0 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 4.0 4.0 0.2 0.2 0.2
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 18.0 18.0 11.0 11.0 11.0
Pedestrian Calls (#/hr) 5 5 10 10 10
Act Effct Green (s) 16.0 73.5 73.5 73.5
Actuated g/C Ratio 0.16 0.74 0.74 0.74
v/c Ratio 0.55 0.39 0.39 0.47
Control Delay 40.8 6.0 6.6 4.5
Queue Delay 0.0 0.0 0.0 0.2
Total Delay 40.8 6.0 6.6 4.8
LOS D A A A
Approach Delay 40.8 6.0 5.0
Approach LOS D A A

Intersection Summary

Area Type: Other
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 12 (12%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 9.4 Intersection LOS: A
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases: 5: Orange St & 6th St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 5 366 34 12 378 5 21 5 24 11 16 37
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.96 0.97
Frt 0.987 0.998 0.935 0.922
Flt Protected 0.999 0.998 0.979 0.991
Satd. Flow (prot) 0 2621 0 0 2668 0 0 1249 0 0 1255 0
Flt Permitted 0.951 0.939 0.890 0.961
Satd. Flow (perm) 0 2494 0 0 2508 0 0 1127 0 0 1211 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 2 26 40
Link Speed (mph) 25 25 25 25
Link Distance (ft) 751 421 230 319
Travel Time (s) 20.5 11.5 6.3 8.7
Confl. Peds. (#/hr) 15 46 27 45 19 57 30 34
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Parking (#/hr) 0 0 0 0
Adj. Flow (vph) 5 394 37 13 406 5 23 5 26 12 17 40
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 436 0 0 424 0 0 54 0 0 69 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) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 0 0 0 0
Two way Left Turn Lane
Headway Factor 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 2 4 4
Permitted Phases 2 2 4 4
Minimum Split (s) 28.0 28.0 28.0 28.0 31.0 31.0 31.0 31.0
Total Split (s) 59.0 59.0 59.0 59.0 31.0 31.0 31.0 31.0
Total Split (%) 65.6% 65.6% 65.6% 65.6% 34.4% 34.4% 34.4% 34.4%
Maximum Green (s) 54.0 54.0 54.0 54.0 26.0 26.0 26.0 26.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 20 20 20 20 20 20 20 20
Act Effct Green (s) 54.0 54.0 26.0 26.0
Actuated g/C Ratio 0.60 0.60 0.29 0.29
v/c Ratio 0.29 0.28 0.16 0.18
Control Delay 8.8 7.9 16.0 13.9
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.8 7.9 16.0 13.9
LOS A A B B
Approach Delay 8.8 7.9 16.0 13.9
Approach LOS A A B B

Intersection Summary

Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 66 (73%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.29
Intersection Signal Delay: 9.2 Intersection LOS: A
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases: 6: Ryman St & Broadway St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 5 391 24 27 656 5 50 5 33 20 32 93
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 1.00 0.94 0.95
Frt 0.992 0.999 0.949 0.913
Flt Protected 0.999 0.998 0.972 0.993
Satd. Flow (prot) 0 2628 0 0 2672 0 0 1241 0 0 1227 0
Flt Permitted 0.949 0.926 0.788 0.960
Satd. Flow (perm) 0 2496 0 0 2472 0 0 992 0 0 1179 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 12 1 34 95
Link Speed (mph) 25 25 25 25
Link Distance (ft) 751 421 230 319
Travel Time (s) 20.5 11.5 6.3 8.7
Confl. Peds. (#/hr) 19 96 63 66 33 110 47 52
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Parking (#/hr) 0 0 0 0
Adj. Flow (vph) 5 399 24 28 669 5 51 5 34 20 33 95
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 428 0 0 702 0 0 90 0 0 148 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) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 0 0 0 0
Two way Left Turn Lane
Headway Factor 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 2 4 4
Permitted Phases 2 2 4 4
Minimum Split (s) 28.0 28.0 28.0 28.0 31.0 31.0 31.0 31.0
Total Split (s) 59.0 59.0 59.0 59.0 31.0 31.0 31.0 31.0
Total Split (%) 65.6% 65.6% 65.6% 65.6% 34.4% 34.4% 34.4% 34.4%
Maximum Green (s) 54.0 54.0 54.0 54.0 26.0 26.0 26.0 26.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 100 100 100 100 100 100 100 100
Act Effct Green (s) 54.0 54.0 26.0 26.0
Actuated g/C Ratio 0.60 0.60 0.29 0.29
v/c Ratio 0.28 0.47 0.29 0.36
Control Delay 9.0 7.6 19.3 13.2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Delay 0.0 0.0 0.0 0.0
Total Delay 9.0 7.6 19.3 13.2
LOS A A B B
Approach Delay 9.0 7.6 19.3 13.2
Approach LOS A A B B

Intersection Summary

Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 66 (73%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 9.4 Intersection LOS: A
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases: 6: Ryman St & Broadway St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 26 278 79 61 254 25 141 171 119 9 121 19
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 0 0 0 0 0 0 50 0
Storage Lanes 0 0 0 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 0.99 0.97 0.97 0.98 0.99
Frt 0.969 0.989 0.939 0.979
Flt Protected 0.997 0.991 0.950 0.950
Satd. Flow (prot) 0 2546 0 0 2601 0 1341 1283 0 1341 1363 0
Flt Permitted 0.913 0.812 0.658 0.461
Satd. Flow (perm) 0 2324 0 0 2124 0 897 1283 0 639 1363 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 52 13 45 10
Link Speed (mph) 25 25 25 25
Link Distance (ft) 421 386 388 390
Travel Time (s) 11.5 10.5 10.6 10.6
Confl. Peds. (#/hr) 44 72 33 74 39 63 30 83
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Parking (#/hr) 0 0 0 0
Adj. Flow (vph) 28 302 86 66 276 27 153 186 129 10 132 21
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 416 0 0 369 0 153 315 0 10 153 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
Headway Factor 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 4 2 2
Permitted Phases 4 4 2 2
Minimum Split (s) 31.0 31.0 31.0 31.0 30.0 30.0 30.0 30.0
Total Split (s) 50.0 50.0 50.0 50.0 40.0 40.0 40.0 40.0
Total Split (%) 55.6% 55.6% 55.6% 55.6% 44.4% 44.4% 44.4% 44.4%
Maximum Green (s) 45.0 45.0 45.0 45.0 35.0 35.0 35.0 35.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 19.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 20 20 20 20 20 20 20 20
Act Effct Green (s) 45.0 45.0 35.0 35.0 35.0 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.50 0.50 0.39 0.39 0.39 0.39
v/c Ratio 0.35 0.35 0.44 0.60 0.04 0.29
Control Delay 8.1 10.4 12.5 10.8 14.9 15.2
Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0
Total Delay 8.1 10.4 12.5 10.9 14.9 15.2
LOS A B B B B B
Approach Delay 8.1 10.4 11.4 15.2
Approach LOS A B B B

Intersection Summary

Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 31 (34%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 10.6 Intersection LOS: B
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases: 7: Higgins Ave & Broadway St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 25 381 91 84 368 31 162 222 156 25 317 38
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 0 0 0 0 0 0 50 0
Storage Lanes 0 0 0 0 1 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 0.98 0.94 0.94 0.97 0.99
Frt 0.972 0.990 0.938 0.984
Flt Protected 0.997 0.991 0.950 0.950
Satd. Flow (prot) 0 2542 0 0 2593 0 1341 1248 0 1341 1370 0
Flt Permitted 0.908 0.750 0.357 0.328
Satd. Flow (perm) 0 2309 0 0 1953 0 475 1248 0 451 1370 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 43 11 46 8
Link Speed (mph) 25 25 25 25
Link Distance (ft) 421 386 388 390
Travel Time (s) 11.5 10.5 10.6 10.6
Confl. Peds. (#/hr) 63 107 63 121 120 121 58 107
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Parking (#/hr) 0 0 0 0
Adj. Flow (vph) 29 438 105 97 423 36 186 255 179 29 364 44
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 572 0 0 556 0 186 434 0 29 408 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
Headway Factor 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 4 2 2
Permitted Phases 4 4 2 2
Minimum Split (s) 31.0 31.0 31.0 31.0 30.0 30.0 30.0 30.0
Total Split (s) 50.0 50.0 50.0 50.0 40.0 40.0 40.0 40.0
Total Split (%) 55.6% 55.6% 55.6% 55.6% 44.4% 44.4% 44.4% 44.4%
Maximum Green (s) 45.0 45.0 45.0 45.0 35.0 35.0 35.0 35.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 19.0 18.0 18.0 18.0 18.0
Pedestrian Calls (#/hr) 100 100 100 100 100 100 100 100
Act Effct Green (s) 45.0 45.0 35.0 35.0 35.0 35.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Actuated g/C Ratio 0.50 0.50 0.39 0.39 0.39 0.39
v/c Ratio 0.49 0.57 1.01 0.85 0.17 0.76
Control Delay 10.3 12.7 78.1 22.8 14.8 25.6
Queue Delay 0.0 0.0 0.0 0.4 0.0 0.6
Total Delay 10.3 12.7 78.1 23.2 14.8 26.2
LOS B B E C B C
Approach Delay 10.3 12.7 39.7 25.4
Approach LOS B B D C

Intersection Summary

Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 31 (34%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 1.01
Intersection Signal Delay: 22.3 Intersection LOS: C
Intersection Capacity Utilization 97.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases: 7: Higgins Ave & Broadway St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 0 0 0 57 109 24 89 396 0 0 220 49
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.98 1.00 0.99
Frt 0.981 0.973
Flt Protected 0.985 0.991
Satd. Flow (prot) 0 0 0 0 2446 0 0 2525 0 0 2448 0
Flt Permitted 0.985 0.817
Satd. Flow (perm) 0 0 0 0 2403 0 0 2074 0 0 2448 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 19 46
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1063 359 401 388
Travel Time (s) 29.0 9.8 10.9 10.6
Confl. Peds. (#/hr) 56 40 31 71 15 56
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Parking (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Adj. Flow (vph) 0 0 0 64 122 27 100 445 0 0 247 55
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 213 0 0 545 0 0 302 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 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.42 1.42 1.42 1.42 1.51 1.42 1.42 1.51 1.42 1.42 1.51 1.42
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA NA
Protected Phases 4 2 2
Permitted Phases 4 2
Minimum Split (s) 31.0 31.0 31.0 31.0 31.0
Total Split (s) 36.0 36.0 54.0 54.0 54.0
Total Split (%) 40.0% 40.0% 60.0% 60.0% 60.0%
Maximum Green (s) 31.0 31.0 49.0 49.0 49.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 20 20 20 20 20
Act Effct Green (s) 31.0 49.0 49.0
Actuated g/C Ratio 0.34 0.54 0.54
v/c Ratio 0.25 0.48 0.22
Control Delay 20.2 5.7 8.6



Lanes, Volumes, Timings Existing AM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Delay 0.0 0.0 0.0
Total Delay 20.2 5.7 8.6
LOS C A A
Approach Delay 20.2 5.7 8.6
Approach LOS C A A

Intersection Summary

Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 19 (21%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.48
Intersection Signal Delay: 9.4 Intersection LOS: A
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases: 8: Higgins Ave & Main St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 0 0 0 222 188 43 103 491 0 0 459 58
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.94 1.00 0.98
Frt 0.986 0.983
Flt Protected 0.976 0.991
Satd. Flow (prot) 0 0 0 0 2417 0 0 2525 0 0 2466 0
Flt Permitted 0.976 0.711
Satd. Flow (perm) 0 0 0 0 2301 0 0 1807 0 0 2466 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 14 24
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1085 359 401 388
Travel Time (s) 29.6 9.8 10.9 10.6
Confl. Peds. (#/hr) 95 135 41 148 53 123
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Parking (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Adj. Flow (vph) 0 0 0 267 227 52 124 592 0 0 553 70
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 546 0 0 716 0 0 623 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 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.42 1.42 1.42 1.42 1.51 1.42 1.42 1.51 1.42 1.42 1.51 1.42
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA NA
Protected Phases 4 2 2
Permitted Phases 4 2
Minimum Split (s) 31.0 31.0 31.0 31.0 31.0
Total Split (s) 36.0 36.0 54.0 54.0 54.0
Total Split (%) 40.0% 40.0% 60.0% 60.0% 60.0%
Maximum Green (s) 31.0 31.0 49.0 49.0 49.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 19.0 19.0 19.0 19.0 19.0
Pedestrian Calls (#/hr) 100 100 100 100 100
Act Effct Green (s) 31.0 49.0 49.0
Actuated g/C Ratio 0.34 0.54 0.54
v/c Ratio 0.68 0.73 0.46
Control Delay 29.8 8.5 10.3
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Delay 0.0 0.0 0.0
Total Delay 29.8 8.6 10.3
LOS C A B
Approach Delay 29.8 8.6 10.3
Approach LOS C A B

Intersection Summary

Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 19 (21%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 15.3 Intersection LOS: B
Intersection Capacity Utilization 77.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases: 8: Higgins Ave & Main St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 14 151 124 0 0 0 0 454 186 15 197 0
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95
Ped Bike Factor 1.00 0.91 0.97 1.00
Frt 0.850 0.956
Flt Protected 0.996 0.996
Satd. Flow (prot) 0 1266 1080 0 0 0 0 2369 0 0 2538 0
Flt Permitted 0.996 0.886
Satd. Flow (perm) 0 1263 983 0 0 0 0 2369 0 0 2257 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 157 108
Link Speed (mph) 25 25 25 25
Link Distance (ft) 459 449 987 401
Travel Time (s) 12.5 12.2 26.9 10.9
Confl. Peds. (#/hr) 20 82 33 72 23 53
Peak Hour Factor 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Parking (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Adj. Flow (vph) 18 191 157 0 0 0 0 575 235 19 249 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 209 157 0 0 0 0 810 0 0 268 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 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.42 1.61 1.61 1.42 1.42 1.42 1.42 1.51 1.42 1.42 1.51 1.42
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm Perm NA Perm NA
Protected Phases 4 2 2
Permitted Phases 4 4 2 2
Minimum Split (s) 33.0 33.0 33.0 28.0 28.0 28.0 28.0
Total Split (s) 36.0 36.0 36.0 54.0 54.0 54.0 54.0
Total Split (%) 40.0% 40.0% 40.0% 60.0% 60.0% 60.0% 60.0%
Maximum Green (s) 31.0 31.0 31.0 49.0 49.0 49.0 49.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0
Pedestrian Calls (#/hr) 25 25 25 20 20 20 20
Act Effct Green (s) 31.0 31.0 49.0 49.0
Actuated g/C Ratio 0.34 0.34 0.54 0.54
v/c Ratio 0.48 0.36 0.61 0.22
Control Delay 25.1 5.4 14.2 6.4
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Delay 0.0 0.0 0.0 0.0
Total Delay 25.1 5.4 14.2 6.4
LOS C A B A
Approach Delay 16.6 14.2 6.4
Approach LOS B B A

Intersection Summary

Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 15 (17%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 13.3 Intersection LOS: B
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases: 9: Higgins Ave & Front St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 34 174 254 0 0 0 0 571 141 5 611 0
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95
Ped Bike Factor 0.99 0.81 0.95 1.00
Frt 0.850 0.970
Flt Protected 0.992
Satd. Flow (prot) 0 1260 1080 0 0 0 0 2347 0 0 2548 0
Flt Permitted 0.992 0.949
Satd. Flow (perm) 0 1249 877 0 0 0 0 2347 0 0 2418 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 110 53
Link Speed (mph) 25 25 25 25
Link Distance (ft) 459 449 987 401
Travel Time (s) 12.5 12.2 26.9 10.9
Confl. Peds. (#/hr) 57 186 52 211 77 109
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Parking (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Adj. Flow (vph) 40 207 302 0 0 0 0 680 168 6 727 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 247 302 0 0 0 0 848 0 0 733 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 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.42 1.61 1.61 1.42 1.42 1.42 1.42 1.51 1.42 1.42 1.51 1.42
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm Perm NA Perm NA
Protected Phases 4 2 2
Permitted Phases 4 4 2 2
Minimum Split (s) 33.0 33.0 33.0 28.0 28.0 28.0 28.0
Total Split (s) 36.0 36.0 36.0 54.0 54.0 54.0 54.0
Total Split (%) 40.0% 40.0% 40.0% 60.0% 60.0% 60.0% 60.0%
Maximum Green (s) 31.0 31.0 31.0 49.0 49.0 49.0 49.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 21.0 21.0 21.0 16.0 16.0 16.0 16.0
Pedestrian Calls (#/hr) 100 100 100 100 100 100 100
Act Effct Green (s) 31.0 31.0 49.0 49.0
Actuated g/C Ratio 0.34 0.34 0.54 0.54
v/c Ratio 0.57 0.81 0.65 0.56
Control Delay 30.5 35.6 16.4 14.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Delay 0.0 0.0 0.0 0.1
Total Delay 30.5 35.6 16.4 14.9
LOS C D B B
Approach Delay 33.3 16.4 14.9
Approach LOS C B B

Intersection Summary

Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 15 (17%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 65
Control Type: Pretimed
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 20.3 Intersection LOS: C
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases: 9: Higgins Ave & Front St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 21 40 20 5 7 11 29 587 25 8 311 16
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95
Ped Bike Factor 0.98 0.98 1.00 1.00
Frt 0.967 0.935 0.994 0.993
Flt Protected 0.987 0.990 0.998 0.999
Satd. Flow (prot) 0 1474 0 0 1429 0 0 2946 0 0 2944 0
Flt Permitted 0.925 0.948 0.922 0.938
Satd. Flow (perm) 0 1379 0 0 1363 0 0 2718 0 0 2764 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 22 14 8 11
Link Speed (mph) 25 25 25 25
Link Distance (ft) 338 394 361 635
Travel Time (s) 9.2 10.7 9.8 17.3
Confl. Peds. (#/hr) 8 49 24 20 25 36 12 33
Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Adj. Flow (vph) 26 50 25 6 9 14 36 734 31 10 389 20
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 101 0 0 29 0 0 801 0 0 419 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 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex 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 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 4 2 2
Permitted Phases 4 4 2 2
Detector Phase 4 4 4 4 2 2 2 2
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 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 27.0 27.0 27.0 27.0 23.0 23.0 23.0 23.0
Total Split (s) 30.0 30.0 30.0 30.0 50.0 50.0 50.0 50.0
Total Split (%) 37.5% 37.5% 37.5% 37.5% 62.5% 62.5% 62.5% 62.5%
Maximum Green (s) 26.0 26.0 26.0 26.0 46.0 46.0 46.0 46.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 0.2 0.2 0.2 0.2
Recall Mode None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 20 20 20 20 10 10 10 10
Act Effct Green (s) 14.0 14.0 60.8 60.8
Actuated g/C Ratio 0.18 0.18 0.76 0.76
v/c Ratio 0.39 0.12 0.39 0.20
Control Delay 25.0 16.2 0.9 4.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 25.0 16.2 1.0 4.7
LOS C B A A
Approach Delay 25.0 16.2 1.0 4.7
Approach LOS C B A A

Intersection Summary

Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 21 (26%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.39
Intersection Signal Delay: 4.3 Intersection LOS: A
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases: 10: Higgins Ave & 4th St



Lanes, Volumes, Timings Existing PM Peak Hour

10: Higgins Ave & 4th St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing PM Synchro 8 Report
DJS Page 1

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

Lane Configurations
Volume (vph) 55 33 33 32 42 29 6 622 32 25 872 58
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 0.95
Ped Bike Factor 0.97 0.97 0.99 0.99
Frt 0.963 0.962 0.993 0.991
Flt Protected 0.978 0.985 0.999
Satd. Flow (prot) 0 1448 0 0 1455 0 0 2934 0 0 2929 0
Flt Permitted 0.813 0.888 0.946 0.921
Satd. Flow (perm) 0 1192 0 0 1299 0 0 2776 0 0 2699 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 24 25 12 15
Link Speed (mph) 25 25 25 25
Link Distance (ft) 338 394 361 635
Travel Time (s) 9.2 10.7 9.8 17.3
Confl. Peds. (#/hr) 27 59 38 63 21 74 36 48
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Adj. Flow (vph) 66 40 40 39 51 35 7 749 39 30 1051 70
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 146 0 0 125 0 0 795 0 0 1151 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 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 2
Detector Template Left Thru Left Thru Left Thru Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 6
Detector 1 Type Cl+Ex 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 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 4 2 2
Permitted Phases 4 4 2 2
Detector Phase 4 4 4 4 2 2 2 2
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 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 27.0 27.0 27.0 27.0 23.0 23.0 23.0 23.0
Total Split (s) 27.0 27.0 27.0 27.0 53.0 53.0 53.0 53.0
Total Split (%) 33.8% 33.8% 33.8% 33.8% 66.3% 66.3% 66.3% 66.3%
Maximum Green (s) 23.0 23.0 23.0 23.0 49.0 49.0 49.0 49.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 0.2 0.2 0.2 0.2
Recall Mode None None None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 16.0 16.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 20 20 20 20 20 20 20 20
Act Effct Green (s) 15.3 15.3 56.7 56.7
Actuated g/C Ratio 0.19 0.19 0.71 0.71
v/c Ratio 0.59 0.46 0.40 0.60
Control Delay 32.6 26.4 1.9 8.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 32.6 26.4 1.9 9.0
LOS C C A A
Approach Delay 32.6 26.4 1.9 9.0
Approach LOS C C A A

Intersection Summary

Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 79 (99%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 9.0 Intersection LOS: A
Intersection Capacity Utilization 77.7% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases: 10: Higgins Ave & 4th St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 0 0 0 323 184 34 57 609 0 0 327 14
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.99 1.00 1.00
Frt 0.991 0.994
Flt Protected 0.971 0.996
Satd. Flow (prot) 0 0 0 0 2863 0 0 2968 0 0 2959 0
Flt Permitted 0.971 0.871
Satd. Flow (perm) 0 0 0 0 2840 0 0 2595 0 0 2959 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 10 8
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1500 386 343 361
Travel Time (s) 40.9 10.5 9.4 9.8
Confl. Peds. (#/hr) 13 15 6 17 4 17
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Adj. Flow (vph) 0 0 0 419 239 44 74 791 0 0 425 18
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 702 0 0 865 0 0 443 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 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 2
Detector Template Left Thru Left Thru Thru
Leading Detector (ft) 20 100 20 100 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 6
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm NA NA
Protected Phases 4 2 2
Permitted Phases 4 2
Detector Phase 4 4 2 2 2
Switch Phase



Lanes, Volumes, Timings Existing AM Peak Hour

11: Higgins Ave & 5th St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 27.0 27.0 24.0 24.0 24.0
Total Split (s) 33.0 33.0 47.0 47.0 47.0
Total Split (%) 41.3% 41.3% 58.8% 58.8% 58.8%
Maximum Green (s) 29.0 29.0 43.0 43.0 43.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 0.2 0.2 0.2
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 5 5 5 5 5
Act Effct Green (s) 25.4 46.6 46.6
Actuated g/C Ratio 0.32 0.58 0.58
v/c Ratio 0.88dl 0.57 0.26
Control Delay 30.3 4.2 7.1
Queue Delay 0.0 0.2 0.0
Total Delay 30.3 4.4 7.1
LOS C A A
Approach Delay 30.3 4.4 7.1
Approach LOS C A A

Intersection Summary

Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 14 (18%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 14.0 Intersection LOS: B
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
dl Defacto Left Lane. Recode with 1 though lane as a left lane.

Splits and Phases: 11: Higgins Ave & 5th St



Lanes, Volumes, Timings Existing PM Peak Hour

11: Higgins Ave & 5th St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing PM Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 0 0 0 344 382 62 10 642 0 0 832 78
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 0.95 0.95 0.95 1.00 1.00 0.95 0.95
Ped Bike Factor 0.97 1.00 1.00
Frt 0.988 0.987
Flt Protected 0.979 0.999
Satd. Flow (prot) 0 0 0 0 2871 0 0 2977 0 0 2928 0
Flt Permitted 0.979 0.935
Satd. Flow (perm) 0 0 0 0 2805 0 0 2787 0 0 2928 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 14 17
Link Speed (mph) 25 25 25 25
Link Distance (ft) 1500 386 343 361
Travel Time (s) 40.9 10.5 9.4 9.8
Confl. Peds. (#/hr) 51 38 17 69 18 37
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Adj. Flow (vph) 0 0 0 425 472 77 12 793 0 0 1027 96
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 974 0 0 805 0 0 1123 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 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 2
Detector Template Left Thru Left Thru Thru
Leading Detector (ft) 20 100 20 100 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 6
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA Perm NA NA
Protected Phases 4 2 2
Permitted Phases 4 2
Detector Phase 4 4 2 2 2
Switch Phase



Lanes, Volumes, Timings Existing PM Peak Hour

11: Higgins Ave & 5th St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing PM Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 27.0 27.0 24.0 24.0 24.0
Total Split (s) 38.0 38.0 42.0 42.0 42.0
Total Split (%) 47.5% 47.5% 52.5% 52.5% 52.5%
Maximum Green (s) 34.0 34.0 38.0 38.0 38.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 0.2 0.2 0.2
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 16.0 16.0 13.0 13.0 13.0
Pedestrian Calls (#/hr) 20 20 20 20 20
Act Effct Green (s) 32.3 39.7 39.7
Actuated g/C Ratio 0.40 0.50 0.50
v/c Ratio 0.85 0.58 0.77
Control Delay 29.8 8.5 14.6
Queue Delay 0.0 0.3 0.3
Total Delay 29.8 8.8 15.0
LOS C A B
Approach Delay 29.8 8.8 15.0
Approach LOS C A B

Intersection Summary

Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 4 (5%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 18.3 Intersection LOS: B
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases: 11: Higgins Ave & 5th St



Lanes, Volumes, Timings Existing AM Peak Hour

12: Higgins Ave & 6th Ave 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 30 405 50 0 0 0 0 619 267 5 642 0
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 0.95 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Ped Bike Factor 1.00 0.97 1.00
Frt 0.984 0.955
Flt Protected 0.997
Satd. Flow (prot) 0 2916 0 0 0 0 0 2770 0 0 2980 0
Flt Permitted 0.997 0.946
Satd. Flow (perm) 0 2914 0 0 0 0 0 2770 0 0 2819 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 16 84
Link Speed (mph) 25 25 30 25
Link Distance (ft) 1502 1027 348 343
Travel Time (s) 41.0 28.0 7.9 9.4
Confl. Peds. (#/hr) 9 15 69 54 9
Peak Hour Factor 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74
Adj. Flow (vph) 41 547 68 0 0 0 0 836 361 7 868 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 656 0 0 0 0 0 1197 0 0 875 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 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA Perm NA
Protected Phases 4 2 2
Permitted Phases 4 2
Detector Phase 4 4 2 2 2
Switch Phase



Lanes, Volumes, Timings Existing AM Peak Hour

12: Higgins Ave & 6th Ave 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 28.0 28.0 25.0 25.0 25.0
Total Split (s) 28.0 28.0 52.0 52.0 52.0
Total Split (%) 35.0% 35.0% 65.0% 65.0% 65.0%
Maximum Green (s) 24.0 24.0 48.0 48.0 48.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 0.2 0.2 0.2
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 17.0 17.0 14.0 14.0 14.0
Pedestrian Calls (#/hr) 5 5 20 20 20
Act Effct Green (s) 22.1 49.9 49.9
Actuated g/C Ratio 0.28 0.62 0.62
v/c Ratio 0.80 0.68 0.50
Control Delay 34.4 11.6 7.1
Queue Delay 0.5 0.5 0.4
Total Delay 34.8 12.0 7.4
LOS C B A
Approach Delay 34.8 12.0 7.4
Approach LOS C B A

Intersection Summary

Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 16.1 Intersection LOS: B
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases: 12: Higgins Ave & 6th Ave



Lanes, Volumes, Timings Existing PM Peak Hour

12: Higgins Ave & 6th Ave 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing PM Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 44 276 68 0 0 0 0 594 386 12 1164 0
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 0.95 0.95 0.95 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Ped Bike Factor 0.99 0.97 1.00
Frt 0.974 0.941
Flt Protected 0.994 0.999
Satd. Flow (prot) 0 2861 0 0 0 0 0 2734 0 0 2977 0
Flt Permitted 0.994 0.940
Satd. Flow (perm) 0 2856 0 0 0 0 0 2734 0 0 2801 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 32 191
Link Speed (mph) 25 25 30 25
Link Distance (ft) 1502 1027 348 343
Travel Time (s) 41.0 28.0 7.9 9.4
Confl. Peds. (#/hr) 15 37 13 46 22 28
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Adj. Flow (vph) 52 325 80 0 0 0 0 699 454 14 1369 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 457 0 0 0 0 0 1153 0 0 1383 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 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA Perm NA
Protected Phases 4 2 2
Permitted Phases 4 2
Detector Phase 4 4 2 2 2
Switch Phase



Lanes, Volumes, Timings Existing PM Peak Hour

12: Higgins Ave & 6th Ave 4/30/2013
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 28.0 28.0 25.0 25.0 25.0
Total Split (s) 28.0 28.0 52.0 52.0 52.0
Total Split (%) 35.0% 35.0% 65.0% 65.0% 65.0%
Maximum Green (s) 24.0 24.0 48.0 48.0 48.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 0.2 0.2 0.2
Recall Mode None None C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 17.0 17.0 14.0 14.0 14.0
Pedestrian Calls (#/hr) 10 10 10 10 10
Act Effct Green (s) 17.9 54.1 54.1
Actuated g/C Ratio 0.22 0.68 0.68
v/c Ratio 0.69 0.60 0.73
Control Delay 31.5 7.3 6.7
Queue Delay 0.0 0.5 0.2
Total Delay 31.5 7.8 6.9
LOS C A A
Approach Delay 31.5 7.8 6.9
Approach LOS C A A

Intersection Summary

Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases: 12: Higgins Ave & 6th Ave



Lanes, Volumes, Timings Existing AM Peak Hour

13: Pattee St & Broadway St 4/30/2013
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 37 313 44 9 294 18 21 20 23 19 26 23
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.98 0.99 0.97 0.97
Frt 0.983 0.992 0.951 0.954
Flt Protected 0.995 0.999 0.984 0.986
Satd. Flow (prot) 0 2587 0 0 2641 0 0 1294 0 0 1299 0
Flt Permitted 0.891 0.942 0.912 0.927
Satd. Flow (perm) 0 2311 0 0 2489 0 0 1188 0 0 1213 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 26 12 26 26
Link Speed (mph) 25 25 25 25
Link Distance (ft) 386 1549 261 294
Travel Time (s) 10.5 42.2 7.1 8.0
Confl. Peds. (#/hr) 19 50 17 46 33 44 27 52
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Parking (#/hr) 0 0 0 0
Adj. Flow (vph) 41 348 49 10 327 20 23 22 26 21 29 26
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 438 0 0 357 0 0 71 0 0 76 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) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 2 4 4
Permitted Phases 2 2 4 4
Minimum Split (s) 26.0 26.0 26.0 26.0 32.0 32.0 32.0 32.0
Total Split (s) 58.0 58.0 58.0 58.0 32.0 32.0 32.0 32.0
Total Split (%) 64.4% 64.4% 64.4% 64.4% 35.6% 35.6% 35.6% 35.6%
Maximum Green (s) 53.0 53.0 53.0 53.0 27.0 27.0 27.0 27.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 14.0 14.0 20.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 20 20 20 20 20 20 20 20
Act Effct Green (s) 53.0 53.0 27.0 27.0
Actuated g/C Ratio 0.59 0.59 0.30 0.30
v/c Ratio 0.32 0.24 0.19 0.20
Control Delay 7.3 9.1 17.7 18.1



Lanes, Volumes, Timings Existing AM Peak Hour

13: Pattee St & Broadway St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Delay 0.0 0.0 0.0 0.0
Total Delay 7.3 9.1 17.7 18.1
LOS A A B B
Approach Delay 7.3 9.1 17.7 18.1
Approach LOS A A B B

Intersection Summary

Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 75 (83%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.32
Intersection Signal Delay: 9.7 Intersection LOS: A
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases: 13: Pattee St & Broadway St



Lanes, Volumes, Timings Existing PM Peak Hour

13: Pattee St & Broadway St 4/30/2013
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 36 485 40 22 429 36 56 46 51 31 29 22
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 0.95 0.95 0.95 0.95 0.95 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor 0.99 0.99 0.98 0.98
Frt 0.989 0.989 0.955 0.964
Flt Protected 0.997 0.998 0.982 0.981
Satd. Flow (prot) 0 2626 0 0 2620 0 0 1299 0 0 1314 0
Flt Permitted 0.891 0.914 0.863 0.858
Satd. Flow (perm) 0 2343 0 0 2398 0 0 1135 0 0 1141 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 16 28 21
Link Speed (mph) 25 25 25 25
Link Distance (ft) 386 1549 261 294
Travel Time (s) 10.5 42.2 7.1 8.0
Confl. Peds. (#/hr) 30 37 18 57 19 45 27 49
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Parking (#/hr) 0 0 0 0
Adj. Flow (vph) 40 533 44 24 471 40 62 51 56 34 32 24
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 617 0 0 535 0 0 169 0 0 90 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) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42 1.42
Turning Speed (mph) 15 9 15 9 15 9 15 9
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 2 2 4 4
Permitted Phases 2 2 4 4
Minimum Split (s) 26.0 26.0 26.0 26.0 32.0 32.0 32.0 32.0
Total Split (s) 58.0 58.0 58.0 58.0 32.0 32.0 32.0 32.0
Total Split (%) 64.4% 64.4% 64.4% 64.4% 35.6% 35.6% 35.6% 35.6%
Maximum Green (s) 53.0 53.0 53.0 53.0 27.0 27.0 27.0 27.0
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 14.0 14.0 14.0 14.0 20.0 20.0 20.0 20.0
Pedestrian Calls (#/hr) 20 20 20 20 20 20 20 20
Act Effct Green (s) 53.0 53.0 27.0 27.0
Actuated g/C Ratio 0.59 0.59 0.30 0.30
v/c Ratio 0.45 0.38 0.47 0.25
Control Delay 8.2 10.4 26.3 20.8
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Queue Delay 0.0 0.0 0.0 0.0
Total Delay 8.2 10.4 26.3 20.8
LOS A B C C
Approach Delay 8.2 10.4 26.3 20.8
Approach LOS A B C C

Intersection Summary

Area Type: CBD
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 75 (83%), Referenced to phase 2:EBWB, Start of Green
Natural Cycle: 60
Control Type: Pretimed
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 12.0 Intersection LOS: B
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases: 13: Pattee St & Broadway St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 17 168 91 933 224 38 43 52 287 39 247 19
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 125 0 100 0 200 0 0 100
Storage Lanes 1 0 1 0 1 1 0 1
Taper Length (ft) 100 75 100 25
Lane Util. Factor 1.00 0.95 0.95 0.91 0.91 0.95 1.00 1.00 1.00 0.95 0.95 0.95
Ped Bike Factor 0.99 0.99 1.00 1.00 1.00 1.00
Frt 0.947 0.992 0.850 0.991
Flt Protected 0.950 0.950 0.969 0.950 0.994
Satd. Flow (prot) 1490 2800 0 1356 2735 0 1490 1569 1333 0 2929 0
Flt Permitted 0.950 0.950 0.969 0.371 0.900
Satd. Flow (perm) 1474 2800 0 1354 2732 0 580 1569 1333 0 2651 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 74 5 308 5
Link Speed (mph) 30 30 30 25
Link Distance (ft) 1549 1136 397 399
Travel Time (s) 35.2 25.8 9.0 10.9
Confl. Peds. (#/hr) 13 8 2 16 6 5 3 19
Peak Hour Factor 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81 0.81
Adj. Flow (vph) 21 207 112 1152 277 47 53 64 354 48 305 23
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 21 319 0 576 900 0 53 64 354 0 376 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) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes
Headway Factor 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 1 2
Detector Template Left Thru Left Thru Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Split NA Split NA Perm NA pt+ov Perm NA
Protected Phases 4 4 8 8 2 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 2 6
Detector Phase 4 4 8 8 2 2 8 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 32.5 32.5 25.5 25.5 33.5 33.5 33.5 33.5
Total Split (s) 33.0 33.0 53.0 53.0 34.0 34.0 34.0 34.0
Total Split (%) 27.5% 27.5% 44.2% 44.2% 28.3% 28.3% 28.3% 28.3%
Maximum Green (s) 27.5 27.5 47.5 47.5 28.5 28.5 28.5 28.5
Yellow Time (s) 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 20.0 20.0 13.0 13.0 21.0 21.0 21.0 21.0
Pedestrian Calls (#/hr) 5 5 5 5 5 5 5 5
Act Effct Green (s) 17.5 17.5 63.9 63.9 22.1 22.1 91.5 22.1
Actuated g/C Ratio 0.15 0.15 0.53 0.53 0.18 0.18 0.76 0.18
v/c Ratio 0.10 0.68 0.80 0.62 0.50 0.22 0.33 0.77
Control Delay 42.2 43.7 33.1 24.4 59.2 41.9 1.8 56.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.2 43.7 33.1 24.4 59.2 41.9 1.8 56.2
LOS D D C C E D A E
Approach Delay 43.6 27.8 13.7 56.2
Approach LOS D C B E

Intersection Summary

Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 90 (75%), Referenced to phase 8:WBTL, Start of Green
Natural Cycle: 125
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 31.3 Intersection LOS: C
Intersection Capacity Utilization 85.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases: 14: Madison St & Broadway St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 48 479 73 630 271 55 136 223 625 109 216 14
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Storage Length (ft) 125 0 100 0 200 0 0 100
Storage Lanes 1 0 1 0 1 1 0 1
Taper Length (ft) 100 75 100 25
Lane Util. Factor 1.00 0.95 0.95 0.91 0.91 0.95 1.00 1.00 1.00 0.95 0.95 0.95
Ped Bike Factor 1.00 0.99 0.99 0.99 1.00 0.99
Frt 0.980 0.987 0.850 0.994
Flt Protected 0.950 0.950 0.976 0.950 0.984
Satd. Flow (prot) 1490 2906 0 1356 2729 0 1490 1569 1333 0 2912 0
Flt Permitted 0.950 0.950 0.976 0.451 0.675
Satd. Flow (perm) 1485 2906 0 1344 2717 0 704 1569 1333 0 1987 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 15 9 54 4
Link Speed (mph) 30 30 30 25
Link Distance (ft) 1549 1136 397 399
Travel Time (s) 35.2 25.8 9.0 10.9
Confl. Peds. (#/hr) 3 23 16 26 7 39 23 10
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 52 515 78 677 291 59 146 240 672 117 232 15
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 52 593 0 338 689 0 146 240 672 0 364 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) 12 12 12 12
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane Yes
Headway Factor 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 2 1 2 1 1 2
Detector Template Left Thru Left Thru Left Thru Right Left Thru
Leading Detector (ft) 20 100 20 100 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 6 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94 94
Detector 2 Size(ft) 6 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Split NA Split NA Perm NA pt+ov Perm NA
Protected Phases 4 4 8 8 2 8 2 6
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Permitted Phases 2 6
Detector Phase 4 4 8 8 2 2 8 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 32.5 32.5 25.5 25.5 33.5 33.5 33.5 33.5
Total Split (s) 33.0 33.0 40.0 40.0 37.0 37.0 37.0 37.0
Total Split (%) 30.0% 30.0% 36.4% 36.4% 33.6% 33.6% 33.6% 33.6%
Maximum Green (s) 27.5 27.5 34.5 34.5 31.5 31.5 31.5 31.5
Yellow Time (s) 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2
All-Red Time (s) 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.5 5.5 5.5 5.5 5.5 5.5 5.5
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.5 3.5 3.5 3.5 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max None None None None
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 20.0 20.0 13.0 13.0 21.0 21.0 21.0 21.0
Pedestrian Calls (#/hr) 10 10 10 10 10 10 10 10
Act Effct Green (s) 25.9 25.9 40.0 40.0 27.6 27.6 73.1 27.6
Actuated g/C Ratio 0.24 0.24 0.36 0.36 0.25 0.25 0.66 0.25
v/c Ratio 0.15 0.85 0.69 0.69 0.83 0.61 0.74 0.73
Control Delay 33.7 51.9 39.8 35.3 73.5 42.7 18.0 45.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.7 51.9 39.8 35.3 73.5 42.7 18.0 45.7
LOS C D D D E D B D
Approach Delay 50.4 36.8 31.2 45.7
Approach LOS D D C D

Intersection Summary

Area Type: Other
Cycle Length: 110
Actuated Cycle Length: 110
Offset: 108 (98%), Referenced to phase 8:WBTL, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 38.8 Intersection LOS: D
Intersection Capacity Utilization 98.6% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases: 14: Madison St & Broadway St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBR SWL SWR

Lane Configurations
Volume (vph) 0 0 0 19 43 0 8 357 646 524
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.985 0.950 0.950
Satd. Flow (prot) 0 0 0 0 2936 0 1490 1333 1490 1333
Flt Permitted 0.985 0.365 0.950
Satd. Flow (perm) 0 0 0 0 2936 0 573 1333 1490 1333
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 570
Link Speed (mph) 30 30 30 30
Link Distance (ft) 435 603 367 507
Travel Time (s) 9.9 13.7 8.3 11.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 21 47 0 9 388 702 570
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 68 0 9 388 702 570
Enter Blocked Intersection No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Right 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
Headway Factor 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 1 1
Detector Template Left Thru Left Right Left Right
Leading Detector (ft) 20 100 20 20 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 20 20
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
Detector 2 Position(ft) 94
Detector 2 Size(ft) 6
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Perm NA NA custom NA Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Detector Phase 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 24.0 24.0 24.0 24.0 24.0 24.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBR SWL SWR

Total Split (s) 40.0 40.0 40.0 40.0 40.0 40.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 35.0 35.0 35.0 35.0 35.0 35.0
Yellow Time (s) 3.2 3.2 3.2 3.2 3.2 3.2
All-Red Time (s) 1.8 1.8 1.8 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 7.4 65.8 65.8 65.8 65.8
Actuated g/C Ratio 0.09 0.82 0.82 0.82 0.82
v/c Ratio 0.25 0.02 0.35 0.57 0.48
Control Delay 35.6 2.4 3.6 5.8 1.7
Queue Delay 0.0 0.0 0.5 0.0 0.0
Total Delay 35.6 2.4 4.2 5.8 1.7
LOS D A A A A
Approach Delay 35.6 4.1 3.9
Approach LOS D A A

Intersection Summary

Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 65 (81%), Referenced to phase 2:NBL and 6:SWL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.57
Intersection Signal Delay: 5.2 Intersection LOS: A
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases: 15: Arthur Ave & 5th St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBR SWL SWR

Lane Configurations
Volume (vph) 0 0 0 60 199 0 16 701 510 484
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.989 0.950 0.950
Satd. Flow (prot) 0 0 0 0 2948 0 1490 1333 1490 1333
Flt Permitted 0.989 0.414 0.950
Satd. Flow (perm) 0 0 0 0 2948 0 649 1333 1490 1333
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 526
Link Speed (mph) 30 30 30 30
Link Distance (ft) 435 603 367 507
Travel Time (s) 9.9 13.7 8.3 11.5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 65 216 0 17 762 554 526
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 0 281 0 17 762 554 526
Enter Blocked Intersection No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Left Right 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
Headway Factor 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 1 1 1 1
Detector Template Left Thru Left Right Left Right
Leading Detector (ft) 20 100 20 20 20 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 20 20
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
Detector 2 Position(ft) 94
Detector 2 Size(ft) 6
Detector 2 Type Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0
Turn Type Perm NA NA custom NA Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Detector Phase 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 24.0 24.0 24.0 24.0 24.0 24.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBR SWL SWR

Total Split (s) 40.0 40.0 40.0 40.0 40.0 40.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Maximum Green (s) 35.0 35.0 35.0 35.0 35.0 35.0
Yellow Time (s) 3.2 3.2 3.2 3.2 3.2 3.2
All-Red Time (s) 1.8 1.8 1.8 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max C-Max C-Max C-Max
Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 13.1 56.9 56.9 56.9 56.9
Actuated g/C Ratio 0.16 0.71 0.71 0.71 0.71
v/c Ratio 0.58 0.04 0.80 0.52 0.48
Control Delay 35.6 4.5 17.6 8.1 2.1
Queue Delay 0.0 0.0 9.3 0.0 0.0
Total Delay 35.6 4.5 26.9 8.1 2.1
LOS D A C A A
Approach Delay 35.6 26.4 5.1
Approach LOS D C A

Intersection Summary

Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 80
Offset: 65 (81%), Referenced to phase 2:NBL and 6:SWL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 16.9 Intersection LOS: B
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases: 15: Madison St & 5th St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations
Volume (vph) 252 247 70 0 0 0 0 112 93 342 333 0
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
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 0.967 0.939
Flt Protected 0.950 0.950
Satd. Flow (prot) 1490 1517 0 0 0 0 0 1473 0 1490 1569 0
Flt Permitted 0.950 0.504
Satd. Flow (perm) 1490 1517 0 0 0 0 0 1473 0 791 1569 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 17 50
Link Speed (mph) 30 30 30 30
Link Distance (ft) 432 609 266 367
Travel Time (s) 9.8 13.8 6.0 8.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 274 268 76 0 0 0 0 122 101 372 362 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 274 344 0 0 0 0 0 223 0 372 362 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) 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 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA pm+pt NA
Protected Phases 4 2 1 6
Permitted Phases 4 6
Detector Phase 4 4 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 24.0 24.0 24.0 11.0 24.0
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Split (s) 35.0 35.0 35.0 20.0 35.0
Total Split (%) 38.9% 38.9% 38.9% 22.2% 38.9%
Maximum Green (s) 30.0 30.0 30.0 15.0 30.0
Yellow Time (s) 3.2 3.2 3.2 3.2 3.2
All-Red Time (s) 1.8 1.8 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 24.6 24.6 36.1 55.4 55.4
Actuated g/C Ratio 0.27 0.27 0.40 0.62 0.62
v/c Ratio 0.67 0.81 0.36 0.62 0.38
Control Delay 36.9 43.2 18.5 15.6 11.2
Queue Delay 0.0 0.0 0.0 1.7 1.0
Total Delay 36.9 43.2 18.5 17.3 12.2
LOS D D B B B
Approach Delay 40.4 18.5 14.8
Approach LOS D B B

Intersection Summary

Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 25.3 Intersection LOS: C
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases: 16: Arthur Ave & 6th Ave



Lanes, Volumes, Timings Existing PM Peak Hour

16: Arthur Ave/Madison St & 6th Ave 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
DJS Page 1

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

Lane Configurations
Volume (vph) 371 294 59 0 0 0 0 340 65 145 425 0
Ideal Flow (vphpl) 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600 1600
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 0.975 0.978
Flt Protected 0.950 0.950
Satd. Flow (prot) 1490 1529 0 0 0 0 0 1534 0 1490 1569 0
Flt Permitted 0.950 0.299
Satd. Flow (perm) 1490 1529 0 0 0 0 0 1534 0 469 1569 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 12 12
Link Speed (mph) 30 30 30 30
Link Distance (ft) 432 609 266 367
Travel Time (s) 9.8 13.8 6.0 8.3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 403 320 64 0 0 0 0 370 71 158 462 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 403 384 0 0 0 0 0 441 0 158 462 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) 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 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24 1.24
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 2 2 1 2
Detector Template Left Thru Thru Left Thru
Leading Detector (ft) 20 100 100 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 6 20 6
Detector 1 Type 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
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94 94
Detector 2 Size(ft) 6 6 6
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0
Turn Type Perm NA NA pm+pt NA
Protected Phases 4 2 1 6
Permitted Phases 4 6
Detector Phase 4 4 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 24.0 24.0 24.0 11.0 24.0



Lanes, Volumes, Timings Existing PM Peak Hour

16: Arthur Ave/Madison St & 6th Ave 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
DJS Page 2

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

Total Split (s) 35.0 35.0 35.0 20.0 35.0
Total Split (%) 38.9% 38.9% 38.9% 22.2% 38.9%
Maximum Green (s) 30.0 30.0 30.0 15.0 30.0
Yellow Time (s) 3.2 3.2 3.2 3.2 3.2
All-Red Time (s) 1.8 1.8 1.8 1.8 1.8
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lead
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Recall Mode None None C-Max None C-Max
Walk Time (s) 7.0 7.0 7.0 7.0
Flash Dont Walk (s) 12.0 12.0 12.0 12.0
Pedestrian Calls (#/hr) 0 0 0 0
Act Effct Green (s) 27.8 27.8 37.0 52.2 52.2
Actuated g/C Ratio 0.31 0.31 0.41 0.58 0.58
v/c Ratio 0.88 0.80 0.69 0.41 0.51
Control Delay 50.7 41.1 30.2 12.9 14.4
Queue Delay 0.0 0.0 0.0 0.0 1.9
Total Delay 50.7 41.1 30.2 12.9 16.2
LOS D D C B B
Approach Delay 46.0 30.2 15.4
Approach LOS D C B

Intersection Summary

Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 32.0 Intersection LOS: C
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases: 16: Arthur Ave/Madison St & 6th Ave



SimTraffic Performance Report Existing AM Peak Hour

Baseline 4/30/2013

Missoula, MT SimTraffic Report
David Stoner Page 1

17: Maurice Avenue & 5th Street Performance by movement

Movement WBT WBR NBL2 NBL All

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.2 0.0 0.0 0.1
Total Delay (hr) 0.0 0.0 0.0 0.0 0.0
Total Del/Veh (s) 5.0 3.0 3.9 5.2 4.3
Stop Delay (hr) 0.0 0.0 0.0 0.0 0.0
Stop Del/Veh (s) 2.4 2.7 2.8 3.2 2.9



SimTraffic Performance Report Existing PM Peak Hour

Baseline 4/30/2013

Missoula, MT SimTraffic Report
David Stoner Page 1

17: Maurice Avenue & 5th Street Performance by movement

Movement WBL WBT WBR NBL2 NBL All

Denied Delay (hr) 0.0 0.0 0.0 0.0 0.0 0.0
Denied Del/Veh (s) 0.1 0.2 0.3 0.0 0.0 0.1
Total Delay (hr) 0.0 0.1 0.0 0.0 0.1 0.2
Total Del/Veh (s) 5.1 6.5 4.3 6.2 7.1 6.0
Stop Delay (hr) 0.0 0.0 0.0 0.0 0.1 0.1
Stop Del/Veh (s) 3.2 3.3 3.7 3.3 4.4 3.8



HCM 2010 TWSC Existing AM Peak Hour

18: 6th Ave & Madison St 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
DJS Page 1

Intersection

Intersection Delay, s/veh 1.3

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

Vol, veh/h 24 610 31 0 0 0 0 38 30 0 5 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized None None None None None None None None None None None None
Storage Length 0 0 0 0 0 0 0 0
Median Width 0 0 0 0
Grade, % 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 26 663 34 0 0 0 0 41 33 0 5 0
Number of Lanes 0 1 0 0 0 0 0 1 0 0 1 0

Major/Minor Major 1 Minor 1 Minor 2

Conflicting Flow All 0 0 0 735 732 680 769 749 0
Stage 1 - - - 732 732 - 0 0 -
Stage 2 - - - 3 0 - 769 749 -

Follow-up Headway - - - 3.518 4.018 3.318 3.518 4.018 Error
Pot Capacity-1 Maneuver - - - 387 348 451 369 341 -

Stage 1 - - - 476 427 - - - -
Stage 2 - - - - - - 457 419 -

Time blocked-Platoon, % 0 - - 0 0 0 0 0 0
Mov Capacity-1 Maneuver - - - 387 # 0 451 369 # 0 -
Mov Capacity-2 Maneuver - - - 387 # 0 - 369 # 0 -

Stage 1 - - - 476 # 0 - - # 0 -
Stage 2 - - - - # 0 - 457 # 0 -

Approach EB NB SB

HCM Control Delay, s 0 14.5 -
HCM LOS - B -

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR SBLn1

Cap, veh/h 451 - - - -
HCM Control Delay, s 14.5 - - - -
HCM Lane V/C Ratio 0.16 - - - -
HCM Lane LOS B - - - -
HCM 95th-tile Q, veh 0.6 - - - -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



HCM 2010 TWSC Existing PM Peak Hour

18: Maurice Ave/Madison St & 6th Ave 4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
DJS Page 1

Intersection

Intersection Delay, s/veh 2.5

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

Vol, veh/h 196 303 7 0 0 0 0 111 32 0 10 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized None None None None None None None None None None None None
Storage Length 0 0 0 0 0 0 0 0
Median Width 0 0 0 0
Grade, % 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 213 329 8 0 0 0 0 121 35 0 11 0
Number of Lanes 0 1 0 0 0 0 0 1 0 0 1 0

Major/Minor Major 1 Minor 1 Minor 2

Conflicting Flow All 0 0 0 764 759 333 837 763 0
Stage 1 - - - 759 759 - 0 0 -
Stage 2 - - - 5 0 - 837 763 -

Follow-up Headway - - - 3.518 4.018 3.318 3.518 4.018 Error
Pot Capacity-1 Maneuver - - - 372 336 709 337 334 -

Stage 1 - - - 462 415 - - - -
Stage 2 - - - - - - 425 413 -

Time blocked-Platoon, % 0 - - 0 0 0 0 0 0
Mov Capacity-1 Maneuver - - - 372 # 0 709 337 # 0 -
Mov Capacity-2 Maneuver - - - 372 # 0 - 337 # 0 -

Stage 1 - - - 462 # 0 - - # 0 -
Stage 2 - - - - # 0 - 425 # 0 -

Approach EB NB SB

HCM Control Delay, s 0 11.5 -
HCM LOS - B -

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR SBLn1

Cap, veh/h 709 - - - -
HCM Control Delay, s 11.5 - - - -
HCM Lane V/C Ratio 0.22 - - - -
HCM Lane LOS B - - - -
HCM 95th-tile Q, veh 0.8 - - - -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



Arterial Level of Service Existing AM Peak Hour
4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
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Arterial Level of Service: NB Higgins Ave

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

Brooks St IV 30 118.2 8.4 126.6 0.99 28.0 A
6th Ave IV 30 15.0 11.6 26.6 0.07 8.9 E
5th St IV 25 17.2 4.2 21.4 0.06 10.9 D
4th St IV 25 18.1 0.9 19.0 0.07 13.0 D
Front St IV 25 47.0 14.2 61.2 0.31 18.1 C
Main St IV 25 16.7 5.7 22.4 0.08 12.2 D
Broadway St IV 25 19.5 10.8 30.3 0.07 8.7 E
Pine St IV 25 19.6 5.5 25.1 0.07 10.6 D
Spruce St IV 25 19.0 7.5 26.5 0.07 9.7 D

Total IV 290.3 68.8 359.1 1.79 17.9 C

Arterial Level of Service: SB Higgins Ave

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

Spruce St IV 25 16.4 17.8 34.2 0.06 6.5 F
Pine St IV 25 19.0 4.8 23.8 0.07 10.8 D
Broadway St IV 25 19.6 15.2 34.8 0.07 7.6 E
Main St IV 25 19.5 8.6 28.1 0.07 9.4 D
Front St IV 25 16.7 6.4 23.1 0.08 11.8 D
4th St IV 25 47.0 4.7 51.7 0.31 21.4 B
5th St IV 25 18.1 7.1 25.2 0.07 9.8 D
6th Ave IV 25 17.2 7.1 24.3 0.06 9.6 D
Brooks St IV 30 15.0 3.7 18.7 0.07 12.7 D

Total IV 188.5 75.4 263.9 0.86 11.8 D



Arterial Level of Service Existing PM Peak Hour
4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing PM Synchro 8 Report
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Arterial Level of Service: NB Higgins Ave

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

Brooks St IV 30 118.2 9.0 127.2 0.99 27.9 A
6th Ave IV 30 15.0 7.3 22.3 0.07 10.6 D
5th St IV 25 17.2 8.5 25.7 0.06 9.1 D
4th St IV 25 18.1 1.9 20.0 0.07 12.3 D
Front St IV 25 47.0 16.4 63.4 0.31 17.4 C
Main St IV 25 16.7 8.5 25.2 0.08 10.8 D
Broadway St IV 25 19.5 22.8 42.3 0.07 6.3 F
Pine St IV 25 19.6 5.7 25.3 0.07 10.5 D
Spruce St IV 25 19.0 25.2 44.2 0.07 5.8 F

Total IV 290.3 105.3 395.6 1.79 16.3 C

Arterial Level of Service: SB Higgins Ave

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

Spruce St IV 25 16.4 26.2 42.6 0.06 5.2 F
Pine St IV 25 19.0 8.6 27.6 0.07 9.3 D
Broadway St IV 25 19.6 25.6 45.2 0.07 5.9 F
Main St IV 25 19.5 10.3 29.8 0.07 8.9 E
Front St IV 25 16.7 14.8 31.5 0.08 8.7 E
4th St IV 25 47.0 8.9 55.9 0.31 19.8 B
5th St IV 25 18.1 14.6 32.7 0.07 7.5 E
6th Ave IV 25 17.2 6.7 23.9 0.06 9.8 D
Brooks St IV 30 15.0 12.2 27.2 0.07 8.7 E

Total IV 188.5 127.9 316.4 0.86 9.8 D



Arterial Level of Service Existing AM Peak Hour
4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
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Arterial Level of Service: NB Madison St

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

5th St IV 30 15.8 3.6 19.4 0.07 12.9 D
Broadway St IV 26 54.4 41.9 96.3 0.36 13.3 C

Total IV 70.2 45.5 115.7 0.43 13.2 C

Arterial Level of Service: SB Madison St

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

Broadway St IV 30 13.6 56.2 69.8 0.08 3.9 F
5th St IV 30 17.3 5.8 23.1 0.10 15.0 C
6th Ave IV 30 15.8 11.2 27.0 0.07 9.3 D

Total IV 46.7 73.2 119.9 0.24 7.2 E



Arterial Level of Service Existing PM Peak Hour
4/30/2013

Missoula Signal Timing - 2010 9/2/2010 Existing AM Synchro 8 Report
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Arterial Level of Service: NB Madison St

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

5th St IV 30 15.8 17.6 33.4 0.07 7.5 E
Broadway St IV 26 54.4 42.7 97.1 0.36 13.2 C

Total IV 70.2 60.3 130.5 0.43 11.7 D

Arterial Level of Service: SB Madison St

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

Broadway St IV 30 13.6 45.5 59.1 0.08 4.6 F
5th St IV 30 17.3 8.1 25.4 0.10 13.6 C
6th Ave IV 30 15.8 14.4 30.2 0.07 8.3 E

Total IV 46.7 68.0 114.7 0.24 7.6 E
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Route Map
Revised April,2013

Map Legend

Passes & Tickets  
One Way Fares - exact change only please

• Adult cash fare $1.00
• Youth cash fare (18 & under) $0.35
• Senior & adult with disability cash fare

(with proof of eligibility) $0.50
• Unlimited day pass $2.00

Passes & Tickets - available at all ticket outlets.
See reverse for locations.

• 11-ride ticket - senior & adult with
disability (with proof of eligibility) $4.00

• 11-ride ticket - general $10.00
• 31-day pass*- youth (18 & under) $8.00
• 31-day pass*- senior & adult with

disability (with proof of eligibility) $12.50
• 31-day pass*- general $25.00
* 31-day passes valid 31 calendar days from first day of use.

Passes and tickets are available 
at the following locations:

• Mountain Line Office - 1221 Shakespeare

• Mountain Line Transfer Center 

- 200 W.Pine  

• Albertsons - 39th & Russell  

• Albertsons Eastgate Cust.Service - 1003 E.Broadway  

• Albertsons Northgate Cust.Service - 2230 N.Reserve  

• Albertsons Trempers Cust.Service - 2205 Oxford  

• Good Food Store - 1610 S.3rd W.

• Missoula in Motion - 127 W.Spruce

• Missoula Parking Commission - 128 W.Main

• Missoula Manor - 909 W.Central

• Southgate Mall Guest Relations

• Walmart - 4000 S.U.S.Hwy.93

• Super Walmart - 3555 Mullan Rd.

• Rosauers - 2350 S.Reserve

For your convenience,passes and tickets are also available through the mail. Bus pass order forms are
available on all buses or by calling 721-3333. If you  do not have an order form,mail your request to:Mountain Line,1221
Shakespeare,Missoula,MT 59802.Be sure to include the following information with your request: name,mailing address,

telephone number, type and number of tickets you want and a check or money order for the appropriate 
amount plus a 50 cent processing fee.

NO CASH PLEASE! Please allow
approximately one week for delivery.

Mountain Line offers Reduced Fare 
Identification Cards for all eligible riders at no 

charge. Applications can be obtained on all buses or by 
calling 721-3333 or TDD 721-2848 (Telecommunications Device for the 
Deaf). Identification cards are not required to obtain a reduced fare. All 
forms of identification listed below will also be honored.

• Valid driver’s license or non-driver identification card issued by the Department of Motor Vehicles.
• Medicare cards     • Eligibility cards from other bus systems which verify disability or age     • Paratransit eligibility card

Points of
Interest

Schools

South Avenue

Bro
ok

s/H
wy 

93

Airport Terminal

Southgate
Mall

www.mountainline.com

Missoula

Downtown
Transfer Zone  

East 
Missoula

Plan your trip using Google Transit
www.google.com/transit

* Reduced Fare Identification:

Passengers age sixty 
and over may ride for a 

reduced fare with proof of eligibility*.
Up to three children age five and 

under may ride free when accompanied
by a fare paying passenger twelve years 

of age or older.

COMMUNITY
• A Carousel for Missoula,Caras Park

• Historical Museum at Fort Missoula
• Missoula Museum of the Arts,335 N.Pattee

• Missoula Children’s Theatre,
Adams & E.Broadway

• Missoula Public Library,310 E.Main

• YMCA,3000 N.Russell

SHOPPING
• Goodwill Industries,2300 Brooks
• Northgate Plaza,N.Reserve Street
• Shopko,2510 S.Reserve
• Southgate Mall,Brooks/Highway 93

• Target,2420 N.Reserve
• Wal-Mart,4000 S.Highway 93
• Super Wal-Mart,3555 Mullan Rd.

GROCERIES
• Albertsons

- 2205 Oxford - 
- 1003 E Broadway -  
- 2230 N Reserve -
- 39th & Russell -

• Costco,3220 Northern Pacific
• Good Food Store,1610 S.3rd W.
• Missoula Food Co-op,1500 Burns
• Orange Street Food Farm,701 S.Orange

• Pattee Creek Market,704 S.W.Higgins

• Rosauers,2350 S.Reserve
• Safeway
- 800 W.Broadway - 
- 3630 Brooks -

PARKS
• Bonner Park,Ronald & Beverly
• Caras Park, West of Higgins Bridge

• Fort Missoula Park,South Avenue

• Greenough Park,W. Greenough 
• Franklin Park,Kemp & 10th
• Lions Park,Bancroft & Kent
• McCormick Park/Currents,Cregg Lane
• Playfair Park/ Splash Montana,
3001 Bancroft  

PUBLIC SERVICES
• Missoula City County Health Dept,
301 W.Alder

• Missoula International Airport 
Highway 10 West

• Missoula Food Bank,219 S.3rd W.

• Poverello Center,535 Ryman

• Senior Citizens Center,705 S.Higgins

• Social Security Office,
3701 American Way

• Social Services/Palmer St.Offices

• YWCA,1130 West Broadway

A
RT

H
UR

M
A
U
R
IC
E

M
A
N
S
FI
E
LD

M
A
D
E
LI
N
E

Oval

Adams
Center

“M” Trail
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University  
of Montana

Lewis & Clark 
Transfer Center
• Mountain Line Route 12
• UM Park & Ride Shuttle Service
• Indoor waiting area
• 250 FREE park & ride spots
• MRTMA Offices
- Vanpool & carpool information
- Transportation Resource Center

Bonner
Hwy 200, Bonner

Chief Charlo
5600 Longview

Cold Springs
2625 Briggs

Franklin
1901 S. 10th W.

Hawthorne
2835 S. 3rd W.

1

2

3

4

5

Head Start
Worden & Phillips

Hellgate Elementary
2385 Flynn Lane

Jefferson
1700 South Ave. N.

Lewis & Clark
2901 Park

Lowell
1200 Sherwood

6

7

8

9

10

Walla Walla College
735 Michigan

Paxson
101 Evans

Missoula  
International School
1100 Harrison

Rattlesnake
120 Pineview

Russell
3216 Russell

11

12

13

14

15

ELEMENTARY

St. Joseph
503 Edith

Sussex
137 Garfield

Target Range
4095 South Ave.W.

16

17

18

19

20

21

C.S. Porter
2510 Reserve

Meadow Hill
4210 Reserve

Washington
645 W. Central

22

23

24

Big Sky
3100 South Ave.

Hellgate
900 S. Higgins

Loyola/Sacred Heart
320 Edith

Sentinel
901 South Ave.

Willard Alternative
901 S. 6th West

26

25

The University of Montana

Missoula College
Main Campus/909 South Ave.

Missoula College
West Campus/3639 South Ave.

Dickinson Lifelong Learning Center
310 N. Curtis

27

29

30

28

MIDDLE SCHOOLS HIGH SCHOOLS HIGHER EDUCATION

This stop served by:
• Route 2 Inbound
• Route 7 Inbound

This stop served by:
• Route 6 Inbound
• Route 7 Outbound
• Route 8 Inbound
• Route 1 Inbound

Downtown Transfer Zone
In lieu of transferring at the Transfer Center,

passengers may transfer at any bus stop within
the downtown transfer zone (light golden color

on inset map). This expanded transfer zone
allows passengers to run a quick errand and get

on their transfer bus within one hour.
Ask operator for a transfer.

Transfer boundries are Madison 
Street to the east,Orange Street 

to the west,Railroad Street to the 
north,and the Clark Fork River

to the south.

• 10 - 20 minute service
• 7:25 AM- 6:15 PM

Monday - Friday
• Operates Fall & 

Spring Semesters
• Serves Missoula College,

Lewis & Clark Transfer Center 
& UM Campus

• Shuttle service provided by 
ASUM Transportation

www.umt.edu/asum/ot

UM Park & 
Ride Shuttle

WiFi  provided by

Track your bus using
your computer,smart-

phone or other 
internet-ready device.
Information available 

on our website.

- Southgate Mall
- Johnson & Sussex
- 39th & Reserve
- South & Higgins
- 10th & Johnson
- Arthur & Eddy
- Target

Route 1

15 Minute
Service!



Bolt

Using this Schedule
• Routes on the map and the corresponding 

schedule  are the same color.

• Symbols show time points on the map.
A bus cannot pass a timepoint before the 
listed time.

• We suggest you arrive at your bus stop a few 
minutes before the time listed.

• Symbols show major transfer points:
- Southgate Mall
- Johnson & Sussex
- 39th & Reserve
- South & Higgins
- 10th & Johnson
- Arthur & Eddy
- Target

Route Map
Revised April 2013

6:45 AM 6:51 AM 6:57 AM 6:59 AM 7:02 AM

7:15 7:21 7:27 7:29 7:32
7:30 7:36 7:42 7:44 7:47
7:45 7:51 7:57 7:59 8:02
8:00 8:06 8:12 8:14 8:17
8:15 8:21 8:27 8:29 8:32
8:30 8:36 8:42 8:44 8:47
8:45 8:51 8:57 8:59 9:02
9:00 9:06 9:12 9:14 9:17
9:15 9:21 9:27 9:29 9:32
9:30 9:36 9:42 9:44 9:47
9:45 9:51 9:57 9:59 10:02
10:00 10:06 10:12 10:14 10:17
10:15 10:21 10:27 10:29 10:32
10:30 10:36 10:42 10:44 10:47
10:45 10:51 10:57 10:59 11:02
11:00 11:06 11:12 11:14 11:17
11:15 11:21 11:27 11:29 11:32
11:30 11:36 11:42 11:44 11:47
11:45 11:51 11:57 11:59 12:02 PM

12:00 PM 12:06 PM 12:12 PM 12:14 PM 12:17
12:15 12:21 12:27 12:29 12:32
12:30 12:36 12:42 12:44 12:47
12:45 12:51 12:57 12:59 1:02
1:00 1:06 1:12 1:14 1:17
1:15 1:21 1:27 1:29 1:32
1:30 1:36 1:42 1:44 1:47
1:45 1:51 1:57 1:59 2:02
2:00 2:06 2:12 2:14 2:17
2:15 2:21 2:27 2:29 2:32
2:30 2:36 2:42 2:44 2:47
2:45 2:51 2:57 2:59 3:02
3:00 3:06 3:12 3:14 3:17
3:15 3:21 3:27 3:29 3:32
3:30 3:36 3:42 3:44 3:47
3:45 3:51 3:57 3:59 4:02
4:00 4:06 4:12 4:14 4:17
4:15 4:21 4:27 4:29 4:32
4:30 4:36 4:42 4:44 4:47
4:45 4:51 4:57 4:59 5:02
5:00 5:06 5:12 5:14 5:17
5:15 5:21 5:27 5:29 5:32
5:30 5:36 5:42 5:44 5:47
5:45 5:51 5:57 5:59 6:02
6:30 6:36 6:42 6:44 6:47
7:15 7:21 7:27 7:29 7:32
8:00 8:06 8:12 8:14 8:17
*Serves Dornblaser Park and Ride

7:05 AM 7:09 AM 7:13 AM 7:19 AM 7:30 AM

7:35 7:39 7:43 7:49 8:00
7:50 7:54 7:58 8:04 8:15
8:05 8:09 8:13 8:19 8:30
8:20 8:24 8:28 8:34 8:45
8:35 8:39 8:43 8:49 9:00
8:50 8:54 8:58 9:04 9:15
9:05 9:09 9:13 9:19 9:30
9:20 9:24 9:28 9:34 9:45
9:35 9:38 9:43 9:49 10:00
9:50 9:54 9:58 10:04 10:15
10:05 10:09 10:13 10:19 10:30
10:20 10:24 10:28 10:34 10:45
10:35 10:39 10:43 10:49 11:00
10:50 10:54 10:58 11:04 11:15
11:05 11:09 11:13 11:19 11:30
11:20 11:24 11:28 11:34 11:45
11:35 11:39 11:43 11:49 12:00
11:50 11:54 11:58 12:04 12:15 
12:05 PM 12:09 PM 12:13 PM 12:19 PM 12:30 PM

12:20 12:24 12:28 12:34 12:45
12:35 12:39 12:43 12:49 1:00
12:50 12:54 12:58 1:04 1:15
1:05 1:09 1:13 1:19 1:30
1:20 1:24 1:28 1:34 1:45
1:35 1:39 1:43 1:49 2:00
1:50 1:54 1:58 2:04 2:15
2:05 2:09 2:13 2:19 2:30
2:20 2:24 2:28 2:34 2:45
2:35 2:39 2:43 2:49 3:00
2:50 2:54 2:58 3:04 3:15
3:05 3:09 3:13 3:19 3:30
3:20 3:24 3:28 3:34 3:45
3:35 3:39 3:43 3:49 4:00
3:50 3:54 3:58 4:04 4:15
4:05 4:09 4:13 4:19 4:30
4:20 4:24 4:28 4:34 4:45
4:35 4:39 4:43 4:49 5:00
4:50 4:54 4:58 5:04 5:15
5:05 5:09 5:13 5:19 5:30
5:20 5:24 5:28 5:34 5:45
5:35 5:39 5:43 5:49 6:00
5:50 5:54 5:58 6:04 6:15
6:05 6:09 6:13 6:19 6:30
6:50 6:54 6:58 7:04 7:15
7:35 7:39 7:43 7:49 8:00

*Serves Dornblaser Park and Ride

ROUTE 1 Monday - Friday 15 Minute Service!

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
Arthur &

University
South &

Higgins *
Missoula
College

Southgate
Mall

Southgate
Mall

Missoula
College

South &
Higgins *

Arthur &
Keith

Arrive
Transfer
Center

9:45 AM 9:51 AM 9:57 AM 9:59 AM 10:02 AM

10:30 10:36 10:42 10:44 10:47
11:15 11:21 11:27 11:29 11:32
12:00 PM 12:06 PM 12:12 PM 12:14 PM 12:17 PM

12:45 12:51 12:57 12:59 1:02
2:15 2:21 2:27 2:29 2:32
3:00 3:06 3:12 3:14 3:17
3:45 3:51 3:57 3:59 4:02
4:30 4:36 4:42 4:44 4:47
5:15 5:21 5:27 5:29 5:32
*Serves Dornblaser Park and Ride

10:05 AM 10:09 AM 10:13 AM 10:19 AM 10:30 AM

10:50 10:54 10:58 11:04 11:15
11:35 11:39 11:43 11:49 12:00 PM

12:20 PM 12:24 PM 12:28 PM 12:34 PM 12:45
1:05 1:09 1:13 1:19 1:30
2:35 2:39 2:43 2:49 3:00
3:20 3:24 3:28 3:34 3:45
4:05 4:09 4:13 4:19 4:30
4:50 4:54 4:58 5:04 5:15
5:35 5:39 5:43 5:49 6:00
*Serves Dornblaser Park and Ride

ROUTE 1 Saturday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
Arthur &

University
South &

Higgins *
Missoula
College

Southgate
Mall

Southgate
Mall

Missoula
College

South &
Higgins *

Arthur &
Keith

Arrive
Transfer
Center

----- ----- ----- ----- ----- ----- -----
6:45 AM 6:47 AM 6:52 AM 6:58 AM 7:05 AM 7:08 AM 7:18 AM

7:15 7:17 7:22 7:28 7:35 7:38 7:48
7:45 7:47 7:52 7:58 8:05 8:08 8:18
8:15 8:17 8:22 8:28 8:35 8:38 8:48
8:45 8:47 8:52 8:58 9:05 9:08 9:18
9:45 9:47 9:52 9:58 10:05 10:08 10:18
10:45 10:47 10:52 10:58 11:05 11:08 11:18
11:45 11:47 11:52 11:58 12:05 PM 12:08 PM 12:18 PM

12:45 PM 12:47 PM 12:52 PM 12:58 PM 1:05 1:08 1:18
1:45 1:47 1:52 1:58 2:05 2:08 2:18
2:45 2:47 2:52 2:58 3:05 3:08 3:18
3:15 3:17 3:22 3:28 3:35 3:38 3:48
3:45 3:47 3:52 3:58 4:05 4:08 4:18
4:15 4:17 4:22 4:28 4:35 4:38 4:48
4:45 4:47 4:52 4:58 5:05 5:08 5:18
5:15 5:17 5:22 5:28 5:35 5:38 5:48
5:45 5:47 5:52 5:58 6:05 6:08 6:18
6:45 6:47 6:52 6:58 7:05 7:08 7:18

All Route 2 arrivals at Southgate Mall continue as Route 6

6:34 AM 6:38 AM 6:43 AM 6:55 AM 7:02 AM 7:05 AM 7:15 AM

7:04 7:08 7:13 7:25 7:32 7:35 7:45
7:34 7:38 7:43 7:55 8:02 8:05 8:15
8:04 8:08 8:13 8:25 8:32 8:35 8:45
8:34 8:38 8:43 8:55 9:02 9:05 9:15
9:04 9:08 9:13 9:25 9:32 9:35 9:45
9:34 9:38 9:43 9:55 10:02 10:05 10:15
10:04 10:08 10:13 10:25 10:32 10:35 10:45
10:34 10:38 10:43 10:55 11:02 11:05 11:15
11:04 11:08 11:13 11:25 11:32 11:35 11:45
11:34 11:38 11:43 11:55 12:02 PM 12:05 PM 12:15 PM

12:04 PM 12:08 PM 12:13 PM 12:25 PM 12:32 12:35 12:45
12:34 12:38 12:43 12:55 1:02 1:05 1:15
1:04 1:08 1:13 1:25 1:32 1:35 1:45
2:04 2:08 2:13 2:25 2:32 2:35 2:45
3:04 3:08 3:13 3:25 3:32 3:35 3:45
3:34 3:38 3:43 3:55 4:02 4:05 4:15
4:04 4:08 4:13 4:25 4:32 4:35 4:45
4:34 4:38 4:43 4:55 5:02 5:05 5:15
5:04 5:08 5:13 5:25 5:32 5:35 5:45
5:34 5:38 5:43 5:55 6:02 6:05 6:08
6:04 6:08 6:13 6:25 6:32 6:35 6:45
7:04 7:08 7:13 7:25 7:32 Bus returns to 

Garage via Phillips

ROUTE 2 Monday - Friday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
St. Patrick
Hospital

Target Russell &
Dakota

Southgate
Mall

Southgate
Mall

Russell &
Dakota

Target Maple &
Russell

Arrive
Transfer
Center

Howell &
Russell

10th &
Johnson

St. Patrick
Hospital

10th &
Johnson

9:45 AM 9:47 AM 9:52 AM 9:58 AM 10:05 AM 10:08 AM 10:18 AM

10:45 10:47 10:52 10:58 11:05 11:08 11:18
11:45 11:47 11:52 11:58 12:05 PM 12:08 PM 12:18 PM

12:45 PM 12:47 PM 12:52 PM 12:58 PM 1:05 1:08 1:18
2:15 2:17 2:22 2:28 2:35 2:38 2:48
3:15 3:17 3:22 3:28 3:35 3:38 3:48
4:15 4:17 4:22 4:28 4:35 4:38 4:48
5:15 5:17 5:22 5:28 5:35 5:38 5:48
All Route 2 arrivals at Southgate Mall continue as Route 6

10:04 AM 10:08 AM 10:13 AM 10:25 AM 10:32 AM 10:37 AM 10:45 AM

11:04 11:08 11:13 11:25 11:32 11:37 11:45
12:04 PM 12:08P PM 12:13 PM 12:25 PM 12:32 PM 12:37 PM 12:45 PM

1:04 1:08 1:13 1:25 1:32 1:37 1:45
2:34 2:38 2:43 2:55 3:02 3:07 3:15
3:34 3:38 3:43 3:55 4:02 4:07 4:15
4:34 4:38 4:43 4:55 5:02 5:07 5:15
5:34 5:38 5:43 5:55 6:02 Bus returns to 

Garage via Phillips

ROUTE 2 Saturday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
St. Patrick
Hospital

Target Russell &
Dakota

Southgate
Mall

Southgate
Mall

Russell &
Dakota

Target Maple &
Russell

Arrive
Transfer
Center

Howell &
Russell

10th &
Johnson

St. Patrick
Hospital

10th &
Johnson

----- ----- ----- ----- -----
6:45 AM 6:48 AM 6:55 AM 7:00 AM 7:15 AM

7:45 7:48 7:55 8:00 8:15
8:45 8:48 8:55 9:00 9:15
9:45 9:48 9:55 10:00 10:15
12:45 PM 12:48  PM 12:55 PM 1:00 PM 1:15 PM

2:15 2:18 2:25 2:30 2:45
3:15 3:18 3:25 3:30 3:45
4:15 4:18 4:25 4:30 4:45
5:15 5:18 5:25 5:30 5:45
6:15 6:18 6:25 6:30 6:45
7:15 7:18 7:23 7:27 7:37

6:15 AM 6:18 AM 6:30 AM 6:37 AM 6:45 AM

7:15 7:18 7:30 7:37 7:45
8:15 8:18 8:30 8:37 8:45
9:15 9:18 9:30 9:37 9:45
10:15 10:18 10:30 10:37 10:45
1:15 PM 1:18 PM 1:28 PM 1:35 PM 1:45 PM

2:45 2:48 2:58 3:05 3:15
3:45 3:48 3:58 4:05 4:15
4:45 4:48 4:58 5:05 5:15
5:45 5:48 5:58 6:05 6:15
6:45 6:48 6:58 7:05 7:15

ROUTE 4 Monday - Friday

Depart
Transfer
Center

Bonner

Outbound from Downtown Inbound to Downtown
Broadway &
Van Buren

Bonner1st & West
Riverside

Staple &
US 200

1st & West
Riverside

Arrive
Transfer
Center

Broadway &
Van Buren

Staple &
US 200

9:45 AM 9:48 AM 9:55 AM 10:00 AM 10:15 AM

10:45 10:48 10:55 11:00 11:15
11:45 11:48 11:55 12:00 PM 12:15 PM

12:45 PM 12:48 PM 12:55 PM 1:00 1:15
2:15 2:18 2:25 2:30 2:45
3:15 3:18 3:25 3:30 3:45
4:15 4:18 4:25 4:30 4:45
5:15 5:18 5:25 5:30 5:45

10:15 AM 10:18 AM 10:30 AM 10:37 AM 10:45 AM

11:15 11:18 11:30 11:37 11:45
12:15 PM 12:18 PM 12:30 PM 12:37 PM 12:45 PM

1:15 1:18 1:30 1:37 1:45
2:45 2:48 2:58 3:05 3:15
3:45 3:48 3:58 4:05 4:15
4:45 4:48 4:58 5:05 5:15

ROUTE 4 Saturday

Depart
Transfer
Center

Bonner

Outbound from Downtown Inbound to Downtown
Broadway &
Van Buren

Bonner1st & West
Riverside

Staple &
US 200

1st & West
Riverside

Arrive
Transfer
Center

Broadway &
Van Buren

Staple &
US 200

7:15 AM 7:18 AM 7:25 AM

8:15 8:18 8:25
9:15 9:18 9:25
10:15 10:18 10:25
11:15 11:18 11:25
12:15 PM 12:18 PM 12:25 PM

1:15 1:18 1:25
2:15 2:18 2:25
2:45 2:48 2:55
3:15 3:18 3:25
4:15 4:18 4:25
5:15 5:18 5:25
6:15 6:18 6:25

7:25 AM 7:31 AM 7:37 AM 7:45 AM

8:25 8:31 8:37 8:45
9:25 9:31 9:37 9:45
10:25 10:31 10:37 10:45
11:25 11:31 11:37 11:45
12:25 PM 12:31 PM 12:37 PM 12:45 PM

1:25 1:31 1:37 1:45
2:25 2:31 2:37 2:45
2:55 3:01 3:07 3:15
3:25 3:31 3:37 3:45
4:25 4:31 4:37 4:45
5:25 5:31 5:37 5:45
6:25 6:31 6:37 6:45

ROUTE 5 Monday - Friday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
Broadway &
Van Buren

Lincoln Road &
Lincolnwood

Lincoln Road &
Lincolnwood

Arrive
Transfer
Center

Lolo &
Raymond

Broadway &
Van Buren

9:45 AM 9:48 AM 9:55 AM

10:45 10:48 10:55
11:45 11:48 11:55
12:45 PM 12:48 PM 12:55 PM

2:15 2:18 2:25
3:15 3:18 3:25
4:15 4:18 4:25
5:15 5:18 5:25

9:55 AM 10:01 AM 10:07 AM 10:15 AM

10:55 11:01 11:07 11:15
11:55 12:01 PM 12:07 PM 12:15 PM

12:55 PM 1:01 1:07 1:15
2:25 2:31 2:37 2:45
3:25 3:31 3:37 3:45
4:25 4:31 4:37 4:45
5:25 5:31 5:37 5:45

ROUTE 5 Saturday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
Broadway &
Van Buren

Lincoln Road &
Lincolnwood

Lincoln Road &
Lincolnwood

Arrive
Transfer
Center

Lolo &
Raymond

Broadway &
Van Buren

----- ----- ----- ----- -----
6:45 AM 6:50 AM 6:53 AM 7:00 AM 7:04 AM

7:15 7:20 7:23 7:30 7:34
7:45 7:50 7:53 8:00 8:04
8:15 8:20 8:23 8:30 8:34
8:45 8:50 8:53 9:00 9:04
9:15 9:20 9:23 9:30 9:34
9:45 9:50 9:53 10:00 10:04
10:15 10:20 10:23 10:30 10:34
10:45 10:50 10:53 11:00 11:04
11:15 11:20 11:23 11:30 11:34
11:45 11:50 11:53 12:00 PM 12:04 PM

12:15 PM 12:20 PM 12:23 PM 12:30 12:34 
12:45 12:50 12:53 1:00 1:04
1:45 1:50 1:53 2:00 2:04
2:45 2:50 2:53 3:00 3:04
3:15 3:20 3:23 3:30 3:34
3:45 3:50 3:53 4:00 4:04
4:15 4:20 4:23 4:30 4:34
4:45 4:50 4:53 5:00 5:04
5:15 5:20 5:23 5:30 5:34
5:45 5:50 5:53 6:00 6:04
6:45 6:50 6:53 7:00 7:04
All Route 6 trips continue as Route 2 at Southgate Mall

6:48 AM 6:52 AM 7:00 AM 7:03 AM 7:15 AM

7:18 7:22 7:30 7:33 7:45
7:48 7:52 8:00 8:03 8:15
8:18 8:22 8:30 8:33 8:45
8:48 8:52 9:00 9:03 9:15
9:18 9:22 9:30 9:33 9:45
10:18 10:22 10:30 10:33 10:45
11:18 11:22 11:30 11:33 11:45
12:18 PM 12:22 PM 12:30 PM 12:33 PM 12:45 PM

1:18 1:22 1:30 1:33 1:45
2:18 2:22 2:30 2:33 2:45
----- ----- ----- 3:05* 3:15
3:18 3:22 3:30 3:33 3:45
3:48 3:52 4:00 4:03 4:15
4:18 4:22 4:30 4:33 4:45
4:48 4:52 5:00 5:03 5:15
5:18 5:22 5:30 5:33 5:45
5:48 5:52 6:00 6:03 6:08
6:18 6:22 6:30 6:33 6:45
7:18 7:22 7:27 7:30 7:38
*This trip begins at Higgins & Connell (Hellgate High School) at 

3:05 pm when school is in session

ROUTE 6 Monday - Friday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
Higgins &
Beckwith

South &
Higgins

Opportunity
Resources

Southgate
Mall

Southgate
Mall

Opportunity
Resources

South &
Higgins 

Higgins &
Beckwith

Arrive
Transfer
Center

9:45 AM 9:50 AM 9:53 AM 10:00 AM 10:04 AM

10:45 10:50 10:53 11:00 11:04
11:45 11:50 11:53 12:00 PM 12:04 PM

12:45 PM 12:50 PM 12:53 PM 1:00 1:04 
2:15 2:20 2:23 2:30 2:34
3:15 3:20 3:23 3:30 3:34
4:15 4:20 4:23 4:30 4:34
5:15 5:20 5:23 5:30 5:34

10:18 AM 10:22 AM 10:30 AM 10:33 AM 10:45 AM

11:18 11:22 11:30 11:33 11:45
12:18 PM 12:22 PM 12:30 PM 12:33 PM 12:45 PM

1:18 1:22 1:30 1:33 1:45
2:48 2:52 3:00 3:03 3:15
3:48 3:52 4:00 4:03 4:15
4:48 4:52 5:00 5:03 5:15
5:48 5:52 6:00 6:03 6:10

ROUTE 6 Saturday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
Higgins &
Beckwith

South &
Higgins 

Opportunity
Resources

Southgate
Mall

Southgate
Mall

Opportunity
Resources

South &
Higgins 

Higgins &
Beckwith

Arrive
Transfer
Center

6:45 AM 6:48 AM 6:52 AM 7:00 AM 7:15 AM 7:18 AM

7:15 7:18 7:22 7:30 7:45 7:48
7:45 7:48 7:52 8:00 8:15 8:18
8:15 8:18 8:22 8:30 8:45 8:48
8:45 8:48 8:52 9:00 9:15 9:18
9:45 9:48 9:52 10:00 10:15 10:18
10:45 10:48 10:52 11:00 11:15 11:18
11:45 11:48 11:52 12:00 PM 12:15 PM 12:18 PM

12:45 PM 12:48 PM 12:52 PM 1:00 1:15 1:18
1:45 1:48 1:52 2:00 2:15 2:18
2:45 2:48 2:52 3:00 3:15 3:18
3:15 3:18 3:22 3:30 3:45 3:48
3:45 3:48 3:52 4:00 4:15 4:18
4:15 4:18 4:22 4:30 4:45 4:48
4:45 4:48 4:52 5:00 5:15 5:18
5:15 5:18 5:22 5:30 5:45 5:48
5:45 5:48 5:52 6:00 6:15 6:18
6:45 6:48 6:52 7:00 7:15 7:18

7:18 AM 7:25 AM 7:28 AM 7:33 AM 7:45 AM

7:48 7:55 7:58 8:03 8:15
8:18 8:25 8:28 8:33 8:45
8:48 8:55 8:58 9:03 9:15
9:18 9:25 9:28 9:33 9:45
10:18 10:25 10:28 10:33 10:45
11:18 11:25 11:28 11:33 11:45
12:18 PM 12:25 PM 12:28 PM 12:33 PM 12:45 PM

1:18 1:25 1:28 1:33 1:45
2:18 2:25 2:28 2:33 2:45
3:18 3:25 3:28 3:33 3:45
3:48 3:55 3:58 4:03 4:15
4:18 4:25 4:28 4:33 4:45
4:48 4:55 4:58 5:03 5:15
5:18 5:25 5:28 5:33 5:45
5:48 5:55 5:58 6:03 6:15
6:18 6:25 6:28 6:33 6:45
7:18 7:25 7:28 7:33 7:45

ROUTE 7 Monday - Friday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
5th & 

Orange
Stephens
& Central

Walmart K-MartSouthgate
Mall

K-Mart Southgate
Mall

Stephens 
& Central

5th & 
Orange

Arrive
Transfer
Center

9:45 AM 9:48 AM 9:52 AM 10:00 AM 10:15 AM 10:18 AM

10:45 10:48 10:52 11:00 11:15 11:18
11:45 11:48 11:52 12:00 PM 12:15 PM 12:18  PM

12:45 PM 12:48 PM 12:52 PM 1:00 1:15 1:18
2:15 2:18 2:22 2:30 2:45 2:48
3:15 3:18 3:22 3:30 3:45 3:48
4:15 4:18 4:22 4:30 4:45 4:48
5:15 5:18 5:22 5:30 5:45 5:48

10:18 AM 10:25 AM 10:28 AM 10:33 AM 10:45 AM

11:18 11:25 11:28 11:33 11:45
12:18 PM 12:25 PM 12:28 PM 12:33 PM 12:45 PM

1:18 1:25 1:28 1:33 1:45
2:48 2:55 2:58 3:03 3:15
3:48 3:55 3:58 4:03 4:15
4:48 4:55 4:58 5:03 5:15
5:48 5:55 5:58 6:03 6:15

ROUTE 7 Saturday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
5th & 

Orange
Stephens
& Central

Walmart K-MartSouthgate
Mall

K-Mart Southgate
Mall

Stephens 
& Central

5th & 
Orange

Arrive
Transfer
Center

----- ----- ----- ----- ----- -----
6:54 AM 6:55 AM 7:00 AM 7:05 AM 7:12 AM 7:16 AM

7:24 7:25 7:30 7:35 7:42 7:46
7:54 7:55 8:00 8:05 8:12 8:16
8:24 8:25 8:30 8:35 8:42 8:46
8:54 8:55 9:00 9:05 9:12 9:16
10:24 10:25 10:30 10:35 10:42 10:46
11:24 11:25 11:30 11:35 11:42 11:46
12:24 PM 12:25 PM 12:30 PM 12:35 PM 12:42 PM 12:46 PM

1:24 1:25 1:30 1:35 1:42 1:46
2:24 2:25 2:30 2:35 2:42 2:46
3:24 3:25 3:30 3:35 3:42 3:46
4:24 4:25 4:30 4:35 4:42 4:46
5:24 5:25 5:30 5:35 5:42 5:46
6:24 6:25 6:30 6:35 6:42 6:46  
All Trips Originate and End at the University of Montana or Community Hospital

6:50 AM 6:58 AM 7:09 AM 7:15 AM 7:20 AM 7:22 AM

7:20 7:28 7:39 7:45 7:50 7:52
7:50 7:58 8:09 8:15 8:20 8:22
8:20 8:28 8:39 8:45 8:50 8:52
8:50 8:58 9:09 9:15 9:20 9:22*
9:50 9:58 10:09 10:15 10:20 10:22
10:50 10:58 11:09 11:15 11:20 11:22
11:50 11:58 12:09 PM 12:15 PM 12:20 PM 12:22 PM

12:50 PM 12:58 PM 1:09 1:15 1:20 1:22
1:50 1:58 2:09 2:15 2:20 2:22
2:50 2:58 3:09 3:15 3:20 3:22
3:50 3:58 4:09 4:15 4:20 4:22
4:50 4:58 5:09 5:15 5:20 5:22
5:50 5:58 6:09 6:15 6:20 6:22

* Bus travels to Downtown

ROUTE 8 Monday - Friday

Arthur &
Eddy

Outbound from Downtown Inbound to Downtown
5th & 

Orange
10th & 
Catlin

Sussex &
Johnson

Community
Hospital

Community
Hospital

Southgate
Mall

10th & 
Catlin

6th & 
Orange

Arthur &
Eddy

9:54 AM 9:55 AM 10:00 AM 10:05 AM 10:12 AM 10:16 AM

10:54 10:55 11:00 11:05 11:12 11:16
11:54 11:55 12:00 PM 12:05 PM 12:12 PM 12:16 PM

12:54 PM 12:55 PM 1:00 1:05 1:12 1:16
2:24 2:25 2:30 2:35 2:42 2:46
3:24 3:25 3:30 3:35 3:42 3:46
4:24 4:25 4:30 4:35 4:42 4:46
5:24 5:25 5:30 5:35 5:42 5:46
All Trips Originate and End at the University of Montana or Community Hospital

10:20 AM 10:28 AM 10:39 AM 10:45 AM 10:50 AM 10:52 AM

11:20 11:28 11:39 11:45 11:50 11:52
12:20 PM 12:28 PM 12:39 PM 12:45  PM 12:50 PM 12:52 PM

1:50 1:58 2:09 2:15 2:20 2:22
2:50 2:58 3:09 3:15 3:20 3:22
3:50 3:58 4:09 4:15 4:20 4:22
4:50 4:58 5:09 5:15 5:20 5:22
5:50 5:58 6:09 6:15 6:20 6:22

ROUTE 8 Saturday

Arthur &
Eddy

Depart 
UM Music
Building

Depart 
UM Music
Building

Outbound from Downtown Inbound to Downtown
5th & 

Orange
10th & 
Catlin

Sussex &
Johnson

Community
Hospital

Community
Hospital

Southgate
Mall

10th & 
Catlin

6th & 
Orange

Arthur &
Eddy

Arrive
UM Music
Building

Arrive
UM Music
Building

ROUTE 11 Monday - Friday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
Great Northern
& Union Pacific

Connery 
& 

American

Smoke
Jump

Center

AirportExpressway
Reserve

5:55 AM 6:03 AM 6:10 AM 6:18 AM 6:30 AM

6:58 7:03 7:15 7:18 7:30
8:18 ----- 8:28 8:32 8:45
9:18 ----- 9:28 9:32 9:45
12:18 PM ----- 12:28 PM 12:32 PM 12:45 PM

1:18 ----- 1:28 1:32 1:45
3:48 ----- 3:58 4:02 4:15
4:48 ----- 4:58 5:02 5:15
5:48 ----- 5:58 6:02 6:15
7:48 ----- 7:58 8:02 8:15

Airport Expressway
Reserve

Connery 
& Flanagin

Arrive
Transfer
Center

Great Northern
& Union Pacific

5:35 AM* ----- ----- ----- 5:45 AM 5:50 AM

6:45* ----- ----- ----- 6:56 6:58
7:45 7:55 AM 7:58 AM 8:05 AM 8:14 8:18
8:45 8:55 8:58 9:05 9:14 9:18
11:45 11:55 11:58 12:05 PM 12:14 PM 12:18 PM

12:45 PM 12:55 PM 12:58 PM 1:05 1:14 1:18
3:15 3:25 3:28 3:35 3:44 3:48
4:15 4:25 4:28 4:35 4:44 4:48
5:15 5:25 5:28 5:35 5:44 5:48
7:15 7:25 7:28 7:35 7:44 7:48
*First two trips are express to Smoke Jump Center and the Airport

ROUTE 12 Monday - Friday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
Arthur 

& 
University

Lewis & Clark
Transfer Ctr.

39th &
Reserve

55th &
Gharrett

High Park 
& 

Whitaker

55th &
Gharrett

23rd &
Briggs

High Park 
& 

Whitaker

Arthur 
& 

University

Arrive
Transfer
Center

Lewis & Clark
Transfer Ctr.

6:00 AM 6:04 AM 6:09 AM 6:12 AM 6:18 AM 6:30 AM

6:28 6:34 6:39 6:42 6:48 7:00
6:58 7:04 7:09 7:12 7:18 7:30
7:28 7:34 7:39 7:42 7:48 8:00
7:58 8:04 8:09 8:12 8:18 8:30
8:28 8:34 8:39 8:42 8:48 9:00
8:58 9:04 9:09 9:12 9:18 9:30
9:58 10:04 10:09 10:12 10:18 10:30
10:58 11:04 11:09 11:12 11:18 11:30
11:58 12:04 PM 12:09 PM 12:12 PM 12:18 PM 12:30 PM

12:58 PM 1:04 1:09 1:12 1:18 1:30
2:28 2:34 2:39 2:42 2:48 3:00
3:28 3:34 3:39 3:42 3:48 4:00
3:58 4:04 4:09 4:12 4:18 4:30
4:28 4:34 4:39 4:42 4:48 5:00
4:58 5:04 5:09 5:12 5:18 5:30
5:43 5:49 5:53 5:57 6:03 6:15
6:43 6:49 6:53 6:57 7:03 7:15
7:43 7:49 Bus returns to Garage via 39th & Russell Streets

----- ----- ----- ----- 5:58 AM 6:00 AM

----- ----- ----- ----- 6:25 6:28
6:30 AM 6:34 AM 6:38 AM 6:41 AM 6:55 6:58
7:00 7:04 7:08 7:11 7:25 7:28
7:30 7:34 7:38 7:41 7:55 7:58
8:00 8:04 8:08 8:11 8:25 8:28
8:30 8:34 8:38 8:41 8:55 8:58
9:30 9:34 9:38 9:41 9:55 9:58
10:30 10:34 10:38 10:41 10:55 10:58
11:30 11:34 11:38 11:41 11:55 11:58
12:30 PM 12:34 PM 12:38 PM 12:41 PM 12:55 PM 12:58 PM

2:00 2:04 2:08 2:11 2:25 2:28
3:00 3:04 3:08 3:11 3:25 3:28
3:30 3:34 3:38 3:41 3:55 3:58
4:00 4:04 4:08 4:11 4:25 4:28
4:30 4:34 4:38 4:41 4:55 4:58
5:15 5:19 5:23 5:26 5:40 5:43
6:15 6:19 6:23 6:26 6:40 6:43
7:15 7:19 7:23 7:26 7:40 7:43

ROUTE 12 Saturday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
Arthur 

& 
University

Lewis & Clark
Transfer Ctr.

39th &
Reserve

55th &
Gharrett

High Park 
& 

Whitaker

55th &
Gharrett

23rd &
Briggs

High Park 
& 

Whitaker

Arthur 
& 

University

Arrive
Transfer
Center

Lewis & Clark
Transfer Ctr.

10:13 AM 10:19 AM 10:23 AM 10:27 AM 10:33 AM 10:45 AM

11:13 11:19 11:23 11:27 11:33 11:45
12:13 PM 12:19 PM 12:23 PM 12:27 PM 12:33 PM 12:45 PM

1:13 1:19 1:23 1:27 1:33 1:45
2:43 2:49 2:53 2:57 3:03 3:15
3:43 3:49 3:53 3:57 4:03 4:15
4:43 4:49 4:53 4:57 5:03 5:15
5:43 5:49 Bus returns to Garage via 39th & Russell Streets

9:45 AM 9:49 AM 9:53 AM 9:56 AM 10:10 AM 10:13 AM

10:45 10:49 10:53 10:56 11:10 11:13
11:45 11:49 11:53 11:56 12:10 PM 12:13 PM

12:45 PM 12:49 PM 12:53 PM 12:56 PM 1:10 1:13
2:15 2:19 2:23 2:26 2:40 2:43
3:15 3:19 3:23 3:26 3:40 3:43
4:15 4:19 4:23 4:26 4:40 4:43
5:15 5:19 5:23 5:26 5:40 5:43

8:00 AM 8:05 AM

9:00 9:05
10:00 10:05
11:00 11:05
12:00 PM 12:05 PM

1:00 1:05
1:45 1:50
2:00 2:05
3:00 3:05
4:00 4:05
500 5:05
6:00 6:05
7:00 7:05

8:05 AM 8:15 AM

9:05 9:15
10:05 10:15
11:05 11:15
12:05 PM 12:15 PM

1:05 1:15
1:50 2:00
2:05 2:15
3:05 3:15
4:05 4:15
5:05 5:15
6:05 6:15
7:05 7:15

ROUTE 14 Monday - Friday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
Broadway
& Russell

Arrive
Transfer
Center

Broadway
& Russell

10:15 AM 10:20 AM

11:15 11:20
12:15 PM 12:20 PM

1:15 1:20
2:45 2:50
3:45 3:50
4:45 4:50
5:45 5:50

10:20 AM 10:30 AM

11:20 11:30
12:20 PM 12:30 PM

1:20 1:30
2:50 3:00
3:50 4:00
4:50 5:00
5:50 6:00

ROUTE 14 Saturday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
Broadway
& Russell

Arrive
Transfer
Center

Broadway
& Russell

Bus returns to Garage via I-90

Bus returns to Garage via I-90

Bus Returns to Garage via Reserve, 3rd & Russell Streets

Bus Returns to Garage via Johnson, 3rd & Russell

Riding Information
Waiting for the bus...
Some stops are designated by

a sign while others are not.

Please wait by the marked stop and signal the driver.

In areas without marked stops,signal the driver at an

intersection where the bus can stop safely. It is best

to wait on the far side of the intersection,boarding

the bus after it has passed through the intersection.

What you need to get on the bus...

• Please have exact fare change,a ticket,your 
pass,your current GrizCard or EZ Pass when you 
board the bus. Our drivers do not carry change.

• If you are a UM student,staff or faculty member,
please show the driver your current GrizCard to 
receive the UM discount. If you do not show your 
GrizCard,you must pay the adult fare.

• Pass holders must show their pass each time 
they board.

Transfers... If you need to transfer to another 

bus to get to your destination,ask the driver for a

transfer. Even if you have a pass, let the driver know

that you need to transfer. Transfers are only valid 

to complete a continuous one-way trip.

To get off the bus...

• Give the driver plenty of notice that you want to 
exit the bus. Pull the bell cord about a block 
before your stop or, if you are not familiar with 
the area,ask the driver to call out your street.

• Please leave through the rear doors on two door 
buses so others may use the front door to board.

• For your safety,do not cross the street in front of 
the bus. Wait until the bus leaves the stop.

General Information 
about Riding Buses
• Please wait until other passengers have gotten 

off before you board.

• Please leave the front seating for passengers 
who are elderly or have disabilities,or who have 
small children.

• In the winter,always check the front steps for 
snow or slush,and hold onto the hand rail.

• Hold on to the metal bars or seat backs when 
you walk on the bus as the bus may move before 
you are seated.

• No smoking on the buses.

• Portable sound systems with headphones are 
allowed. Cellular phones may be used if they do 
not interfere with the operation of the bus.

721-3333
www.mountainline.com

Paratransit /TDD
(406)721-2848

Bicycles/Bike Den:
All Mountain Line buses can carry up to three bicycles on racks.

Bicyclists will be served on a first come, first serve basis.

The Bike Den is a new structure located at the Transfer Center

that has room to store bikes safely out of the weather,as well as a

repair station with tools,an air pressure machine and a vending

machine with common parts to repair bikes.

Holiday Closures:
Mountain Line does not provide service on the following 

holidays: New Year’s Day,Martin Luther King Day,President’s Day,

Memorial Day,Fourth of July,Labor Day,Veteran’s Day,Thanksgiving

Day and Christmas.When the holiday falls on Sunday, the holiday

closure is observed on the following Monday.

Weather Conditions:
Mountain Line has a contingency routing plan for extreme

weather conditions. When road conditions are affected by

weather,some or all routes and schedules may change.

In extreme conditions, check our web site at 

Mountainline.com for temporary routing changes

Accessibility:
• The Mountain Line fleet is accessible for mobility devices.

• Mountain Line also operates comparable paratransit 

service for ADA eligible passengers. A Senior Van provides 

transportation for people with disabilities who find it difficult 

to ride the fixed route bus,but do not qualify for ADA 

Paratransit. These services must be scheduled in advance.

For more information,call 721-2848.

Code of Conduct:
The Mountain Line operates with a public code of conduct

that can be found on all buses,at the transfer center,and on 

our website at www.mountainline.com.

Route Map

Mountain Line Public Transit

& Schedule Information
Revised April 1, 2013

4/2013

First copy 
free.

Additional schedules  

are .50 each

Now, you can stay connected while riding on
the Mountain Line with Free Internet Access!

Track your bus using your computer, smartphone or other 
internet-ready device. Real-time information is now available 
on our website at www.mountainline.com.

To Plan Your Trip...
• Find the timepoint closest to your departure point.

• Determine which direction you need to go.

• Find the timepoint column on that route’s schedule 
(same color as the route).Each route’s schedule is 
divided into two sections. The first half of column 
headings on the schedule is for outbound buses,
buses traveling away from the downtown area.
The second half of column headings is for inbound
buses,buses traveling toward the downtown area.

• Please note the differences between weekday and 
Saturday schedules.

• Information number 721-3333,Monday through 
Friday from 7AM to 5PM. Route maps and 
schedules are available at ticket outlets,via mail,
upon request or online at mountainline.com.

• Plan your trip with the Trip Planner available on 
our website. Select the time you wish to depart 
or arrive and click “Get Directions“ for a custom 
trip itinerary.

• Gasoline or flammable liquids

• Firearms,BB guns,airguns,or knives

• Animals (except service animals and animals 
confined to a carry-on, lap size box)

• Car batteries •   Fireworks

The following items are 
prohibited on the bus:

WiFi  provided by

6:30 AM 6:32 AM 6:36 AM

----- ----- -----
7:30 7:32 7:36
7:45 7:47 7:51
8:45 8:47 8:51
9:15 9:17 9:21
9:45 9:47 9:51
10:45 10:47 10:51
11:45 11:47 11:51
12:45 PM 12:47 PM 12:51 PM

1:45 1:47 1:51
2:45 2:47 2:51
3:15 3:17 3:21
3:45 3:47 3:51
4:45 4:47 4:51
5:00 5:02 5:06
5:45 5:47 5:51
6:15* 6:17 6:20
6:45 6:47 6:51

6:36 AM 6:39 AM 6:45 AM

7:06 7:09 7:15
7:36 7:39 7:45
7:51 7:54 8:00
8:51 8:54 9:00
9:21 9:24 9:30
9:51 9:54 10:00
10:51 10:54 11:00
11:51 11:54 12:00PM

12:51 PM 12:54 PM 1:00
1:51 1:54 2:00
2:51 2:54 3:00
3:21 3:24 3:30
3:51 3:54 4:00
4:51 4:54 5:00
5:06 5:09 5:15
5:51 5:54 6:00

6:51 6:54 7:00

ROUTE 3 Monday - Friday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
St. Patrick
Hospital

Dickens &
Pullman

Dickens &
Pullman

Arrive
Transfer
Center

Providence
Center

----- ----- -----
10:30 AM 10:32 AM 10:36 AM

11:30 11:32 11:36
12:30 PM 12:32 PM 12:36 PM

1:30 1:32 1:36
3:00 3:02 3:06
4:00 4:02 4:06
5:00 5:02 5:06
6:00 6:02 6:06

9:36 AM 9:39 AM 9:45 AM

10:36 10:39 10:45
11:36 11:39 11:45
12:36 PM 12:39 PM 12:45 PM

1:36 1:39 1:45
3:06 3:09 3:15
4:06 4:09 4:15
5:06 5:09 5:15

ROUTE 3 Saturday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
St. Patrick
Hospital

Dickens &
Pullman

Dickens &
Pullman

Arrive
Transfer
Center

Providence
Center

Bus returns to Garage via Scott & Phillips

Bus returns to Garage via Scott & Phillips

ROUTE 9 Monday - Friday

Depart
Transfer
Center

Outbound from Downtown Inbound to Downtown
2nd &

Orange
3rd & 
Catlin

Target
Range
Market

Community
Hospital

3rd & 
Hiberta

7:18 AM 7:21 AM 7:28 AM 7:33 AM 7:36 AM 7:45 AM

8:18 8:21 8:28 8:33 8:36 8:45
9:18 9:21 9:28 9:33 9:36 9:45
----- ----- ----- 3:03 PM* 3:06 PM 3:15 PM

3:48 PM 3:51 PM 3:58 PM 4:03 4:06 4:15
4:48 4:51 4:58 5:03 5:06 5:15
5:48 5:51 5:58 6:03 6:06 6:15
* Inbound trip originates at 3rd and Catlin at 3:03pm  when school is in session

Community
Hospital

Target
Range
Market

3rd & 
Hiberta

2nd &
Orange

Arrive
Transfer
Center

3rd & 
Catlin

6:45 AM 6:48 AM 6:52 AM 6:56 AM 7:04 AM 7:15 AM

7:45 7:48 7:52 7:56 8:04 8:15
8:45 8:48 8:52 8:56 9:04 9:15
----- ----- ----- ----- ----- -----
3:15 PM 3:18 PM 3:22 PM 3:26 PM 3:34 PM 3:45 PM

4:15 4:18 4:22 4:26 4:34 4:45
5:15 5:18 5:22 5:26 5:34 5:45

For your Safety:
• Rollerskates and rollerblades may be hand carried only 

while on the bus

• Baby strollers,shopping carts,and other items must be 
kept out of aisles.

• Small children must exit through the front door. Please  
carry the child or hold onto his or her hand while exiting.

• Please refrain from unnecessary conversation with the 
driver while the bus is in motion.

• Packages left on the bus will be confiscated.

NEW!


