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EXECUTIVE SUMMARY  
Bottleneck identification is of national concern, as expressed in the 2012 Moving Ahead for Progress in 
the 21st Century Act (MAP-21) and carried into the Fixing America's Surface Transportation (FAST) Act. 
MAP-21 specifically highlights the importance of identifying and addressing bottlenecks on the 
multimodal freight system. Studies of existing freight highway conditions in Oregon identified that 
congestion from bottlenecks is a major issue, impairing Oregon’s economy with variations in travel time 
reliability and rising travel costs. The 2011 Oregon Freight Plan (OFP) incorporated a strategic 
implementation initiative 2.3, which directs the state to “identify and rank freight bottlenecks…in 
particular those located on the strategic system. Update the ranked list periodically.”1 Freight Highway 
Bottlenecks Project (FHBP) was initiated to identify locations on Oregon’s highway network that were 
experiencing significant freight truck delay, unreliability and increased transportation costs.  

There are many elements associated with freight truck delay and unreliability, including roadway 
congestion, high collision areas, and geometric conditions such as steep grades, severe curves or 
roadways that are not up to functional standards. The FHBP looked at a variety of key measureable 
indicators to identify locations on the state freight highway network, specifically those routes identified 
at ORS 366.215 restriction review routes. Indicators were things such as: 

• Delay – the annual hours of delay that trucks accumulate on each segment. 
• Unreliability – the unreliability of shipment travel times. 
• Geometric Issues – % grade, degree curvature or shoulders.  
• Volume - Volume-to-capacity ratio and percentage of travel in congested conditions. 
• Incident-Related – Frequency, and clearance times, of various collision types. 
• Cost – Transportation delay costs, inventory delay costs, and unreliability costs. 

This project was supported by a significant stakeholder process, which included the Project 
Management Team (PMT), the Technical Advisory Committee (TAC), the Oregon Freight Advisory 
Committee (OFAC) as well as ODOT Regional Managers and staff.  

The stakeholder vetting process was instrumental in determining the final list of freight highway 
bottlenecks. Some considerations the stakeholder groups identified at various points in the project that 
were incorporated into the final list included:  

• Key Indicators – All stakeholder groups indicated that they did not believe all the indicators 
were equal in terms of importance. The stakeholders collectively agreed that travel delay and 
unreliability were the two major indicators that should be focused on to trigger a bottleneck 
designation. The other indicators were used to help understand the cause of the delay area and 
tier the bottleneck areas. 

• Urban vs. Rural – The analysis found that the freight network in urban areas often operated at a 
different scale than in the rural areas of the state. Therefore, different thresholds were 
considered in urban and rural conditions. This differentiation was originally presented to the 
stakeholder groups and they confirmed that it was of value to use on this project. Several 

                                                            
1 ODOT. 2011 Oregon Freight Plan 
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iterations were needed to find the right threshold breaking points for each the urban and rural 
areas. 

• Corridors – There were clear strings of delay areas, particularly in the Portland-Metro area that, 
should be considered as corridors, rather than individual delay areas. This reflects the 
cumulative impact that longer segments have on freight movements. It also acknowledges the 
need to consider the entire corridor when developing solutions.  

• Tiering – The costs associated with travel delay and unreliability were the key indicators used to 
determine the severity of bottlenecks and delay areas. 

The final tiered freight highway bottleneck map is presented below.2 As shown, both freight delay areas 
and freight delay corridors are presented. The Portland-metro area has the bulk of the identified delay 
areas and corridors, even though the thresholds for rural areas are significantly lower than those in 
urban areas. Delay areas within corridors represent nearly all of the first two tiers, reflecting the high 
cost of cumulative delay and reliability on the freight industry. The only tier one corridor is I-5 in the 
Portland metropolitan area because the impacts to freight in this corridor far exceed those in other 
locations throughout the state. The freight highway bottleneck list and map were endorsed by OFAC 
during their regular meeting on January 18, 2017. 

 

This FHBP is just one step of an ongoing process. The FAST Act requires the development of a Freight 
Investment Plan which must identify Critical Urban Freight Corridors (CUFC) and Critical Rural Freight 
Corridors (CRFC). The tiered FHBP list will inform this process. ODOT will continue to build from the 
FHBP information through directing funds to solve specific issues on the critical freight network. 

                                                            
2 A list of all bottlenecks is provided in Chapter 6 of the report. 
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1 PROJECT BACKGROUND, PURPOSE AND APPROACH 

The Oregon Freight Highway Bottlenecks Project (FHBP) is directed by the Oregon Department of 
Transportation’s (ODOT) Freight Planning Unit, as an implementation initiative from the Oregon Freight 
Plan (2011) (OFP). As recognized in the OFP, it is important for ODOT to direct funding to projects that 
alleviate critical freight bottlenecks. The primary outcome of the FHBP Project effort is a list and map of 
tiered delay areas on Oregon’s freight network that is based on analysis and background research. 
Oregon’s freight network is defined as all roadways designated as Reduction Review Routes (RRR). RRR 
are state highways that must meet specific horizontal or vertical clearance requirements in order to 
accommodate trucks. The FHBP study network is mapped on Figure 1. 

A freight bottleneck is a part of the transportation system that exhibits disproportionally high costs to 
the freight industry in terms of delay and unreliability. Truck delay and unreliability present significant 
impacts to the freight industry, so identifying these locations is key for planning and prioritizing projects. 
This project originated from the OFP strategy 2.3 which directs ODOT to identify and rank bottlenecks 
on the state strategic freight system.  

A consultant team was selected to collect and analyze data, apply stakeholder input and set thresholds 
to reveal a list of data driven locations that experience performance issues. This approach relied on 
compiling and analyzing a wide variety of data about the operations and characteristics of different 
segments on the designated network. Indicators confirmed delay areas and provided details about the 
nature of freight delay and reliability. 

Figure 1. Oregon Freight Highway Bottleneck List Network 
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The project scope outlined three key objectives: 

• Identify Oregon data and analytical tools available to provide information relevant to freight 
movement;  

• Develop data-driven freight metrics designed to reveal bottleneck locations on state highway 
system;  

• Develop an approach to prioritize freight bottleneck locations using an identified set of criteria.  

Data from several sources was assembled and converted to a uniform coordinate system. Thresholds 
were then applied to reveal areas of high delay and unreliability. Additional indicators regarding 
incidents, geometry and grade were reviewed to confirm that areas experiencing significant delay or 
reliability issues were bottlenecks. A series of criteria such as transportation cost, highway designation 
and bi-directionality were then applied to tier the delay areas. 

Feedback and responses/contributions from freight stakeholders were essential for the successful 
identification and tiering of freight highway bottlenecks. A technical advisory committee (TAC), made up 
of local and regional freight practitioners, an Oregon Freight Advisory Committee (OFAC) representative, 
ODOT Motor Carrier Division representative, Oregon Trucking Associations and other stakeholders was 
convened to review data, assess indicators and review bottlenecks lists. After a series of workshops, 
OFAC endorsed the tiered list of delay areas, underscoring the important role of stakeholder 
engagement. 

The final FHBP was endorsed by the OFAC in January 2017. It will play a major role in freight project 
selection for federal Fixing America's Surface Transportation (FAST) Act monies as well as state level 
project selection processes.  

1.1 KEY DEFINITIONS 
There are several terms that are used throughout this report that have specific definitions in 
relationship to the FHBP Project. They are listed and specifically defined as follows: 

• Pinch point: Physical features on the state highway system that restrict the movement of an 
over-dimension load because of height, width, weight or length constraints. 

• Indicator: A metric calculated for each corridor segment that provides information about its 
performance. 

• Threshold: The level of an indicator that identifies a roadway segment representing a bottleneck 
in the network. 

• Bottleneck or Delay Area: Part of the state freight network that exhibits disproportionately high 
costs in terms of delay or reliability in the movement of freight.  

• Delay Corridor: A string or grouping of multiple delay areas.  
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2 STAKEHOLDER ENGAGEMENT 
The FHBP utilized a robust facilitated stakeholder engagement process to evaluate and agree upon the 
final, tiered bottleneck list. The purpose of the outreach program was to generate advisory input from a 
well-informed cross-section of the interested and impacted freight public to help identify and prioritize 
bottlenecks. These stakeholders have knowledge of the freight industry and its use of the network and 
provided useful input into the methods throughout the FHBP study.  

A Project Management Team (PMT) of the primary ODOT and consultant project team members was 
formed from day one. The PMT met twice each month to direct project progress, discuss potential 
concerns and coordinate for stakeholder meetings. A comprehensive stakeholder interview process was 
the first broad engagement effort for the project. A Technical Advisory Committee (TAC) was established 
and relied upon for review of draft findings and key decisions. In addition, the Oregon Freight Advisory 
Committee (OFAC) was consulted throughout the project and endorsed the final product.  

The flow chart below represents the project decision-making structure. As shown, products were 
developed by the consultant and PMT. After review by ODOT project management, they were submitted 
to the TAC for review and facilitated input. Next, the OFAC was briefed on the materials and provided 
input and ultimately endorsed the final FHBP list before it was officially sent to ODOT Senior 
Management. 

Figure 2. Decision Making Flow Chart 

 

The sections below provide more detail about the stakeholder interviews, TAC and OFAC Subcommittee 
meetings.  

2.1 STAKEHOLDER INTERVIEWS 
Interviews were conducted with ODOT regional staff and the OFAC chair and vice chair to discern 
concerns, issues and expectations regarding the development of the FHBP. The interviews offered 
lessons learned from previous efforts to identify and list freight bottlenecks, such as: 

• Methodology is critical 
• Stakeholder support will lead to successful implementation 
• Regions are interested 
• No process or data is perfect 
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2.2 TECHNICAL ADVISORY COMMITTEE 
A TAC was commenced for this project. The TAC was established for the purpose of reviewing 
information and technical study findings and providing input to ODOT and the OFAC in development and 
adoption of the prioritized list of freight highway bottlenecks. The TAC was also asked to reach high 
levels of agreement among members on the understanding that the results of their deliberations are 
strengthened when they are widely supported by the group.  

Twelve individuals were appointed to the TAC, including representatives from: 

• Association of Oregon Counties 
• Boshart Trucking 
• Every Trucking 
• Federal Highway Administration (FHWA) 
• Ireland Trucking 
• Lowes 
• McGinn Trucking 
• Metro 
• Oregon Freight Advisory Committee  
• Oregon Trucking Associations (OTA) 
• Port of Portland 
• V. Van Dyke Trucking 
• Walmart Transportation 

Three meetings were held over the course of the project. Below is a summary of the topics discussed at 
each of the meetings. The TAC was an instrumental component of the approach to identify the 
bottleneck indicators and performance thresholds. Their specific input to each step is detailed more 
thoroughly in Chapter 4, Bottleneck Identification. 

2.2.1 Technical Advisory Committee Meeting #1 
The first TAC meeting was held on Wednesday, April 20, 2016 in Salem. The members adopted the TAC 
Charter, which established ground-rules and set expectations. The TAC was briefed on the purpose and 
goals of the FHBP, previous work efforts, and the relationship to federal and state funding options. The 
TAC provided input into the definition of a bottleneck. 

The second half of the TAC meeting was dedicated to presenting and discussing potential indicators that 
would be used to help identify, evaluate and prioritize freight highway bottlenecks. The available data 
sources that could inform the indicators were presented and the TAC provided input to the proposed 
process for identifying bottlenecks for this project.  

2.2.2 Technical Advisory Committee Meeting #2 
The second TAC meeting was held in Salem on September 15, 2016. Prior to the second TAC meeting the 
project team met with OFAC, refined the performance indicators to ensure they were appropriate for 
this project and, using available data, ran the first indicator screen to see where delay areas appeared. 
This meeting focused on the initial list of delay areas and whether the indicators and thresholds were 
providing the expected results. The TAC also provided input on the tiering criteria. 
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2.2.3 Technical Advisory Committee Meeting #3 
The third TAC meeting was held on January 5, 2017 in Salem. Since the second TAC meeting the project 
team worked with OFAC gather their input and refine the preliminary bottleneck list. Project staff also 
met with ODOT regional staff to gather their concerns. The focus of this TAC meeting was on the refined 
list of “delay areas”, identified delay corridors, and the tiered bottlenecks based on their input at 
previous meetings. The TAC reviewed maps and lists of the delay areas and corridors. The TAC accepted 
the revised bottleneck list and tiering and provided feedback on presentation of the information.  

2.3 OREGON FREIGHT ADVISORY COMMITTEE  
The team met with OFAC at three of their regularly scheduled meetings to discuss the FHBP results. As 
presented above, OFAC was consulted after each TAC meeting, specifically at their May 11, 2016, 
September 20, 2016, and January 18, 2017 meetings. OFAC received debriefs of what was presented to 
the TAC, the TAC’s recommendations and were provided opportunities to give input and refinement of 
the freight bottleneck indicators, performance thresholds, initial delay area list and map and the final 
bottleneck list, corridors and tiering. OFAC endorsed the FHBP at their January 18, 2017 meeting, noting 
that their input had been considered and incorporated, where appropriate. 
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3 LITERATURE AND DATA REVIEW 
A national literature review was conducted to garner an understanding of lessons learned and possible 
data to develop the Oregon FHBP FHBL. It considered similar national, regional and state analyses. 
Oregon has also analyzed bottlenecks in the past. This section provides an overview of the plans 
reviewed and how they informed development of Oregon’s FHBP. Lastly, this section provides a 
summary of the data available and how it was used to develop Oregon’s FHBP.  

3.1 REVIEW OF PREVIOUS EFFORTS (NON-OREGON STUDIES AND PLANS) 
At least seven statewide or highway related studies have been prepared since 2005. Each of the studies 
reveal different approaches the identification of bottlenecks in unique and informative way, offering 
lessons learned that were carried into Oregon’s FHBP. The studies used various key data and revealed 
merging metrics of importance to the evaluation of freight highway systems performance and 
bottleneck assessment. The studies, and data relied upon in each, are listed below.  

Statewide Studies 
• Iowa uses their proprietary integrated statewide travel analysis model (known as iTRAM), INRIX 

data and the INRIX Bottleneck Ranking tool to list and prioritize statewide freight plan 
improvements (2016). 

• Florida relies on their integrated statewide roadway characteristics inventory data, which has 
physical characteristics and automated traffic recorder (ATR) data, as well as INRIX traffic speed 
data. Florida also used the INRIX Bottleneck Ranking tool to identify and rank statewide 
bottlenecks on urban and rural freeways and highways (2011). 

Highway Bottleneck Case Studies 
• University of Washington prepared a case study that summarizes research to compute freight 

performance measures (initially statewide, interstate highways only) using National 
Performance Management Research Data Set (NPMRDS). The study notes the opportunities and 
weaknesses of this approach (2015). 

• American Highway Users Alliance prepared a case study that summarizes research to compute 
and rank freight bottlenecks nationwide on interstate freeways using a combination of NPMRDS 
global positioning system (GPS) probe data, freight vehicle speed data from American 
Transportation Research Institute (ATRI) and vehicle speed data from HERE North America 
(2015). 

• Cambridge Systematics prepared a case study that matched Highway Performance Monitoring 
System (HPMS) and Freight Analysis Framework (FAF) data to define and quantify truck freight 
bottlenecks on the national interstate system. The study also references the ability to integrate 
general HPMS data source and methodology with FHWA’s Highway Economic Requirements 
System - State (HERS-ST) model (2005). 

• University of Wisconsin prepared a case study that builds upon a HPMS-based data and analysis 
to develop a systematic framework to prioritize truck bottlenecks in the Mississippi Valley region 
(2009). 
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• Minnesota DOT prepared a case study that demonstrates use of truck GPS data, national data, 
local weigh-in-motion and count data sources to establish freight mobility performance 
measures and identify freight bottlenecks (2014). 

These studies revealed trends as well as insight into the variety of data sources available to conduct 
freight highway bottleneck studies. Key findings and takeaways from the literature review are: 

• More recent studies reviewed rely, at least in part, on vehicle probe data, which shows real 
performance, throughout the day, including speed. Older studies use spot data sources from 
fixed or temporary sources. 

• Newer probe data appears to provide more data coverage from a geographic perspective. But is 
still limited in rural locations with low vehicle volumes. 

• HPMS combines data from both travel directions while NPMRDS differentiates between travel 
directions. HPMS data often requires post processing based on local knowledge and informed 
assumptions to determine if, where and how travel flows are directionally based. 

• NMPRDS data is a new dataset. Historical data is available from 2013. It is the first source that 
has truck-only data (from ATRI). 

• NPMRDS is only available for the National Highway System (NHS). However, truck only data is 
now available from HERE for a wider set of roads. 

• Both probe and fixed data sources may miss delay on long roadway segments where sub-
segment performance may be masked by the average performance over the segment. 

• Truck specific probe data has the potential to identify bottlenecks related to long steep grades 
rather than just congestion. 

• Travel time reliability is a very applicable measure for freight evaluation and is encouraged by 
FHWA.  

• Probe data, while providing a trove of new data potential is relatively newer and, therefore, less 
well understood than traditional data sources. Therefore, it should be used cautiously. 

3.2 REVIEW OF PREVIOUS EFFORTS (OREGON STUDIES AND PLANS) 
There are five studies conducted by ODOT or other statewide and regional interests that are relevant to 
the FHBP. Similar to the summary of non-Oregon studies, reviewing these documents provided insight 
into what was done in the past, what worked well and where there is missing information. The list below 
provides basic information of the five studies and their data sources. 

• ODOT – Oregon State Highway Performance Data and Metrics Related to Freight:  
This was a statewide review of 19 highway corridors. It built on previous work done for the 
Oregon Freight Plan using HPMS, HERS-ST and the ODOT Statewide Integrated Model (SWIM) 
data. 

• Greater Portland Export Initiative – Westside Freight Access and Logistics Analysis:  
This study focused on the movement of computer and electronics goods in Washington County 
to Portland International Airport. A range of data sources were relied upon, including probe data 
(INRIX, TomTom), ATRI freight data, ODOT incident logs, and Washington County volume data. 

• ODOT – 2013 Corridor Bottleneck Operations Study: This study was prepared for the Portland 
Metro region to identify recurring bottlenecks on the ODOT freeway system. The study used 
ODOT freeway detector data, travel time runs and staff knowledge. 
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• Portland Business Alliance, Oregon Business Council, and Port of Portland – Economic Impacts 
of Congestion in Oregon: This report was a statewide economic study that revealed the impacts 
of congestion to the state economy with emphasis on highway freight impacts. Portland’s 
Metropolitan Planning Organization’s (MPO), Metro, travel demand models were used for 
analysis of the impact of congestion on highway freight mobility. 

• ODOT – Estimated Impact of Cascadia Subduction Zone Earthquake: This study evaluated the 
economic impact on the transportation system in the event of a 9.0 earthquake using ODOT‘s 
SWIM model. 

Key findings and takeaways from the review of Oregon studies were: 

• The Oregon State Highway Performance Data and Metrics Related to Freight study provides a 
strong technical and methodological base applicable to the FHBP with the following notes:  

o Expanding the study to all state highways will provide a more comprehensive review.  
o Integrating probe data, which includes direct measurement of current speeds, would 

allow additional travel time and reliability measures, which are critical to the freight 
industry. It would also provide more data coverage from a geographic perspective, 
although it is still limited in rural locations with low volumes.  

• The Westside Freight Access and Logistics Analysis used a combination of probe data from 
INRIX, TomTom and freight specific data from ATRI. The TomTom data was dropped from the 
study due to limited ability of the historical data to capture unique operating issues. 

• Engagement with a broad set of stakeholders in the Westside Logistics study helped identify 
issues quickly and foster support. 

• Economic Impacts of Congestion in Oregon study used the Portland MPO travel demand models 
and the Transportation Economic Development Impact System (TREDIS) model. The SWIM 
model would provide broader coverage than the MPO models but may not have the detail those 
models provide. 

• The Cascadia Subduction Zone study looked at economic impacts of failures of key 
transportation facilities, not specifically at capacity or operational bottlenecks. The study shows 
the potential to use the SWIM model for high-level freight bottleneck analysis. 
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4 DATA ASSESSMENT AND PLAN 
Leveraging off of the literature reviews, a Data Assessment Plan was developed and finalized. The plan 
outlines and the documents the approach selected for dataset selection to identify bottlenecks. It 
provides an in-depth synthesis of 19 national and statewide datasets, many of which were used to 
develop the studies and plans described in Chapter 3. A quick assessment of the data opportunities and 
constraints is provided in the next section with an outline of the bottleneck identification plan identified 
next. Appendix A provides a summary of all the datasets reviewed and considered for the bottleneck 
analysis. 

4.1 ASSESSMENT OF DATA OPPORTUNITIES AND CONSTRAINTS 
There are a wide variety of datasets available that offer a wide range of information. However, no one 
set of data includes the comprehensive information needed for the study. The breadth of data available 
captures information related to commodities, safety/operations, or roadway characteristics. Often, the 
data topics available within each dataset overlap each other. In these instances, one dataset may 
provide information that is slightly dated on one topic, but more current on another, making the 
available data duplicative but not always relevant. Further, this can make quick summaries of 
information by topic laborious and the volume of data that needs to be summarized may bog some 
analysis tools down. Additionally, geographic coverage and/or hierarchy of roads that each dataset 
covers varies. Each dataset provides benefits and challenges for identifying freight bottlenecks.  

Two primary challenges that could present potential risks to this analysis effort and the schedule 
included readiness and availability of data (such as SWIM and HERE) as well as ODOT’s familiarity with a 
new source or tool (such as the HERE network). Key constraints that drove the selection of a dataset(s) 
for the bottleneck analysis included: 

• Does the dataset provide information that addresses critical concerns identified by stakeholders 
and the project team?  

• Is the dataset readily available? Some datasets may have enhanced the analysis but were either 
cost or schedule prohibitive.  

• Could the dataset be applied by ODOT staff within the project schedule?  

4.2 RECOMMENDED DATA PLAN 
The recommended data plan was based on a review of the available data and various bottleneck 
considerations. These considerations were drawn from the vision provided in the Oregon Freight Plan, 
project objectives and stakeholder feedback. The data plan is intended to provide comprehensive 
coverage of general freight considerations and flexibility to address specific criteria or combinations of 
criteria to identify and prioritize bottlenecks.  

No single dataset is inclusive of all of the bottleneck considerations. While all datasets have limitations 
and constraints, the recommended combination of datasets was identified as having the best potential 
to address critical considerations within the timeframe and resources of this effort. 

In order to leverage available data, a preferred combination of datasets was recommended. The plan 
allowed for the key information to be supplemented with other datasets, if needed, to fill gaps (such as 



Final | March 14, 2017  Page 12 

lack of coverage). This approach maximized the value of existing datasets, while strategically focusing 
effort on filling remaining gaps. 

Datasets were selected to identify the location and criticality of bottlenecks. The recommended general 
considerations and datasets that would be used to address them are provided in Table 1. 

Table 1. Selected Datasets 
Consideration Primary Source Potential Measures & Reason Supplemental Dataset 
Congestion / 
Operations 
(Indicators 
and Tiering) 

NPMRDS – 
National 
Performance 
Management 
Research Data 
Set 

- Speed, Delay, Travel Time, Reliability,  
- Reason: provides truck operations on 

the NHS system, updated on a 
monthly basis. 

- HERS-ST to provide volume 
information, complete coverage of 
the RRR system and to provide 
truck counts. 

- Other probe datasets (INRIX or 
HERE) will be used to supplement 
the operational data and fill 
locational data gaps. 

Commodity 
(Tiering) 

SWIM – 
Statewide 
Integrated 
Model  

- Commodity, Value, Tonnage 
- Reason: incorporates simulation of 

commodity flows from input-output 
models of industry production activity 
based on the official Oregon 
economic forecast at fine spatial 
levels (500 zones).  

- n/a 

Geometric / 
Spatial 
(Indicators 
and Tiering) 

HERS-ST – 
Highway 
Economic 
Requirements 
System State 
Version 

- Grade, Curves, Region, Highway Type, 
Connections, truck volumes 

- Reason: Provides the geometric (such 
as grade, curves), spatial attributes, 
and general characteristics (such as 
highway type and ODOT region) for all 
state routes. 

- TransGIS to provide information 
during the tiering process to 
account for security/safety 
qualitative measures 

Security / 
Safety / Risk 
(Indicators 
and Tiering) 

TransGIS - Redundancy, Seismic, Collisions, 
Weather  

- Reason: Provides comprehensive 
coverage of the state and 
incorporates sufficient high level 
information. May also be used for 
assessing system redundancy and 
potential issues related to bridges or 
other system considerations. 

- n/a 
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5 IDENTIFYING DELAY AREAS & PRELIMINARY RESULTS 
This chapter presents the step by step process followed to identify freight delay areas on the FHBP study 
network. Specific indicators were selected to highlight potential freight issues and thresholds were 
selected for each of the indicators to highlight the severity of the issues. This resulted in a preliminary 
list of delay areas that was vetted through the PMT, TAC, OFAC and ODOT regional management staff.  

5.1 OVERVIEW OF THE APPROACH 
A specific approach was employed to query delay areas and identify bottlenecks on the FHBP study 
network. The TAC and OFAC were consulted during the development of the bottleneck identification 
methodology to ensure it responded to key industry and state priorities. Some of the adopted 
bottleneck identification concepts were based on guidance recently published by the FHWA.3 This 
guidance stressed the importance of thinking about bottlenecks from the perspective of system users, 
leading to indicators that approximate user impacts and costs. It also highlighted the importance of 
delving into additional data sources to investigate the potential sources of apparent performance issues. 
Therefore, the approach included ‘bottleneck indicators’ to connect physical attributes to performance 
issues. The delay area identification methodology is outlined in Figure 3. 

Figure 3: Approach Overview 

  

                                                            
3 FHWA, 2015. Freight Performance Measure Approaches for Bottlenecks, Arterials, and Linking Volumes to 
Congestion Report, August 2015. 

Segment Corridors

Assess Performance 
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Identify Bottlenecks 
Anecdotal 
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The first step in Figure 3 involves breaking down the FHBP study network into corridor segments that 
can be analyzed independently. Per FHWA guidance, segments should be identified that have 
comparable characteristics, such as congestion patterns, traffic levels, and traffic operations. For this 
project, the NPMRDS segmentation was used. NPMRDS divides the National Highway System (including 
both highways and important arterials) into segments of different lengths (TMCs in the database). These 
segments have been carefully defined considering several of the criteria outlined in the FHWA guide, 
therefore serving as a reasonable corridor segmentation for this analysis. In urban areas TMC segments 
can be as small as several hundred feet, while in rural areas they can span over 10 miles, depending on 
the characteristics of the roadway network. TMCs are directional so that each roadway location would 
have two TMC segments, one for each direction of travel. 

Once segments were agreed upon, information from the datasets (detailed in section 4.2, Table 1) were 
analyzed to assess the performance of the corridors. One significant change made to the analysis 
methodology based on TAC and OFAC guidance was to focus on performance indicators for 
identification of the delay areas. Both stakeholder groups indicated that performance indicators, which 
calculate the delay and unreliability of travel in each segment, measure the primary impact to the 
freight industry. Therefore, performance indicators were used as the first screen to identify all the delay 
areas on the study network.  

Next, the bottleneck indicators rely on a variety of data sources to identify features of the roadways that 
may explain the performance issue. Because the data sources used to estimate the performance 
indicators are not perfect and could overlook or overstate certain types of performance issues, the 
bottleneck indicators could also be used to validate the results of the performance indicators.  

Finally, performance indicators were combined with additional information about the supply-chains 
using these corridors to evaluate the costs faced by carriers and shippers. This provides a different but 
complementary perspective to the one provided by the performance indicators. The second major 
change in the methodology recommended by the stakeholder groups was to identify the costs after 
bottleneck identification and use them to help prioritize, or tier, identified bottlenecks. Each indicator 
was then assigned a threshold to assess the severity of the problem.  

In addition to estimating different indicators, it was also important to consider anecdotal evidence from 
the stakeholders that use the corridors. The system users identified issues that were not captured by the 
data. Similar approaches have been found to be useful in the past efforts.4  

The following sections detail the process to identify appropriate indicators and thresholds for this 
project. It also presents the first map of delay areas identified using the indicators and thresholds as well 
as how stakeholder input influenced the results.  

5.2 PERFORMANCE & BOTTLENECK INDICATORS & THRESHOLDS  
Performance and bottleneck indicators and thresholds were used to identify the delay areas. 
Performance indicators were used to assess network delay and unreliability to identify, at the highest 
level, all the potential delay areas on the study network. Bottleneck indicators were used to assess and 

                                                            
4 Ibid.  
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study the delay areas further to confirm or explain the reason for the delay. This section provides 
information about how the indicators were calculated and used in the preliminary assessment.  

5.2.1 Identifying the Delay Areas: Performance Indicators & Thresholds 
Two performance indicators were used: Transportation Delay and Unreliability.  

Transportation Delay  
The transportation delay indicator approximates the hours of delay that trucks accumulate per mile on 
each segment per year. The calculation for transportation delay is as follows, the variables are defined in 
Table 2. 

𝐓𝐓𝐓𝐓𝑖𝑖 =
D ∗ T

L
 

Table 2: Data Sources for Calculating Transportation Delay 
Variable Definition Data Source/Calculation 

D Average annual delay per truck  

Used NPMRDS to estimate free flow travel times (10th 
percentile) and average travel times for the entire 
year. Compared the two to estimate average annual 
delay per truck. 

T Annualized average truck traffic  

The bi-directional daily truck counts from HERS-ST, 
which are based on a variety of state sources and are 
highly reliable, were used for this variable. They were 
multiplied by 365 to annualize and divided in half to 
create directional flows.  

L Length Length of one or more TMC segment. 

Unreliability 
The objective of this indicator is to capture the unreliability of shipment travel times that cause delays. 
While there is some overlap between this performance metric and the delay performance metric 
mentioned above, this metric is intended to capture the unreliability that goes beyond daily recurring 
congestion. In other words, the transportation delay indicator focuses on the impact faced by shipments 
taking longer to arrive on average, every day, while this indicator focuses on the impact of the driver 
having to leave extra time in order to avoid a shipment being late because of unpredictable congestion 
events. The calculation for Unreliability is as follows, the variables are defined in Table 3. 

𝐔𝐔𝑖𝑖 =
TTI ∗ T

L
 

Table 3: Data Sources for Calculating Unreliability 
Variable Definition Data Source/Calculation 

TTI =[95th Percentile travel time]/[50th 
Percentile travel time] weekday only 

Used NPMRDS to estimate the ratio of the 95th 
percentile travel time over the 50th percentile travel 
time for all records available on a given roadway 
segment. Only weekday travel was considered 
because weekend traffic is likely to follow different 
operating speeds. This would capture both recurring 
and non-recurring congestion. 
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Variable Definition Data Source/Calculation 

T Annualized average truck traffic per 
day 

The bi-directional truck counts from HERS-ST, which 
are based on a variety of state sources and are highly 
reliable, were used for this variable. They were 
divided in half to create directional flows. 

Performance Thresholds 
Performance indicators were the main source of information used to identity delay areas. By analyzing 
how the transportation delay and unreliability performance indicators vary throughout the FHBP study 
network, it was possible to select thresholds that identified varying numbers of delay areas. Different 
thresholds were initially set for roadways in three locations based on feedback from the PMT: Portland 
(“Urban – Portland”), other urban areas in the state (“Urban – Other”), and rural areas (“Rural”). The 
urban vs. rural definition was adopted from HERS-ST network (see Figure 4). HER-ST utilizes the MPO 
boundaries to determine whether a road is rural or urban.  

Figure 4: Urban and Rural Definitions 

 

After discussions with the TAC and OFAC, it was determined that “Urban – Portland” and “Urban – 
Other” roads should have the same thresholds. Separate thresholds were kept for “Rural” roads in order 
to conduct an analysis that considered the priorities of the whole state and were consistent with FHWA 
distinctions for freight classification. Applying the thresholds to the performance indicators for the first 
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time revealed that there are over 210 miles of the study network that experience serious delay and/or 
unreliability, as shown in Table 4.  
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Table 4: Proposed Performance Indicator Thresholds 

 
Transportation Delay  

(hr/mile-yr) Unreliability Bottleneck Miles 
% Bottleneck 
Miles of Total 

Urban - Portland 35,377 21,239 56.97 14.1% 
Urban - Other 35,377 21,239 25.17 2.1% 
Rural 12,135 7,464 128.09 1.8% 
Total -- -- -- -- 210.23 2.4% 

5.2.2 Confirming the Delay Areas: Bottleneck Indicators & Thresholds 
Bottleneck indicators were the sources of information used to: (1) validate the results of the 
performance indicators, and (2) attempt to identify factors which might explain the measured 
performance issues. The bottleneck indicators are useful to validate whether the locations identified as 
having performance problems also show up as having issues in other data. Seeing multiple measures, 
calculated from different data sources, coincide on the same location increases the robustness of the 
bottleneck identification. Moreover, the bottleneck indicators can provide insight into the nature and 
reasons for the performance issues. For example, a particular segment that has high transportation 
delay measures could be explained by high volume-to-capacity ratios, or by high accident rates. 
Identifying delay areas that were considered bottlenecks and tiering them is discussed in Chapter 6. 
Three bottleneck indicators were used: Geometric, Volume and Incident-related.  

Geometric  
Geometric bottlenecks are defined as highway features limiting the fluidity of truck operations. This 
could result from changes in roadway geometry or conditions, such as freeway on- or off-ramps, 
tunnels, traffic control devices and narrow lanes to name a few. If a geometric bottleneck is removed, 
the highway would see a considerable improvement in operations. In other words, these bottlenecks are 
not caused by demand outstripping capacity for extended lengths of the corridor, but capacity and 
operations being limited by specific roadway features. Table 5 provides some examples of data sets that 
were used to identify geometric bottlenecks.  

Table 5: Data Sources for Identifying Geometric Bottlenecks 
Variable Definition Data Source/Calculation 

Geometrics: % 
grade 

This will show the proportion of the corridor that 
has grades high enough to cause operational issues. 

HERS-ST/ HPMS. Proportion of 
miles greater than 2.5 percent.  

Geometrics: degree 
curvature 

This will show the proportion of the corridor that 
has curvatures high enough to cause operational 
issues.  

HERS-ST/ HPMS. Proportion of 
miles with curvature higher than 
3.5 degrees 

Narrow lanes or 
shoulders  Existence of narrow lanes or shoulders 

HERS-ST/ HPMS. Average width of 
shoulder 

Volume  
Volume bottlenecks occur when the demand for travel on a corridor increases past the typical capacity 
of that corridor. Volume related bottlenecks can be caused by overall demand, onramp traffic, peak 
period traffic, seasonal traffic, or special event traffic. Unlike geometric bottlenecks, it relates to 
demand approaching capacity. System performance would be improved by implementing operational 
improvements, travel demand management or expanding capacity. Table 6 provides data sources that 
were used to identify volume bottlenecks. 



Final | March 14, 2017  Page 19 

Table 6: Data Sources for Identifying Volume Bottlenecks 
Variable Definition Data Source/Calculation 

Volume-to-
capacity ratio 

Measure of whether road is approaching capacity. Capacity 
is estimated theoretically based on roadway characteristics. 
Ratio can be calculated at the hourly level to capture time 
of day effect.  

HERS-ST/HPMS. Results of modeled 
volume to capacity ratio.  
 

Peak 
Congested 
Travel 

Amount of hours of the day spent in congestion. 
Used NPMRDS to estimate the 
proportion of records with travel 
speeds lower than 10 mph. 

Incidents-Related  
Incident-related bottlenecks are locations experiencing greater than average delay due to traffic 
incidents. Incidents can be related to traffic crashes or weather events. The severity of the incidents are 
a key variable measured by these indicators. Table 7 contains indicators that were used to identify these 
bottlenecks. Note that with respect to crashes, all crashes were counted, whether they involve trucks or 
not, since the delay affects trucks.  

Table 7: Data Sources for Identifying Incident-Related Bottlenecks 
Variable Definition Data Source/Calculation 

Frequency of 
collision types 

This measures the frequency of 
collisions by type. It includes 
damage only crashes, injury crashes, 
and death crashes.  

ODOT Incident Log. Event types considered: weather, 
vehicle incidents, obstructions, animal obstructions, 
crashes, disabled vehicles. 

Frequency of 
weather 
influences on 
crashes 

This reports the type of weather 
involved during crashes.  

ODOT Incident Log. Event types considered: vehicle 
crash, weather, obstructions. 

Bottleneck Indicator Thresholds 
The threshold for each bottleneck indicator was set to select those in the top 20% in an urban TMCs and 
to select those in the top 10% of rural TMCs. 

Seasonality 
Seasonal factors were explored as a potential indicator at the request of the TAC and OFAC. The study 
team completed a high level analysis of speed differentials and vehicle incidents in both the summer 
and winter months. The analysis that could be completed in the timeline for this study did not reveal 
any significant trends or consistent issues in the network performance. Therefore, a seasonal factor 
indicator was not considered in this analysis. However, seasonality may merit more detailed 
investigation as part of future efforts.  

5.2.3 Preliminary Indicator Analysis Results  
The indicator analysis revealed 75 TMC segments or consecutive segments on the FHBL that triggered 
one or more of the indicators. The following two figures show the delay areas on the study network. 
They are color coded by the number of indicators they each triggered. These delay areas were brought 
to the TAC and OFAC for their review, feedback and guidance.  
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Figure 5. Preliminary Statewide Delay Areas (northbound and eastbound travel directions) 
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Figure 6. Preliminary Statewide Delay Areas (southbound and westbound travel directions) 
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Figure 7. Preliminary Portland Metro Area Delay Areas (northbound and eastbound travel directions) 

 

Figure 8. Preliminary Portland Metro Area Delay Areas (southbound and westbound travel directions) 
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5.3 FINAL DELAY AREAS LIST AND MAP 
The final list of delay areas was developed after the coordination with stakeholders and careful 
consideration of their input. Several iterations were conducted before the list was deemed final. This 
included vetting through the PMT and discussions with ODOT Region managers to ensure the delay area 
thresholds were accurate.  

The TAC, OFAC and ODOT Regional Management staff reviewed the first screening results. They stated 
that, while overall the results looked reasonable, the analysis appeared to understate the delay in 
Portland. They noted that most of the delay in the state is in the metropolitan areas, particularly 
Portland, and suggested that the different thresholds between urban and rural areas should be adjusted 
to better reflect that reality. Additionally, they raised questions about some rural delay areas.  

In response to this feedback, the team performed additional quality assurance and quality control 
reviews. In addition, the performance thresholds were lowered overall and the difference between 
urban and rural thresholds was reduced slightly as shown in Table 7. The TAC and OFAC reviewed the 
delay areas presented as a part of this secondary analysis and indicated that it was an accurate 
representation of the delay areas in the state.  

Table 8: Final Performance Bottleneck Thresholds 

 
Transportation Delay  

(hr/mile-yr) 
Unreliability Bottleneck Miles % Bottleneck Miles of Total 

Urban – Portland 22,082 15,328 81.07 20.1% 
Urban – Other 22,082 15,328 16.98 1.4% 
Rural 6,619 6,747 122.83 1.7% 
Total   220.88 2.6% 
 
The final delay area map is shown on the next page followed by an accompanying list freight delay areas.  
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Figure 9. Final Freight Delay Areas 
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Table 5. Final List of Freight Highway Delay Areas  

ID Road Place 
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Indicator Other Indicators  
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1 US-101 Bandon X         X 
2 US-101 Bunker Hill X  X  X X    X 
3 OR-42 Dillard/Winston/I-5 X  X       X 
4 US-20 Hines/Burns X     X    X 
5 US-26 John Day/Mt Vernon X     X    X 
6 US-26 Prineville/OR-126 X    X X   X X 

7 US20/US97 
Business Route 

Bend X X   X X  X  X 

8 I-5 Goshen (Eugene)/OR-58  X   X  X    
9 OR-207 Hermiston X     X    X 

10 US-97 Biggs Junction/I-84 X     X    X 
11 I-205 North of I-84 X X   X  X  X X 
12 I-205 South of I-84 X X   X  X  X  
13 I-84 West of I-205 X X    X X X  X 
14 I-205 Sunnyside  X   X      
15 OR-224 OR-213 Interchange X     X   X  
16 OR-212 I-205 Interchange X  X   X    X 
17 I-205 OR-213 X X         
18 I-84 NE 33rd Ave X X  X X  X X X X 
19 I-5 Interstate Bridge X X        X 
20 OR-99E I-5 Interchange X X X X  X    X 
21 OR-99E East of I-5 X     X     
22 I-5 Between OR-99E to US-30B X X    X X X  X 
23 I-5 Between OR-99E to US-30B X X     X X  X 
24 US-30B Arbor Lodge X     X     
25 US-30B University Park X    X X     
26 US-30 US-30B (St. Johns Bridge) X     X    X 
27 US-30 US-30B (St. Johns Bridge) X     X     

28 I-5 Boise (Between US-30B to I-
405) 

X X X   X X X X X 

29 I-5 
Boise (Between US-30B to I-
405) X X X X X X X X X X 

30 I-5 Eliot (Between I-405 to I-84) X X  X X  X X  X 
31 I-5 Eliot (Between I-405 to I-84) X X X X X X X X  X 
32 I-5 Marquam Bridge X X X X X  X X  X 
33 I-405 Fremont Bridge X X X X  X X X X X 
34 US-30 I-405 Interchange X X X X      X 
35 US-30 I-405 Interchange X X X X  X    X 
36 US-30 NW Industrial X X X X    X  X 
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ID Road Place 
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Other Indicators  

 T
ra

ns
po

rt
at

io
n 

De
la

y 

 U
nr

el
ia

bi
lit

y 

 G
ra

de
s 

 C
ur

ve
s 

 V
ol

um
e-

to
-C

ap
ac

ity
 R

at
io

 

 P
ea

k 
Co

ng
es

te
d 

Tr
av

el
 

 In
ci

de
nt

 F
re

qu
en

cy
  

 D
ur

at
io

n 
of

 In
ci

de
nt

 

 S
ea

so
na

l S
pe

ed
s 

 C
os

t o
f D

el
ay

 

37 US-30 BNSF Lake Yard X          
38 I-405 Downtown PDX X X X X X X X X  X 
39 I-405 Downtown PDX X X     X X  X 
40 US-26 Washington Park X  X X  X   X  
41 US-26 OR-217 X X X   X   X X 
42 OR-8 OR-217 X     X     
43 I-405 SW Broadway X X X X  X  X X X 
44 I-405 I-5 Interchange X X  X  X  X  X 
45 I-5 I-405 Interchange X X X X X X X X  X 
46 I-5 I-405 Interchange X X        X 
47 I-5 SW Multnomah Blvd X X X X   X X X X 
48 SW Kelly Ave I-5 Access X  X X  X    X 
49 I-5 OR-217 X X X       X 
50 OR-217 I-5 Interchange X X X X  X   X X 
51 I-205 I-5 Interchange X X  X     X X 
52 I-5 South I-205  X X        
53 I-5 South of Wilsonville  X   X  X X   
54 OR-99W McMinnville X     X    X 
55 OR-214 Silverton X     X    X 
56 OR-99E Salem X     X    X 
57 OR-22 West of I-5 X    X     X 
58 I-5 South of Salem  X X  X  X X   
59 I-5 South of Salem X X   X  X   X 
60 OR-34 Corvallis X  X X X X X X  X 
61 I-5 Border with California X  X    X X  X 
62 Ferry St. SE Salem X     X    X 
63 I-5 Saginaw  X   X     X 
64 I-5 South of Salem  X   X  X   X 
65 OR-217 Beaverton  X    X   X  

66 OR-217 
SW Canyon Rd Interchange 
(Beaverton) 

X    X    X  

“X” denotes the indicator thresholds triggered 
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6 FINAL TIERED FREIGHT HIGHWAY BOTTLENECK LIST 
The final step in the FHBP was to tier or prioritize the delay areas. The intent of tiering the delay areas is 
to provide an understanding of severity of the delay experienced throughout the state. This will also 
allow bring additional attention to higher priority needs. 

6.1 COST INDICATORS & THRESHOLDS 
The analysis team worked closely with the ODOT PMT to identify an appropriate tiering process that 
reflected the guidance given by the TAC and OFAC. An initial list of factors were developed to consider 
when tiering and presented to the TAC & OFAC. They were as listed below.  

• Urban/rural distinction  
• Performance 
• Other indicators  
• Cost 
• Resilience/redundancy 
• Leverage 
• Readiness 

The stakeholder groups emphasized that the tiers should be based on transportation costs to the freight 
industry. The three cost indicators used were: Transportation Delay, Unreliability and Inventory Delay. 
These are described in the subsections that follow. 

In addition, the stakeholder groups suggested that the team look at the impact to entire corridors, 
where there are a series of delay areas. In corridors with multiple delay areas, stakeholders noted that 
the truck driver experiences it as a single bottleneck and the cumulative corridor delay should be 
considered. For instance, I-5 may have a variety of issues that trigger 5 thresholds for 50 yards, 2 
thresholds for 25 yards, followed by all thresholds for 100 yards. In some instances, such as the Rose 
Quarter in downtown Portland or US 97 Parkway through Bend, these segments should be considered 
corridors with multiple delay areas, rather than a string of different delay areas. However, a short, 
isolated delay area presents a much more limited impact to the freight industry.  

Therefore, through team discussions with the PMT, nine corridors with multiple and/or long delay areas 
were identified. As shown on Figure 10, they are:  

• I-5: MP 289 to 308 
• I-205: MP 9 to 24 
• US30 Bypass: I-5 to St. Johns Bridge 
• US30: MP 1.5 to 7.5 
• OR26: MP 68.5 to 74 
• I-405: MP 0 to 4 
• I-5: MP 283 to 289 & I-205 ramps to MP 1.5 
• I-5: MP 240 to 248 
• OR20/US97 Business Route: MP 18 south & eastbound for 5 miles 
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Most of the corridors are in the Portland Metropolitan area, one is in Bend and one on I-5 near Salem. 
These locations experience congestion during multiple hours of the day. 

Figure 10. Freight Delay Corridors 
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6.1.1 Transportation Delay Costs 
The objective of this indicator was to translate transportation delay into costs. The calculation for 
Transportation Delay Costs is as follows, the variables are defined in Table 6. 

𝐓𝐓𝐓𝐓𝐓𝐓𝑖𝑖 = c𝑇𝑇𝑇𝑇𝐓𝐓𝐓𝐓𝑖𝑖 

Table 6: Data Sources for Calculating Transportation Delay Costs 
Variable Definition Data Source/Calculation 

c𝑇𝑇𝑇𝑇 

Parameter that indicates the 
additional costs that carriers face in 
having a truck delayed for 1 hour. 
This includes incremental fuel 
combustion, driver wages, and wear 
and tear.  

Used the values adopted in HERS5, minus inventory 
costs which are covered below, adjusted to 2016 
dollars. This comes out to a parameter value of 
$38.68/hr.  

6.1.2 Unreliability Costs 
The objective of this indicator was to capture the costs that shippers face with unreliability in shipment 
travel times. This indicator captures the fact that unreliability causes larger costs if the value of the cargo 
moved is higher or if the supply-chains that use the segment are trying to connect to intermodal 
infrastructure. The calculation for Unreliability Costs is as follows, the variables are defined in Table 7. 

𝐔𝐔𝐓𝐓𝑖𝑖 = c𝑈𝑈V 𝐔𝐔𝑖𝑖 

  

                                                            
5 FHWA https://www.fhwa.dot.gov/asset/hersst/pubs/tech/tech00.cfm  

https://www.fhwa.dot.gov/asset/hersst/pubs/tech/tech00.cfm
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Table 7: Data Sources for Unreliability Costs 
Variable Definition Data Source/Calculation 

c𝑈𝑈  
Parameter that indicates the cost of 
the unreliability metric measured 

This parameter was calibrated in relation to other 
cost parameters considered so that on average 
unreliability costs are as important as delay costs. 
There does not exist a consensus approach to 
estimate the costs of unreliability, however it is clear 
that these costs are not zero. One approach 
suggested by FHWA6 includes factoring up delay costs 
to include unreliability costs, based on previously 
estimated parameters on the value of reliability over 
the value of travel time. Another approach to 
breaking down the costs of unreliability can be found 
In NCHRP 08-99.7 The value adopted for this 
parameter can also be defined to increase if the 
corridor segment leads into an important intermodal 
infrastructure.  

V Average value of cargo  

Corridor level average from SWIM. Values were 
escalated to 2016 dollars. A procedure was 
implemented to truncate and scale the range of 
values per truck that resulted when combining this 
data with the truck AADT data. This was necessary in 
order to obtain estimates that were reasonable 
compared with nationwide data. The average value 
per truck was scaled to be $80,000, and the maximum 
value was truncated at $300,000 and the minimum 
value was truncated at $10,000.  

U Unreliability of network 
See Unreliability explanation in section 5.2.1, on page 
15. 

6.1.3 Inventory Delay Costs 
The objective of this indicator was to capture the costs faced by shippers by shipments taking longer to 
arrive because of average delays. When trucks are delayed by congestion, it postpones when 
merchandise can be sold, consumed, or utilized. This could represent significant costs if the merchandise 
has a high value, is perishable, or becomes obsolete quickly. These costs have two components. The 
interest cost of holding cargo represents the opportunity cost of tying capital in inventory, instead of 
receiving returns by investing it elsewhere. The effect of congestion on these costs is often small for 
most commodities, but it could be significant for high value commodities. A second component of 
inventory delay costs, which can be potentially larger, is the costs associated with spoilage or 
obsolescence. Some cargo, such as fresh agricultural products or mixed concrete, loses value while in 
transit.  

The calculation for Inventory Delay Costs is as follows, the variables are defined in Table 7. 

𝐈𝐈𝐓𝐓𝐓𝐓𝑖𝑖 = c𝐼𝐼𝑇𝑇 𝑓𝑓𝑖𝑖  V 𝐈𝐈𝐓𝐓𝑖𝑖 
                                                            
6 FHWA, 2015. Freight Performance Measure Approaches for Bottlenecks, Arterials, and Linking Volumes to 
Congestion Report, August 2015. 
7 NCHRP 08-99, 2016. Methodology for Estimating the Value of Travel Time Reliability for Truck Freight System 
Users, January 2016. 



Final | March 14, 2017  Page 31 

Table 8: Data Sources for Calculating Inventory Delay Costs 
Variable Definition Data Source/Calculation 

V Average value of cargo  

Corridor level average from SWIM. Values were 
escalated to 2016 dollars. A procedure was 
implemented to truncate and scale the range of values 
per truck that resulted when combining this data with 
the truck AADT data. This was necessary in order to 
obtain estimates that were reasonable compared with 
nationwide data. The average value per truck was 
scaled to be $80,000, and the maximum value was 
truncated at $300,000 and the minimum value was 
truncated at $10,000.  

c𝐼𝐼𝑇𝑇 

Parameter that indicates the 
inventory cost associated with 
delaying one dollar of cargo for 1 
hour 

Assumed conservatively that merchandise loses 4.5 % 
(1+prime rate) of its value per year. Dividing 4.5% by 
the number of hours in a year results in an hourly 
discount rate of 0.00051%.  
 

𝑓𝑓𝑖𝑖 
Factor accounting for spoilage and 
loss of value in transit 

This value was assumed to be 1 for this analysis, 
therefore not considering the effect of spoilage. 
However, for future iterations this parameter could be 
further explored. There exists no expert consensus for 
the values that this parameter should take. We 
suggest that ODOT try different values to give spoilage 
the desired importance. For example, assume that 
agricultural commodities have a value of 1.5 
(effectively 50% increase in the discount rate), and 
pharmaceuticals/electronics and other timely 
commodities have 20% increase in discount rate from 
faster obsolescence. From SWIM, obtain the value 
shares of these commodities on segments and find 
average 𝑓𝑓𝑖𝑖. Ask stakeholders about this parameter to 
validate and refine assumptions. 

6.1.4 Cost Thresholds 
The cost indicators measure the transportation costs of the performance issues on motor carriers and 
supply-chains. As such, these indicators were used to group delay areas into tiers according to priority. 
Bottlenecks that cause the highest costs were marked as such, eliciting the attention of policy makers. 
While this indicator was used along with others to identify and confirm bottlenecks, it was also used to 
help prioritize bottlenecks once they were tiered. 

Once the corridors were defined, tiering measures and thresholds were established. This process was 
also conducted with heavy involvement between the analysis team and the PMT. The final tiering 
measures and thresholds are presented and described in Table 9.  
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Table 9. Tiering Measures & Thresholds 
Tiering Measure & Description Threshold 

Transportation Delay Costs per mile: This measure includes delay, unreliability 
and inventory costs in terms of wasted gasoline, paying for longer hours of 
travel, delaying inventory, and missed or late deliveries. 

Low:  $0 - $1,100.5 
Medium:  $1,100.6 - $2,201.0 

High: $2,201.1+ 
Single Direction or Bi-Directional Delay: This measure looked at whether the 
delay was in both travel directions (i.e. northbound and southbound or 
eastbound and westbound) or whether it was just in a single direction.  

Low:  single-direction 

High: Bi-directional 

Corridor Measures: Three measures were developed to consider the cumulative impact of 
multiple or lengthy delay areas in close proximity to one another. 

• Defined corridor 
Low:  No 
High: Yes 

• Cumulative corridor delay and unreliability costs 
Low:  $0 

Medium: $1 - $42,890 
High: $42,890 - $85,781 

• Lane miles of delay in corridor  
Low:  0 miles 

Medium:  1 - 84.6 miles 
High: 84.7 - 169.2 miles 

Freight Network Designation: If a delay area was on the state or national 
freight network, the delay area received a higher ranking.  

Low:  None 
Medium: One 

High: Both 
 
After analyzing the data and vetting the results with the PMT, the delay areas and corridors were tiered 
as shown in Figure 11 and Figure 12. Table 9 details how each delay area performed against the tiering 
measures.  

As shown, delay areas within corridors tended to perform in the top two tiers due to the cumulative 
transportation costs and lane miles of delay measures. Note that only one corridor, I-5 through Portland, 
is designated in the top tier. This is because the cumulative cost of transportation delay and lane miles 
of delay far exceeds any other corridor within the state. These figures and tables, along with Table 5 and 
Figure 9, represent the Final FHBP List endorsed by OFAC during their regular meeting on January 18, 
2017. 
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Figure 11. Tiered Freight Highway Delay Areas  
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Figure 12. Tiered Freight Highway Corridors and Delay Areas  
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Table 10. List of Tiered Freight Highway Delay Areas  
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7 LESSONS LEARNED AND ITEMS FOR FUTURE STUDIES 
The process of identifying freight delay areas and bottlenecks was iterative. There were data issues and 
limitations, preconceived project priorities, and many learning experiences along the way. This section 
presents lessons learned from the FHBP Project conducted for the State of Oregon.  

The NMPRDS does not provide data beyond the National Highway System. Although it was very effective 
for analysis of the Oregon’s Reduction Review Routes, which are mostly on the NHS, it would not be as 
effective for analysis of more local routes. 

The TMC segments established in NMPRDS were found to be a very reasonable unit of analysis. One 
lesson learned is to establish the appropriate unit of analysis from the start. The TMC are small and 
provide a lot of precision, but can be difficult to combine together for analysis at the corridor level.  

The HERS-ST dataset provided extensive information for Oregon in terms of volume and roadway 
characteristics, which was instrumental to this analysis. In addition, linking the NMPRDS and HERS-ST 
data proved to be critical to the level of analysis conducted for this project because it allowed us to 
combine the count data with the operational data from vehicle probes for the performance measures.  

This analysis benefited from use of the ODOT incident logs. The Incident Logs provide broader 
information about more types of incidents than the CARS dataset, which is traditionally used. This 
allowed us to look at additional factors that impact transportation operations. 

The SWIM dataset provides important data regarding volume and value of commodities that allowed 
more accurate estimation of the cost of delay. Future updates of the SWIM are scheduled. The update 
will cover commodities and routing. SWIM can also be used to project future conditions.  

The HERS-ST dataset relies on the HPMS dataset to define urban and rural areas. As such, urban areas 
are defined as the area within the MPO boundary. Around the Country, most MPO areas are truly 
urbanized, however, in Oregon, there are areas within MPOs that are not urban. This is the case in the 
Rouge Valley MPO and the Middle Rouge MPO where there are long segments of characteristically rural 
highway. In these instances, the dataset defined some highway segments between urban areas as 
urban. There may be an opportunity to utilize a different definition of urban and rural in future analyses. 
Although the results may not change significantly, it might better represent the character of the 
segments. 

Multiple datasets and indicators served as a useful check. The incident, geometry and volume data, for 
example, was used to confirm delay areas. It may be useful in the future when looking into addressing 
issues at individual delay areas.  

In the future, there may be desire to look at freight needs beyond state facilities. The same level of data 
may not be available or organized as it was for the national and state freight network. This may pose 
challenges to adequately assess other levels of Oregon’s roadway network.  
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8 NEXT STEPS 
This FHBP Project is just one step of an ongoing process. The FAST Act requires the development of a 
Freight Investment Plan which is fiscally constrained. The tiered FHBL will inform this process.  

The FHBP List will also be useful to identify Critical Urban Freight Corridors (CUFC) and Critical Rural 
Freight Corridors (CRFC). The FAST Act limits the total number of miles that can be designated CUFC and 
CRFC in each state, as shown in Table 10. The FHBP Urban mileage is much more than that allowed 
under the FAST Act. ODOT will need to identify the urban freight miles that are most critical at this time 
to designate. 

Table 11. FAST Act Urban & Rural Mileage Limits vs FHBP Urban & Rural Freight Delay Areas 
CUFC Maximum Mileage Limit 77.53 miles 

FHBP Urban – Portland 81.07 miles 
FHBP Urban – Other  16.98 miles 

FHBP Urban Total  98.05 miles 
CRFC Maximum Mileage Limit 155.06 miles 
FHBP Rural Total 122.83 miles 
 
ODOT will be able to leverage the FHBP information in order to direct funds to solve specific issues on 
the freight network. The collated dataset developed for the project will be an asset to ODOT and should 
be routinely updated as needed and as the data sets (NMPRDS, HERS-ST, and SWIM) are updated. 
Further, if a new or more relevant datasets or analytic tools become available, ODOT should consider 
incorporating them into future freight bottleneck work.  
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APPENDIX A: SUMMARY OF POTENTIAL DATA SOURCES 
Name & Source  Collection Method Highlights  
FAF v4.1 – 
Freight Analysis 
Framework: 
Bureau of 
Transportation 
Statistics in 
partnership 
with FHWA 

Relies on the 
Commodity Flow 
Survey and 
integrates 
additional data 
from a variety of 
sources to provide 
the most 
comprehensive 
description of 
freight flows in the 
U.S. that is publicly 
available.  

Key Characteristics 
- Included a forecast of freight flows out to 2045 for three scenarios of economic growth: baseline, optimistic and 

pessimistic. 
- Only includes estimates of tons and value. 
- Latest version used the 2012 Commodity Flow Survey forecasted though 2015. Previous version were prepared in 

2007, 2002, and 1997. 
Benefits 
- Most comprehensive descriptions of freight flows in the US 
- Shows the main freight flows by commodity and mode to and from Portland and the remainder of the state 
- Shows the commodity mix and value/ tonnage totals traveling through on and through Oregon’s main highways 
- Can identify the commodity groups or routes that are likely to see significant growth in freight flows in the future 
Challenges & Limitations 
- Only has two geographies in Oregon: Portland and remainder of the state 
- FAF traffic assignment has questionable results for individual highways/ corridors because of the approximate 

nature of the methodologies used given the lack of local travel information. 
CFS 2012 – 
Commodity 
Flow Survey: 
Bureau of 
Transportation 
Statistics 

The dataset is 
created by 
conducting a 
survey of shippers 
every 5 years as 
part of the 
Economic Census.  

Key Characteristics 
- Primary source of national and state-level information on domestic shipments in the U.S. It covers the mining, 

manufacturing, wholesale, and selected retail and trade sectors.  
- First compiled in 1993. 
Challenges & Limitations 
- Does not provide any additional data opportunities for bottleneck identification relative to what is already provided 

by FAF. 
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Name & Source  Collection Method Highlights  
ATRI Probe Data 
- American 
Transportation 
Research 
Institute 

Trucks with 
installed GPS 
equipment.  

Key Characteristics 
- Can take many formats depending on the desired application. An often used format records the latitude and 

longitude of trucks along the highway network with time-stamp information.  
- Can be reported for the NHS—the information used in NPMRDS—or for all the vehicle travel available. 
Benefits 
- Significantly detailed data. 
- Estimates travel speeds directly from probe records. 
- Has information about the density of truck travel along different routes and corridors. 
- Data may be available outside of the NHS, which then can be used to supplement the travel speed estimates from 

NPMRDS. 
Challenges & Limitations 
- This data needs to be acquired from ATRI directly, typically at a cost, and can take a wide variety of formats 

depending on the specifics agreed with ATRI.  
- Extensive additional processing (six or more months) is required to obtain useful information. 

NPMRDS– 
National 
Performance 
Management 
Research Data 
Set: FHWA 

Developed based 
on probe data from 
GPS instrumented 
personal vehicles 
(including mobile 
phones, vehicles, 
and portable 
navigation devises) 
and GPS 
instrumented 
trucks. The truck 
probe data comes 
from ATRI.  

Key Characteristics 
- Provides traffic speed information on the entire NHS (but no other highways or roadways).  
- Developed with the objective of helping State and MPOs measure the performance of automobile and truck traffic. 
Benefits 
- Extensive coverage provides a large number of records, which improves the accuracy of the travel time estimates 

reported. 
- Truck data is separately sourced. 
- Publicly available and provided at no cost to public sector users. 
- Pre-processing is not required. 
Challenges & Limitations 
- Does not include information about vehicle volumes, which makes it difficult to estimate total delay and 

understand the number of trucks affected by unreliability or mobility challenges that are identified in the data, 
however other complementary datasets could be used to obtain volume information. 

- Travel times reported for all vehicles do not reflect the traffic volume of passenger vehicles and trucks in actuality, 
but rather the probe sample size available for each road. 

- Does not break down results by truck type. 
- Contains a large number of records. 
- Pre-processing of the GPS probe data makes assumptions about when truck trips start and end using models of 

truck trip behavior 
- Vehicles instrumented by ATRI tend to be more advanced, therefore total truck fleet operations on the NHS may be 

overestimated. 
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Name & Source  Collection Method Highlights  
HPMS – 
Highway 
Performance 
Monitoring 
System: FHWA 

State DOTs provide 
data annually to 
FHWA 

Key Characteristics 
- Provides data about the extent, condition, performance, use, and operating characteristics of public highways in 

the US. 
- HPMS is the primary source of information used by the federal government for distribution of funds. 
Benefits 
- Dataset is free to the public. 
- Provides a wealth of information describing the characteristics of public roads in the U.S. This information can be 

used in an attempt to find possible reasons for drops in speed or increases in unreliability observed in the NPMRDS. 
- Provides information about the k-peak factors, needed to translate average daily travel volumes to peak and non-

peak volumes. 
Challenges & Limitations 
- Currently no crosswalk that relates the NPMRDS highway road network to the NHS network that is used to collect 

the truck volume data by ODOT. 
- With the exception of the interstate system, the data is a non-statistical “sample” dataset of the roadway system 

FARS – Fatality 
Analysis 
Reporting 
System: 
National 
Highway Traffic 
Safety 
Administration 
(NHTSA) 

NHTSA devised a 
method to 
combine census, 
existing State files, 
and sample-based 
information to 
provide 
representative 
traffic crash data. 

Key Characteristics 
- Used to provide descriptive statistics (over 100 data elements) about fatal traffic crashes on United States (US) 

highways to help suggest solutions, and to evaluate the success of safety standards or programs. 
- The data includes, but is not limited to: vehicle information, alcohol levels, seatbelt usage, pedestrian and cyclist 

information, and non-occupant information. 
Benefits 
- Easily and freely accessible, is standardized at the national level, and can be queried from the NHTSA website. 
- Allows for analysis of safety across a variety of variables. 
- specific locations of higher frequency fatal crashes can be identified 
Challenges & Limitations 
- Because the dataset focuses on highway safety and fatal crashes, its application to bottleneck identification is 

limited to identification of locations of frequent crashes and analysis of severity. 
HERS-ST – 
Highway 
Economic 
Requirements 
System State 
Version: FHWA 

ODOT Key Characteristics 
- Engineering/economic analysis (EEA) tool that uses engineering standards to identify highway deficiencies, then 

applies economic criteria to select the most cost-effective mix of improvements for system-wide implementation. 
Benefits  
- It includes HPMS data that has been enhanced to represent a 100% sample or fall Oregon State Highways. 
- ODOT has enhanced HERS-ST with additional statewide datasets that cover many of the other Oregon specific 

datasets. 
- ODOT staff have a good understanding of the tool development and application. 
Challenges & Limitations 
- Updating the HPMS data in HERS-ST is not automated and requires some minor-to-moderate additional work. 



Final | March 14, 2017      Page 42 

Name & Source  Collection Method Highlights  
SWIM v2.5 – 
Statewide 
Integrated 
Model: ODOT 

SWIM represents 
post-recession 
patterns by using 
the DAS economic 
forecast with 
observed data up 
to September 
2015. 

Key Characteristics 
- Combines the dynamic interaction between Oregon’s economic, land use, and transportation systems into one 

unified modeling tool.  
- Has eight sub-models: Economic, Population Synthesizer, Aggregate Land Development, Activity Allocation, 

Activity-Based Passenger Travel, Commodity-Based Commercial Travel, and Highway and Transit Assignment. 
- Shows tonnage and value moving on Oregon’s roads 
Benefits 
- Represents economic flows of households and industries. 
- Allocates commodities across screenline (and potentially using major corridors in the v2.5 update) throughout the 

state. 
- Can be used to identify and prioritize corridors that support significant commerce (relative to other corridors) 

within Oregon and those that provide travel through the state. 
Challenges & Limitations 
- Network is heavy on the state highways and light on the local roads and highways. 
- SWIM 2.5 is still in development, and has not been subjected to exhaustive sensitivity testing. 

ODOT Traffic 
Volumes 

Various sources, 
including 
continually running 
ATR stations and 
sporadic tube 
counts. 

Key Characteristics 
- Covers the entire state highway network; a selection of major non-state roads are also included as point counts. 
- Volumes include the Annual Average Daily Traffic (AADT), design hour factor (k-factor, used to obtain 30th Highest 

Hour vehicle volume from AADT), projected AADT, and ton-mileage truck volumes. Percentages by FHWA 13 
Category classification8 (based on vehicle size) are provided as well.  

- Updated annually, though some classification count locations may be up to three years old.  
- At ATR stations data is collected continually, is available in hourly summaries, and can provide seasonal and daily 

volume profiles. 
- Reported in HERS-ST 
Benefits 
- ODOT Traffic Volumes provide the basis for a wide range of highway analysis products, are produced by ODOT and 

can be accessed for free.  
- Valuable for locating areas with heavy freight traffic and/or where congestion will be most impactful.  
Challenges & Limitations 
- There is coarse spatial and temporal resolution for this data which may limit its usefulness for locating fine-grained 

bottlenecks. Speed and travel time are not included. 

                                                            
8 https://www.fhwa.dot.gov/policyinformation/tmguide/tmg_2013/vehicle-types.cfm  

https://www.fhwa.dot.gov/policyinformation/tmguide/tmg_2013/vehicle-types.cfm
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Name & Source  Collection Method Highlights  
ODOT Highway 
Inventory 
(TransViewer) 

Records are 
retrieved by 
highway number 
and milepoint 
range queries on a 
web interface, the 
public version of 
which is limited to 
500 records per 
query.  
 

Key Characteristics 
- Includes all state highways. 
- Includes information on lane geometry and materials, roadway and roadside structures, vertical grades, and 

horizontal curves.  
Benefits 
- Data provides direct insights into physical constraints that can affect freight movement.  
- Some data is available through TransGIS and/or FACS-STIP in a format that integrates with other datasets easily. 
- Data is available from ODOT at no additional cost.  
Challenges & Limitations 
- Web query format and data format (which is in Excel, but not a flat file) may make integration with other datasets 

challenging. 
TransGIS and 
FACS-STIP – 
Features, 
Attributes, and 
Conditions 
Survey, 
Statewide 
Transportation 
Improvement 
Program: ODOT  

Provides access to 
many ODOT 
inventory datasets. 

Key Characteristics 
- FACS-STIP and TransGIS provide access to reliable and centralized asset database,  
- Data is provided for all state highways, and a small selection of non-state roadway information is available as well.  
Benefits 
- FACS-STIP and TransGIS are produced by ODOT and available for no additional fee. 
- Includes access to volumes, lanes and shoulders, highway classifications, posted speeds, bridges, and crash records. 

As well as other unique inventory items such as ITS sites, pavement conditions, rail crossings, milepoints, traffic 
barriers, right and left turn lane locations, and political and environmental boundaries. 

- FACS-STIP is available internally to ODOT through a web map interface that facilitates “Asset Data to Go” 
spreadsheet export of features by highway milepoint in a user-defined query area.  

- TransGIS provides GIS data covering a similar range of features, and is available publicly though a web map 
interface and through ftp download of statewide GIS files.  

- Useful for analytical context, including traffic volumes, freight routes, lane, shoulder, and pavement conditions.  
- Data is well formatted for GIS analysis and integrates well with other ODOT data.  
Challenges & Limitations 
- It is generally static data (manually updated as changes are identified) and does not represent changing traffic 

conditions. 
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Name & Source  Collection Method Highlights  
ODOT 
Restricted 
Bridges and 
Routes 
 

TransGIS and FACS-
STIP 

Key Characteristics 
- Covers all publicly accessible bridges, excluding those that are maintained by the federal government.  
- Data is available in GIS, and updated annually although individual bridge assessments may be significantly older.  
- Bridge characteristics include flags for structurally deficient bridges, functionally obsolete bridges, weight restricted 

bridges, and bridges with low vertical clearance. It also includes details on structure type and condition, owner, 
permitting information, length, width, and number of lanes. 

Benefits 
- Data is available at no additional cost.  
- Restricted bridge data could be used to identify physical bottlenecks and evaluate the effect of detours, including 

an assessment of freight network redundancy or resiliency.  
- Data is provided in GIS format that integrates well with other ODOT datasets.  
Challenges & Limitations 
- Data is static and does not represent traffic conditions. 

ODOT Incident 
Log: Region 1 & 
2 

Incident Response 
Personnel 

Key Characteristics 
- Data attributes include the location of the incident (by milepoint and lat/long), the details of vehicles involved 

(including identifying trucks), the impact of the incident (lanes closed), response actions taken (vehicles dispatched, 
ITS sign messages), and the duration until the incident has been cleared.  

- Automatically created as a component of the Computer Aided Dispatch and Automatic Vehicle Location technology 
used in the program.  

Benefits 
- Can identify patterns that help to convey the relative frequency and impacts of incidents (which also may be 

reflected in travel time datasets). 
- Can be used to identify non-recurring events that temporarily impede the flow of traffic. 
- available in a database format that includes coordinates to facilitate mapping 
- Data is available at no additional cost. 
Challenges & Limitations 
- Limited to Region 1 and Region 2. 
- Records require additional processing and integration with other sources to provide meaningful insights. 
- Commonly has location issues: coordinates do not always match descriptions, and sometimes an incident will be 

flagged for an intersection (when it should be a segment) or vice-versa. 
- There can be some inconsistency in how crashes are coded, and fields may contain errors. 
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Name & Source  Collection Method Highlights  
CARS - Crash 
Analysis 
Reporting 
System: ODOT 

 Key Characteristics 
- Dataset includes a large number of crash attributes which include, but are not limited to: location, road 

characteristics, and proximity to intersections, weather conditions, crash severity, and collision type.  
- ODOT prepares annual reports that include summary statistics and comparisons to previous years.  
- Available via TransGIS. 
- Because fatal crashes are likely to be included in the FARS database, there is overlap between the two datasets.  
Benefits 
- Data is freely accessible and individual queries can be run to examine specific portions of roadways. 
- Grouping frequency of crashes by mile-marker will allow for the determination of locations where crashes are more 

likely to occur and thus are more likely to result in bottlenecks.  
- Has been archived for many years, highlights safety concerns, and has broad coverage. 
- Is for all vehicle crashes, not just fatalities, therefore it is more comprehensive than FARS.  
- Dataset can be used to examine safety concerns on roadways, as well as examine these concerns over time.  
- Lends itself easily to mapping or spatial analysis. 
Challenges & Limitations 
- Because it is a dataset of crash information, it is only applicable in instances where a crash occurs and is reported.  
- There are many other reasons a bottleneck may occur that cannot be identified with this dataset.  
- The tool used to select and examine crash information is cumbersome due to the user interface. 

WIM – Weigh-
in-Motion: 
ODOT 

Green Light 
Preclearance 
Program 

Key Characteristics 
- Current WIM loop detection provides data on axle weight, vehicle speed, time, station locations, among other 

vehicle characteristics.  
- Data has been collected and archived by ODOT in varying degrees since the 1990’s, with only the more recent years 

of data containing speed information.  
- Data is continually being collected at the 22 locations, and includes speed, axle weight, truck length, and various 

other vehicular descriptors.  
- Data can be grouped by time of day or season to provide insight into a variety of truck trends. 
Benefits 
- Used to analyze and describe truck volumes and axle weight/spacing, as well as to examine reductions in pollution 

that result from using the system.  
- Can examine seasonal or weather related variability in truck traffic. 
- Data provides the option to examine frequency, time-of-day, and seasonal variance among trucks.  
- Allows for examination of changes in traffic patterns with respect to time.  
- Although the data collected is only a sampling of trucks on the system, such analysis could include the growth in 

total number of trucks, which routes are used, and changes in vehicle weight or vehicle classification. 
Challenges & Limitations 
- Limited number of locations across Oregon and not having WIM loops to detect trucks in all lanes, the ability of 

these data to identify bottlenecks is limited, and only applicable to locations within close proximity to station. 
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Name & Source  Collection Method Highlights  
TomTom 
Historical Speed 
Profiles (2010) 
 

Dataset was 
purchased by 
ODOT and is 
available as data 
fields accessed 
within the Visum 
proprietary 
software program. 

Key Characteristics 
- Dataset covers most collector and higher roadways. 
- Includes both weekday and weekend average speeds by hour of the day, but does not contain any underlying raw 

data statistics or variability. 
Benefits 
- Broad coverage throughout the state. 
- Easily mapped using the Visum interface. 
Challenges & Limitations 
- Speed profiles are approximate and may not match actual conditions (profiles are “best fit” matches). 
- Speed profiles do not contain any information related to reliability. Only one value (average) is provided for each 

hour of the day. 
- Data is 2010; no newer data is available. 
- Data is not freight specific. 
- There are limited observations in less dense areas. 
- Roads with unusual local travel patterns (e.g., peaks caused by adjacent land uses or operational patterns, such as 

peak period ramp metering) might not fit pre-defined speed profiles. 
TrafficStats – 
TomTom 
Custom Travel 
Time  
 

 Key Characteristics 
- Travel time product, based on probe data, which includes statistical travel time data by corridor.  
- Contains more detailed data than Historical Speed Profiles, however it would also require an additional purchase. 
- Data can be queried and filtered through a web-interface and downloaded as a .csv file along with a shapefile for 

mapping.  
- The data is available in 15-minute periods and includes mean travel time and other statistics (including standard 

deviation and percentile values) for reliability calculations.  
- The data can be reported for individual segments and aggregated to the corridor level, however there is no 

differentiation for freight. 
Benefits 
- Offers higher resolution than other typical travel time datasets (e.g., INRIX and INRIX XD or HERE),  
- Segmented down to the “decision point”, which is typically a street segment.  
Challenges & Limitations 
- While the dataset provides very detailed segments, it would likely be cost-prohibitive for statewide application.  
- The additional detail is better-suited to corridor studies and may be unnecessary for a broad, statewide application. 
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Name & Source  Collection Method Highlights  
INRIX Probe data Key Characteristics 

- Travel time probe data for each segment by time of day. 
- Data is summarized by segment (TMC) and covers most of the state system. 
- Has an Analytics Tool could be used to map the data, aggregate by corridor, and select reliability metrics. The 

Analytics Tool also includes a proprietary bottleneck indicator  
- ODOT has access to historical data, but does not maintain a subscription to the proprietary mapping and analysis 

tools. 
Benefits 
- INRIX data has the same limitations of all probe datasets (data is a sampling and some processing is required), the 

statistical measures that are offered are generally a good reflection of the raw data and notes are provided where 
data has been estimated to fill a gap (through this requires a raw data download).  

Challenges & Limitations 
- Future processing would require manual database and mapping tools that could be very time intensive. Some 

effort would be required to determine the extent of data coverage during the various historical periods.  
- Access is no longer available to ODOT due to expiration of the agreement. 

HERE: ODOT Probe data Key Characteristics 
- Based on probe data. 
- Covers most major facilities and provide additional coverage beyond what is included in NPMRDS. 
- Available through the Iteris web interface in five-minute increments. Data is through 2012. 
- Web interface allows the data to be queried and filtered by location and other considerations such as month, day, 

time, etc.  
- The specifics of the dataset and user interface is be based on the negotiated contract with ODOT. 
Benefits 
- Latest and best resolution travel time database. 
- Supplements corridors where NPMRDS does not reach.  
- May provide better resolution and more filter parameters than what is available through NPMRDS. 
Challenges & Limitations 
- Dataset is not currently available to ODOT, but may be so in the near future.  
- ODOT has limited knowledge about specifics of the product application which can impact analysis methodology.  
- Specific roadway coverage is unknown and there may be gaps in some rural areas.  
- It may be a time intensive process to query and link these datasets to other existing datasets for analysis. 
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