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- T The study area boundary was based on MAPAG6s design
Chapter 1 I ntrOd UCtlon includes all of Douglas and Sarpy Counties in Nebraska, Western parts of Pottawattamie County in lowa, and a
small segment of Cass County along US 75 northwest of Plattsmouth in Nebraska. The study area was expanded
slightly into the northwest corner of Mills County, lowa between the Missouri River and 1-29, to include the recently
Stu dy Pu rpose completed US 34 connection between 1-29 and US 75
The Metro Area Travel Improvement Study (MTIS) is a collaboration between the Nebraska Department of Roads (NDOR) _ . ) ) .
dth i | ) ] h ) ] dv th ) ¢ 1 All National Highway System (NHS) routes are included in the study area. Additional non-NHS routes that were
and the Metropolitan Area Planning Agency (MAPA). MTIS is a comprehensive transportation study that recognizes future considered priority corridors by NDOR & MAPA were included as well.
interstate and freeway system needs are intrinsically linked with arterial, local roads and transit system needs and

investment decisions in the MAPA region. This approach provides the opportunity for identifying an optimum area-wide, T The freeway system in lowa will not be evaluated in MTIS, as the Council Bluffs Interstate system is currently

undergoing a multi-year reconstruction and expansion that will address long-term mobility and safety needs. Those

multimodal transportation system where investment decisions are made understanding the comprehensive travel network Council Bluffs Interstate projects included in the current Transportation Improvement Program (TIP) will be part of
and leveraging available strategies and options to efficiently meet the community needs. The purpose of the study is to: t he f eplus-sommintgt (B+C)future regional system assumed to be in place for the baseline conditions
analysis.

1 Develop a comprehensive, multimodal, multisystem plan
9 Prioritize projects for short-term, mid-term, and long-term
1 Consider funding constraints and TIP shortfalls

Figure 1.1. Study Area and Roadways

£

Platteview
1 Phase 2: Strategy / Alternative Development and Evaluation 307

1 Phase 3: Alternative Design and Implementation Plan

Hwy 36
Study Goals and Objectives 5 : N & ( N
The performance goals listed below, initially developed from the priorities identified at the study g 2 'i{;
kick-off meeting, were discussed and vetted by workshop participants to ensure that they provided \.
an accurate expression of transportation priorities for the region while supporting the study purpose. orensen ~
1 System Preservation: Achieve state-of-good-repair by prioritizing projects that address o ___WestMapl \ \Amas
timely and cost-beneficial asset rehabilitation. 5 = [\ v
I Congestion Reduction: Reduce the growth of peak-period delay on freeways and improve 3 8 8 S s
system reliability and overall performance. J [ - et A D e
1 Mobility and Accessibility: Reduce the growth of peak-period travel times for all modes, Wes,:n,e,@ 3 -
and increase transit access and ridership. \,,%@ F —o
1 Stewardship and Environment: Address air quality concerns, consider land use in all - &—7 - — \/_
improvements, and incorporate economic, social, and environmental criteria in project r i } . \
selection and programming decisions. ) e 5’\
1 Safety: Reduce fatalities and serious injuries. : g g /‘T t 7
I
Study Approach f rd ~ e e TR “'\]
The study will utilize a phased approach. This report covers Phase 1. The study phases include: /J
1 Phase 1: Existing / Future No-Build Conditions Review
\

Legend
Study Area

The first phase of the study has defined the study area boundary and roadways based on
discussions with NDOR, MAPA and jurisdictional stakeholders. The MTIS study area is shown in
Figure 1.1 and includes the following elements: |:| MTIS Study Area

—— Additional Routes

—— MAP-21 NHS » .
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Study Background

Previous Freeway Master Plan / Reconstruction

The previous freeway master plan for the Omaha metropolitan area was completed in 1985. The objective of the study was
to develop a rehabilitation plan which corrected the existing geometric and operational deficiencies and accommodated
future traffic requirementsi n t he #fAyear 2 The planalsodnclinedya comsirdction phasing plan for
rehabilitation within the framework of the long-range plan. Reconstruction projects recommended by the master plan have

been completed over the last 20+ years and are shown in Figure 1.2.

The preferred ultimate plan from 1985 is nearing the end of its useful life. NDOR recently removed a series of bottlenecks
on the freeway system in 2014 that were originally constructed as part of the 1985 freeway master plan. These recent
projects addressed localized congestion issues but will not address system-wide congestion issues expected in the future.
MTIS aims to provide NDOR with a new freeway master plan for the Omaha metropolitan area.

Figure 1.2. NDOR Interstate Reconstruction Omaha Projects (1989 - 1999)
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LRTP Process

As part of its role as the Omaha-Counci | Bl uffs metropolitan areads Metropol

receives federal funding for transportation projects and programs. MAPA is required to update its Long Range
Transportation Plan (LRTP) every 5 years. The LRTP is a document that identifies:

1 A-regional transportation vision for the community
1 Current and future transportation system needs
1 Areasonably-fundable list of projects, program, and strategies to implement over the next 20+ years.

The region is currently completing its 2040 LRTP, which will be adopted later this year. The 2040 LRTP is considered an
interim document, that builds off of the products and vision provided by the 2035. The technical analyses completed as a
part of the MTIS will help drive development of successor metropolitan transportation plans including a 2050 LRTP. The
2050 LRTP will align with the horizon year of MA P A l@esirtland 2050 plan that developed future land use scenarios for
input into the MAPA travel demand model.

Study Participants / Stakeholders

Multiple government agency committees have been established to help guide the MTIS Consultant Team. These include:

1 Executive Committee: Members include representatives from NDOR, MAPA, the City of Omaha and FHWA. This
committee is responsible for high-level decisions regarding study scope, study schedule and study
recommendations.

1 Management Committee: Members include representatives from NDOR and MAPA. This committee is
responsible for day-to-day management of the study. Monthly progress meetings are being conducted with this
committee to review study progress and provide direction to the Consultant Team.

1 Technical / Stakeholder Committee: Members include representatives from various jurisdictional agencies within
the study area. In Phase 1, this committee met quarterly and provided technical input to the study, including much
of the data that was gathered during Phase 1. In future phases of MTIS, this committee will provide stakeholder
input, including feedback on study methods, findings, and recommendations.

Executive Committee
Executive Committee members are shown below in Table 1.1.

Table 1.1. Executive Committee Members

Committee Member

Organization

Kyle Schneweis

NDOR Director

Khalil Jaber

NDOR Deputy Engineering

Moe Jamshidi

NDOR Deputy Operations

Tim Weander

NDOR District 2

Jim Knott NDOR Roadway Design
Dan Waddle NDOR Traffic

Robert Stubbe Omabha Public Works
Greg Youell MAPA

Michael Felschow MAPA

Mike Owen

NDOR Planning & Project Development

Terry Gibson

NDOR Roadway Design

Jeff Johnston

NDOR Roadway Design

Brian Johnson

NDOR Roadway Design
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Management Committee Table 1.3. Technical / Stakeholder Committee Meeting Participants

Management Committee members are shown below in Table 1.2.

Participant Organization Participant Organization
Table 1.2. Management Committee Members Terry Gibson NDOR Roadway Design Cody Wilbers FHWA
Tim Weander NDOR District 2 Justin Luther FHWA
Committee Member Organization Jeff Johnston NDOR Roadway Design Nick Finch FHWA
Tim Weander NDOR District 2 Brian Johnson NDOR Roadway Design Tracy Troutner FHWA
Terry Gibson NDOR Roadway Design Dan Waddle NDOR Traffic Eric Wilke lowa DOT
Brian Johnson NDOR Roadway Design Alan Swanson NDOR Traffic Steven Labedz lowa DOT

Jeff Johnston

NDOR Roadway Design

Dan Waddle NDOR Traffic
Greg Youell MAPA
Michael Felschow MAPA
Michael Helgerson MAPA
Josh Corrigan MAPA

Technical / Stakeholder Committee

Technical / Stakeholder Committee participants are shown below in Table 1.3. Note that the table includes any person that
attended at least one Technical / Stakeholder Committee meeting during Phase 1.

Noel Salac

NDOR Planning & Project Development

John Rexilius

City of Bellevue

Brad Zumwalt

NDOR Planning & Project Development

David Vermillion

City of Council Bluffs

Brian Jelinek

NDOR Roadway Design

Greg Reeder

City of Council Bluffs

David Schoenmaker

NDOR Planning & Project Development

John Kottmann

City of La Vista

Mike Owen NDOR Planning & Project Development Derek Miller City of Omaha
Randy ElIDorado NDOR Planning & Project Development Murthy Koti City of Omaha
Ryan Huff NDOR Rail & Public Transportation Todd Pfitzer City of Omaha
Greg Youell MAPA Chad Weaver Omabha City Planning
Michael Felschow MAPA Jeff Thompson City of Papillion
Michael Helgerson MAPA Marty Leming City of Papillion
Megan Walker MAPA Dan Kutilek Douglas County
Courtney Fuhrer MAPA Bill Herr Sarpy County
Ashley Myers MAPA Denny Wilson Sarpy County
Nick Weander MAPA Michael Kosa Sarpy County
Evan Schweitz Metro Pat Dowse Sarpy County
Lauren Cencic Metro
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Chapter 2 - Coordination with Other Studies and Projects

Several on-going and past regionally-significant studies have relevance to MTIS. The Consultant Team reviewed the
progress and scope of each of these studies to determine how they could assist with data needs, and which studies would
provide coordination opportunities moving forward. Several studies were identified as opportunities to coordinate shared
goals, objectives and system performance analysis. A summary of on-going studies is provided in Table 2.1, and a
summary of past relevant studies is provided in Table 2.2.

Table 2.1. Summary of On-Going Relevant Regional Studies / Programs

Study Study Status Data Relevance / Coordination for MTIS

In Process. Scheduled to be
complete Fall 2015

Project to update the Sarpy County Comprehensive Plan,
Zoning Ordinance, and Zoning Map.

Sarpy County
Comprehensive Plan

Answer questions such as:

1  Future cross-section for Platteview Rd?
How would it affect volumes along 1-80/1-29?
What is the implementation plan?

Is it fundable?

First interim report completed
May 2014. Short term projects

Platteview Road T
developed. ]
1

Corridor Study

In Process. Locally-preferred
concepts selected. Evaluating
Bus Rapid Transit (BRT)
concept. Modern Streetcar
concept financial analysis is
underway and preliminary design
work will begin in 2016.

Central Omaha
Transit AA

Ridership forecasts for Central Omaha with Locally-
Preferred Alternative. Funding plan.

Ongoing Studies

Study developed regional growth scenarios - applicable to

Heartland 2050 MTIS & MAPA Regional Model.

Currently implementing the vision

Metro! Rideshare /
Air Quality / CMAQ

Ongoing MAPA TDM and Air
Quality outreach programs.

Scientific telephone survey conducted for the Air Quality
portion. Travel data are collected for metro area residents.

¥r2E5A ortation 2013 version complete.

Im rO\F/)ement Occasionally amended, updated | All programmed regional transportation projects that have
Prcp))gram (TIP) annually (Draft 2014 version funding sources identified through 2018 are included in TIP.
2013-2018 complete).

Table 2.2. Summary of Past / Completed Relevant Regional Studies / Programs

Study

Study Status

Data Relevance / Coordination for MTIS

Past / Completed Studies

Heartland Connections
Bicycle-Pedestrian
Plan

Completed (2015)

Data include bike / pedestrian short and long term
recommendations, bicycle level of service, and goals /
strategies.

Heartland Connections
(Regional Transit
Vision)

Completed (2013)

Data include travel market analysis, transit service plans, on-
board ridership survey and a financial analysis.

External-to External
O-D Survey

Completed (2013)

Travel pattern data at the MAPA study area cordon: regional
through trips and External-Internal trip patterns. Data delivered
from TTI is model-ready.

City of Omaha Traffic
Signal System Master
Plan

Completed (2013)

Includes recommended system upgrades over a 10-year
period, estimated costs, and other key recommendations

Long Range
Transportation Plan
2035

Completed (2010). 2040 Draft
LRTP completed in 2015.

Includes goals, objectives and "measures of success" for
regional transportation system. Potential starting point for
MTIS. Funding assumptions likely form the basis of our
business as usual funding scenario.

Beltway Study

Completed (2010)

Regional alternatives / scenarios / land use options to consider
for inclusion in MTIS.

Transportation
Funding Study

Completed (2004)

Financial analysis of "business as usual” in 2004, looks at
funding gaps, and review of options for expanding roadway
funding. Review funding elements and compare to 2035 LRTP
for inclusion in MTIS baseline.

West Douglas County
Trails Plan

Completed (2004)

Trails plan map. Likely will be superseded by Heartland
Connections Bicycle-Pedestrian Plan.

Northwest Douglas
County Arterial Streets
Study

Completed (2003)

Cross-section plans / alignments for corridors north of Omaha
(120th/132nd/144th/180th/State/Rainbow Rd). All projects
included in LRTP.

Omaha Master Plan -
Transportation
Element

Completed (2012). MAPA staff
has mentioned potential re-
evaluation of project selection
with new performance measures.

TMP includes some performance measure approaches to
consider for inclusion in MTIS. Follow progress of any updates
to TMP. Not a multi-jurisdictional plan.

Omaha Master Plan -
Environmental
Element

Completed (2010)

City of Omaha document that provides some goals / objectives
that relate to transportation. Not a multi-jurisdictional plan.

Kennedy Freeway
Planning Study

Completed (2002)

Cross-section needs for the Kennedy Freeway through 2030.

Council Bluffs
Interstate System
Improvement Program

Design Completed. Ongoing
construction.

Cross-section and plans for Council Bluffs interstate system.

Nebraska Strategic
Highway Safety Plan

Completed for 2012-2016 cycle.

Strategic plan for meeting statewide traffic safety goals.
Includes safety goals, objectives, strategies and performance
measures.

Statewide LRTP /
Vision 2032

Completed (2012)

Provides NDOR's system planning vision, goals, objectives
and performance measures. Statewide summary data on
travel, freight and transit.

Omaha Area Freeway
Leisch Study

Completed (1985)

Study recommended projects have been completed over last
20+ years.
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INRIX
Chapter 3 _ Data COI |eCtI0n INR-IX is a vend(_)r that.provides travel speed and travel time data derived from mu_ltiple soyrcgs incl-uding _comme-rcia-l
vehicle Automatic Vehicle Locator System (AVLS) technology, smart phone mapping applications, in-vehicle navigation
systems and GPS navigation systems. The study used licensed INRIX data purchased by the NDOR and lowa DOT. The
Data Types data were organized and analyzed using a shapefile of Traffic Message Channels (TMCs). As of April 2015, there are
In Phase 1 the Consultant Team coordinated with MAPA, NDOR, and other participating agencies to obtain a several study area roadways that are not covered by INRIX which are highlighted in Figure 3.1.
comprehensive set of transportation data to support all phases of MTIS. As it is a large study area with multiple
jurisdictions supplying data, it was necessary to track the compilation of the data, while evaluating and summarizing how
the transportation data received could be used for the study. This was a wide-ranging effort that procured various types of

Figure 3.1. INRIX Coverage (April 2015)
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simulates the interaction between land development and the transportation system, and estimates the travel patterns

associated with various land use and transportation network scenarios for the year 2040. The model is validated to the
year 2010. Recent updates have added key enhancements to mode choice and time-of-day modeling.
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Miovision is a vendor that provides video-based traffic count data and was used to fill gaps in missing count data in the

T\

MTIS study area. Miovision provided weekday peak period traffic counts at 19 locations that were identified during INRIX Coverage

Phase 1. Missing INRIX Routes

pa Y
AirSage
To supplement the analysis capabiliti e<onsuftantVeam AsedsAirSagegi on al ETCGInstitte demand model , the
data. AirSage is a vendor that provides origin-destination data based on an anonymous aggregation and tracking of A household transportation survey was conducted in the Omaha-Council Bluffs Metropolitan Statistical Area (MSA) during
wireless signals from a sample of mobile phone companies in the region. The AirSage product was statistically adjusted December 2014. The survey was conducted by ETC Institute on topics including perceptions and importance of current
and expanded to represent the travel of all residents in the region. The origin-destination data provided by AirSage was for transportation issues, potential solutions, and funding approaches.

weekdays in March 2014, and was in a format that reflected the Traffic Analysis Zones (TAZs) of the MAPA region.
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Chapter 4 - Study Performance Measures and Targets

By linking performance goals with planning and programming decisions, performance-based planning can be applied to
generate a list of new cost-beneficial projects for consideration while addressing unmet needs. Performance measures
serve a critical role in performance-based planning due to their usefulness for: evaluating system needs; evaluating
investment scenarios; selecting and prioritizing projects; performance tracking and reporting; and real-time information
management and dissemination.

Specifically, it is important MTIS utilizes performance measures that:

Are supported by existing resources.

Are important to decision-makers and stakeholders.
Are influenced by agency policies.

Support project prioritization.

Support predictive capability.

=A =4 =4 =4 4

Phase 1 of MTIS has focused on analyzing how the transportation system performs today, and how it would perform in the
Year 2040 if no other projects are constructed beyond the current TIP. This has allowed the Consultant Team to establish
performance targets that are:

9  Useful for prioritizing and selecting projects.

1 Feasible with respect to data sources.

1 Aspirational / challenging for the region, would make significant improvements in system performance, yet are
targets that could be reasonably attained.

The selected performance measures and targets are broken into the five goal areas below. Additional information
regarding the selected performance measures can be found in the chapters listed with each goal area.

I System Preservation: (Table 4.1 and Chapter 6) Achieve state-of-good-repair by prioritizing projects that address
timely and cost-beneficial asset rehabilitation.

1 Congestion Reduction: (Table 4.2 and Chapters 8 & 12) Reduce the growth of peak-period delay on freeways
and improve system reliability and overall performance.

1 Mobility and Accessibility: (Table 4.3 and Chapters 10 & 12) Reduce the growth of peak-period travel times for
all modes, and increase transit access and ridership.

I Stewardship and Environment: (Table 4.4 and Chapter 12) Address air quality concerns, consider land use in all
improvements, and incorporate economic, social, and environmental criteria in project selection and programming
decisions.

1 Safety: (Table 4.5 and Chapter 9) Reduce fatalities and serious injuries.

The baseline analysis results of these performance measures for existing condition and Year 2040 No-Build Conditions are
provided in the tables that follow. Note that baseline results could not be computed for certain performance measures. This
occurred if no data existed to compute a baseline condition or if the performance measure target could not be expressed
guantitatively.

Table 4.1. System Preservation Performance Measures & Targets

Performance Measure

Performance Measure Target

Existing Conditions Baseline

Future No-Build
Conditions Baseline

Pavement:
Nebraska Serviceability
Index (NSI)

84% of highway system miles at
|l east good or v
70)

Interstate 88.9%
Freeway 99.3%
State Highway 53.1%
Local Roads 76.6%
Overall 74.1%

Overall 0% (Year 2040)

Pavement: International

84% of NHS-enhanced miles at a

Interstate 97.9%
Freeway 98%

State-of-Good-Repair

(no assets in Worn or Marginal
condition)

Marginal condition

Roughness I de quali t y of State Highway 46.9% Overall 0% (Year 2040)
Index (IRI) fvery 9oo d o (IR Local Roads N/A
157.13 in/mile) Overall 72.3%

—— 5 -
l\?ezltic‘c?neél 95% of Br idges NBI 76% of Br ! d g€ 3:)10/21 S/toruc(t)u:ally ge[fitlzie?]tg
Bridge functionally obsolete or 4% Structurally Deficient Bridges Bridges (by deck area)

Index (NBI) structurally deficient bridges (by deck area) (year 2040)
Transit: All assets in state-of-good-repair | g, ot o\ rent assets in Worn or | All current assets in Worn

or Marginal Condition

Table 4.2. Congestion Reduction Performance Measures & Targets

Performance Measure

Performance Measure Target

Existing Conditions Baseline

Future No-Build
Conditions Baseline

System Reliability
(Trucks Included)

Address reliability issues along
five (5) segments with highest
Rlgo

Urban Arterials: 1.11
Rural Arterials: 1.07
Urban Freeways: 1.20
Rural Freeways: 1.03

N/A

Vehicle Miles Traveled
(VMT)

2040 VMT per Household grows
by 5% or less compared to 2010
levels

16.1M Daily VMT
55.1 Daily VMT / Household

24.3M Daily VMT
62.4 Daily VMT /
Household

Vehicle Hours Traveled

2040 Scenario reduces VHT
growth by 25% compared to

401,300 Daily VHT

753,900 Daily VHT

2040 No-Build

(VHT) 2040 No-Build 1.37 Daily VHT / Household 1.94 Daily VHT / Household
2040 Scenario reduces delay
Delay growth by 25% compared to 16,300 Daily Hours Delay 109,000 Daily Hours Delay

LOS / Congested Miles
of Freeway (Mainline)

2040 Congested Miles of
Freeway same or lower than
2010 levels

6.8 miles at LOSE or F

23.5 milesat LOSE or F

Miles of Congested
Non-Freeway Segments

2040 Scenario reduces number
of congested miles of Non-
Freeway by 33% compared to
2040 No-Build levels

34.5milesat LOSE/F

126.8 milesat LOSE/F




Table 4.3. Mobility & Accessibility Performance Measures & Targets

Performance Measure

Performance Measure Target

Existing Conditions Baseline

Future No-Build
Conditions Baseline

Regional Mode Share

Achieve 10% transit, bike, walk
mode share for all trips by 2040

0.6% transit mode share
1.9% walk mode share
0.2% bike mode share
2.7% non-motorized

1.0% transit mode share
1.9% walk mode share
0.2% bike mode share
3.1% non-motorized

Access to Jobs

Scenario increases average auto
and transit access levels 10%
above 2040 No-Build levels

Auto: 47.6% jobs within 15
minutes

Transit: 7.0% jobs within 60
minutes

Auto: 36.9% jobs within 15
minutes

Transit: 8.6% jobs within 60
minutes

Access (Proximity) to

Maintain housing and jobs
proximity levels at %2 mile walk

Jobs: 45.0% within ¥4 mile

Jobs: 39.7% within ¥ mile
Houses: 27.9% within ¥4

(EJ) Access to Jobs

EJ access to jobs via auto and
transit than 2010 levels

Transit: 13.6% jobs within 60
minutes for EJ HH

. ) o i1
Transit distance at 2010 levels Houses: 32.3% within ¥4 mile mile
Provide equal or higher levels of Auto: 47.5% jobs within 15 min Auto: 53.4% jobs within 15
Environmental Justice d 9 for EJ HH min for EJ HH

Transit: 19.6% jobs within
60 min for EJ HH

EJ Access (Proximity)
to Transit

Provide transit services within %2
mile to 90% of EJ households.

Within % mile of local transit:
74.1%

Within %2 mile of local transit:
89.3%

Within ¥ mile of local
transit: 74.1%
Within %2 mile of local
transit: 89.3%

Bike and Pedestrian
Accessibility / Proximity

Increase the percentage of jobs
and households within %2 mile of
bike facilities by 10% by 2040.

Jobs within %2 mile of bike
facilities: 61.5%
Households within %2 mile of bike
facilities:56.2%

Jobs within ¥2 mile of bike
facilities: 57.2%
Households within %2 mile
of bike facilities:50.2%

Transit Passenger Trips

Use Mode Share Performance
Measure

11,685

29,395

Table 4.4. Stewardship & Environment Performance Measures and Targets

Performance Measure

Performance Measure Target

Existing Conditions Baseline

Future No-Build
Conditions Baseline

Criteria Pollutant
Emissions

Reduce NOx and VOCs by 10%
compared to 2040 No-Build.

CO - 197,093 Ibs/day
NOXx - 60,407 Ibs/day
SO2 - 699 Ibs/day
VOCs - 8,311 Ibs/day
PM10 - 1,832 Ibs/day
PM2.5 - 1,691 Ibs/day

CO - 43,872 Ibs/day
NOXx - 6,768 Ibs/day
SO2 - 130 lbs/day
VOCs - 611 Ibs/day
PM10 - 207 Ibs/day
PM2.5 - 188 Ibs/day

Economic Development

No Baseline Assessment

Table 4.5. Safety Performance Measures and Targets

Metro Area Travel Improvement Study
Phase 1 Report - November 2015

Performance
Measure

Performance Measure Target

Existing Conditions
Baseline

Future No-Build
Conditions Baseline

Annual Number of
Fatal and Injury
Crashes
Benefit/Cost Ratio

Reduce Vehicle/Vehicle Annual Fatal

and Injury Crash Frequency among

fineedod areas ident
area, utilizing existing traffic (2009-2011

339.6 Total Annual Fatal and
Injury Crashes in existing

Average Annual Observed), after yAear (2|O gi-ZOli dAv;aragﬁz NIA
applying improvement Countermeasures. A nngu: d oser\éei )’t oerz; "
Apply measures to achieve an overall
effectiveness goal of 30% reduction.
Reduce Vehicle/Pedestrian Annual Fatal 86.3 Average Annual Fatal
and Injury Crash Frequency among U
corridors and areas and Injury Crashes (2009-
utilizing existing traffic (2012) after Obzsoelr\l/eA(\j\)/earl?)?]Z 'iaar;nn%ﬁile q N/A
applying improvement Countermeasures. vehicle/pedestrian crash
Apply measures to achieve an overall corridors and defined areas
effectiveness goal of 50% reduction. ’
Reduce Vehicle/Vehicle Annual Fatalities
and Injuries (individual count) within
study area for Existing Traffic (2012). 10.8 Total Annual (2012) N/A

Run Prediction Model on system wide
improvement scenarios and compare to
no-build.

Fatalities and 1386.7 Injuries.

Reduce Annual Fatal and Injury Crashes
within the study area for Design Year
Traffic (2040) - Alternative Scenarios vs.

1492.2 Total Annual
Fatal and Injury Crashes
for the entire study area

No-Build. Numbers to be used as NIA in the design year
benchmarks with which to compare (2040) in the No Build
alternative strategies. condition

Reduce Annual Fatalities and Injuries 15.4 Total Annual
(individual count) within the study area Fatalities and 1967.7
for Design Year Traffic (2040) - N/A Injuries, for entire study

Alternative Scenarios vs. No-Build.
Numbers to be used as benchmarks with
which to compare alternative strategies.

area in the design year
(2040) in the No Build
condition.

Reduce Total Fatalities and Injuries
within study area over the Design Life of
the Study (Existing (2012) to 2040).
lllustrates the life cycle escalation of
fatalities and injuries. Timing of
improvements will directly affect this
value.

369.2 Total Fatalities and 47,

251.6 Injuries for the entire

study area from existing (2012) to design year (2040) in a
no build condition.

Sustainability Score

No Baseline Assessment

Existence of Ped/Bike
Elements

No Baseline Assessment

Transit Accommodation

No Baseline Assessment
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Chapter 5 - Freeway System Geometry and Operational

Features

Existing

The Consultant Team conducted a detailed evaluation of existing conditions of the study area freeway system geometry

and operational features. The freeway assessment corridors are shown in Figure 5.1 and include:

Methodology

The 2011 AASHTO Policy on Geometric Design of Highways and Streets (Green Book) was the basis for the evaluation

criteria. Alignment, cross section and sight distance were evaluated in comparison with policies and guidelines for urban

freeways, as noted in the Policy. For the purposes of analysis the quality of the geometry was evaluated using the design

speed limits for each of the corridors in the study area. The evaluations were performed based on available as-built plans,

supplemented by reference to Google Earth aerial photography. Ratings of Good, Fair, and Poor (exceeds, meets, and

does not meet design criteria, respectively) have been assigned based on the established criteria.

1 Interstates 80, 480, and 680
1 US Highways 6, 75, and 275
91 Collector-Distributor (CD) Roads I-80 at L Street and 1-680 at Center Street
1 System Interchanges: 1-80 & 1-680, 1-80 & 1-480 / US 75, 1-680 & US-6, and 1-480 & US 75
Figure 5.1. Freeway Assessment Corridors
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Horizontal Alignment

Mainline horizontal alignment ratings are based on the adherence of the horizontal alignment to
current AASHTO and NDOR design policy assuming a design speed of 70 mph for all mainlines
and maximum superelevation policy (emax) = 0.06. Ratings were assigned using the centerline or
control line geometry, unless the two directions of travel are on independent alignment, in which
case each direction was evaluated separately. The following ratings, which vary by design speed,

apply:

1 Good: Radius of Curve is 02040 ft. (Design Speed is 70 mph)
f Fair:  Radius of Curve is 01330 ft. and < 2040 ft. (Design Speed is 60 to 69 mph)
I Poor: Radius of curve is < 1330 ft. (Design Speed is < 60 mph)

Vertical Alignment

As-built construction plans were referenced in the evaluation of vertical alignment. Two separate
analyses were performed, with the lowest rating for a given highway section recorded on the
summary exhibits.

The first analysis was a simple comparison of mainline centerline grades with maximum
recommended values per AASHTO. For evaluation purposes, the entire study area was
considered in rolling terrain. A typical 70 mph design speed uses the following criteria for mainline
grade:

1 Good: 04.0%
1 Fair: 4.01% to 5.00%
f Poor: >5.00%

In addition, the operational effects of long and/or steep grades were investigated. The AASHTO
Policy for combinations of grade and length of grade is based on avoiding designs that produce
significant speed reductions by trucks with high weight to horsepower (WT/HP) ratios. The
AASHTO Policy recommends the use of a 10 mph speed reduction for typical heavy trucks
(WT/HP of 200) as a desirable maximum. The AASHTO Policy includes curves that combine
length and grade to enable this analysis. For combinations of upgrades the Highway Capacity
Software (HCS) includes a simple module that enables testing of vertical alignment effects on
speed. The following criteria were applied:



1 Good: Speed Reduction for a 200 WT/HP vehicle as given by grade and length < 10 mph
1 Fair:  Speed Reduction for a 200 WT/HP vehicle as given by grade and length 10 - 15 mph
1 Poor: Speed Reduction for a 200 WT/HP vehicle as given by grade and length > 15 mph

Vertical alignment also includes sag and crest vertical curvature. Design for these geometric features is based on the
design requirements for stopping sight distance. Ratings for the quality of vertical curve design are thus included in the
evaluation of stopping sight distance.

Stopping Sight Distance (SSD)

AASHTO design values for stopping sight distance form the basis for vertical and horizontal curve criteria and ratings. Both
vertical and horizontal stopping sight distance were reviewed using as-built plans. Research on risk analysis suggests that
marginal deficiencies in available SSD may not pose serious problems.

AASHTO SSD policy is based on an assumed eye height of 3.5 ft. and assumed object height of 2.0 ft. The minimum
stopping sight distance for 70 mph design speed is 730 ft.; and for 60 mph the SSD is 570 ft. The following criteria were
established for stopping sight distance evaluations applied to mainline curvature:

Crest Vertical Curve SSD
Crest

curvature is val ue 6K©O

vertical described by the

in grades that are intersecting and requiring the vertical curve. Stated differently:
L (length of crest curve in ft.) = K*A

The AASHTO Policy provides values for K based on the design speed. Using these values the following criteria apply to
crest vertical curvature at 70 mph:

 Good: K 0247 (> 730 ft. of SSD)
§ Fairr K O151 and < 247 (570 to 730 ft. of SSD)
1 Poor: K< 151 (<570 ft. of SSD)

Sag Vertical Curve SSD

When a vehicle traverses a sag vertical curve at night, the portion of highway visible ahead is dependent on the position of
the headlights and the direction of the light beam. Sag vertical curvatureisalsod es cr i bed by
value of curve length divided by the algebraic difference in grades that are intersecting and requiring the vertical curve.
Stated differently:

L (length of sag curve in ft.) = K*A

The AASHTO Policy provides values for K based on the design speed. Sag vertical curve stopping sight distance can be
mitigated using roadside lighting. Using these values the following criteria apply to sag vertical curvature at 70 mph:

 Good: KO181 (> 730 ft. of SSD)

 Fairr K O136 and < 181 (570 to 730 ft. of SSD)
or K <135 (< 570 ft. of SSD) with adequate roadside lighting
1 Poor: K< 136 (<570 ft. of SSD)

whi ¢ h{ i Roort k&0 mph (<678 ft. offiSSD) ur v e

t he val
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Horizontal Curve SSD
Horizontal sight restrictions that limit stopping sight distance are created by the combination of horizontal curvature and
presence of an object in the inside of a curve. For freeway mainline alignment this is typically associated with median
barrier. The combination of the barrier and vertical alignment may create a sight obstruction. This is evaluated using
design guidance from AASHTO which expresses the horizontal offset as measured from the middle of the lane (driver eye
location) to middle of the lane ahead, with the sight line tangential to the obstruction. The offset for any given design speed
varies with the horizontal curvature. The available offset (which would include half the inside lane width and full shoulder
width if any) canbetran s | at ed t o an design
example, the necessary offset associated with a 70 mph design speed and minimum curvature of 2050 ft. for that speed is
22 ft.

6effectived

Horizontal stopping sight distance criteria for median and outside obstructions such as retaining walls were also evaluated.
Available offsets are translated to effective speeds, and the following criteria applied are consistent with the ratings for
vertical curvature:

 Good: O70 mph (> 730 ft. of SSD)
1 Fair: 60 mphto 69 mph (570 to 730 ft. of SSD)

l ength divided by the

Cross Section Elements

As-built plans and Google Earth reviews were used to rate cross section elements, including lane width, shoulder width
and roadside slope (where barrier does not exist). Evaluation criteria are based on a combination of the following
elements:

Lane Widths

Shoulder Widths (both left and right)

Median Width

Roadside Design (steepness of slope and height of fill)
Roadside Barrier Design

=A =4 =4 -4 A

A composite rating was assigned to the cross section (freeway mainline and C-D Roads) based on the criteria shown in
Baklé51lwhi ch is the

speed, i.e.,

algebraic

di

S P
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Table 5.1. Evaluation Criteria for Cross Sectional Elements

9 Lane Width of 12 feet
1 Right Shoulder Width at least 10 ft.
9 Left Shoulder Width at least 3.5-ft. paved (4-lane sections) or
Good at least
(Each of features must meet criterion) 9 Left Shoulder Width at least 10-ft. paved (for 6-lane and 8-
lane sections)
9 Foreslopes designed to 6:1 for 0 to 5 ft. of fill; and 4:1 or
flatter for greater than 5 ft. fill*
1 Lane Width of 12 feet
1 Right Shoulder Widths at least 10 feet
Fair 1 Left Shoulder Width of 2 to 3.5 feet (for all freeway sections)
(Each of features must at least meet 1 Foreslopes designed to 4 :1 for O to 15 feet of fill ; and 3:1 for
criterion) greater than 15 feet of fill*
1 The absence of shoulders on long bridges (over 200 ft.) are
given a fair rating due to cost considerations.
Poor T ane Width less than 12 feet
(Rating assigned if any of the features has T Right Shoulder Width less than 10 feet
noted deficiency) T No left shoulder
1 Unprotected foreslope 3:1 or steeper*

* Side slope evaluation requires a field review, and is therefore not included in this analysis

A similar composite rating was assignedtothei nt er change ramps | ocated wiysttni n t he

interchanges. The composite cross section criteria for these ramps are as shown in Table 5.2.

Table 5.2. Evaluation Criteria for Ramp Cross Sectional Elements

1 Pavement Width is provided in accordance with Criteria per
AASHTO policy
Good 1 Right Shoulder Width at least 8 ft.
(Each of features must meet criterion) 1 Left Shoulder Width at least 3.5-ft. paved
1 Left Shoulder Width at least 10-ft. paved (for 6-lane and 8-
lane sections)
Fair 1 Pavement W_idth is provided in accordance with Criteria per
(Each of features must at least meet AASHTO policy .
criterion) 1 Right Shoulder Wldths at least 6 feet _
1 Left Shoulder Width of 2 to 3.5 feet (for all freeway sections)
Poor 1 Pavement Width in accordance with criteria is not provided
(Rating assigned if any of the features has 1 Right Shoulder Width less than 6 feet
noted deficiency) 1 No left shoulder

Figure 5.2 shows the required minimums for Interstate Interchange Ramps from the State Board of Public Roads and
Classifications and Standards. Cross Section ratings for the Interchange ramps were assigned as either meeting all of the
minimums shown in Figure 5.2 from traveled way width and shoulder width (i g o podrt (i p 0)o r 0
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Figure 5.2. Interstate Interchange Ramp Cross Section
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Decision Sight Distance (DSD)

The concept of decision sight distance addresses the desirability of providing additional time for driver decision-making.
Decision sight distance, an increment of sight distance above stopping sight distance, should be provided in advance of
exits, major forks and lane drops. At these locations, drivers perceive, decide a course of action, and navigate. Decision

stu areabds fou aj or L . . o . .
sight d?seénce criteria are shown belrow. %e JAASHTO criteria apply to mainline alignment at specific locations if one of the

following conditions apply:

1 Condition 1
o A: Mainline approach to an interchange entrance where there is a continuous auxiliary lane to the next
downstream interchange exit.
0 B: Mainline approach to an interchange exit where there is a continuous auxiliary lane from the previous
interchange entrance.
T Condition 2: Mainline thru | ane
1 Condition 3: Mainline approach to an interchange entrance merge ramp

becomes fexit onlyo at

The following criteria apply to DSD:

f Good: DSD 01450 ft.

1 Fair: DSD < 1450 ft.

9 Poor: DSD is not a requirement per AASHTO and NDOR policies, therefore lack of DSD should not be
characterized as a 6époor conditiono.

Ramp Terminal Design

The quality of the design of each ramp is based on two elements: the ramp taper angle in the vicinity of the point of
physical merge or diverge, and the length of acceleration or deceleration taper available to the driver. Recommended
AASHTO design values form the basis for the criteria and are summarized in Table 5.3.



Table 5.3. Evaluation Criteria for Ramp Terminal Design

Exit Ramp Entrance Ramp

Good 4° Diverge or equivalent length for parallel lane design 50:1 taper* or greater

Fair 4° to 5° Diverge or equivalent length for parallel lane design 40:1 to 50:1 taper*

Poor Greater than 5° Diverge Less than 40:1 taper*

* Taper measured from physical merge or diverge to beginning of taper
Evaluation criteria for the length of deceleration lanes and tapers for exits are summarized below.

1 Good: Deceleration Length is provided in accordance with Criteria per AASHTO policy
1 Fair:  Not applicable
1 Poor: Adequate deceleration length is not provided

Evaluation criteria for the length of acceleration lanes and tapers for entrances are summarized below.

1 Good: Acceleration Length is provided in accordance with Criteria per AASHTO policy
1 Fair:  Not applicable
1 Poor: Adequate acceleration length is not provided

Lane and Route Continuity

The term "continuity” refers to the desirable characteristic of providing a certain minimum number of continuous through
lanes along a marked interstate route. In all cases, at least two lanes should be provided. On higher volume freeways,
three or four continuous lanes may be necessary. Continuity implies that drivers following the route and using those lanes
need not lane change or exit to remain on the route. This is generally accomplished by adding and dropping lanes only on
the right, and through special system interchange designs.

The existing system was reviewed to establish the effective number of basic lanes and auxiliary lanes, which were then
used to confirm or note the presence of lane continuity at each diverge.

I Good: Section has lane/route continuity
I Fair:  Not applicable
1 Poor: Section lacks lane/route continuity

Lane Balance at Exits and Entrances
Provision for lane balance recognizes the need to facilitate access / egress to the freeway while minimizing disruption to
through traffic by creating unnecessary lane changing. Evaluation criteria are summarized below.

1 Good: Ramp terminal is designed in accordance with lane balance criteria per AASHTO Policy
I Fair:  Not applicable
1 Poor: Lane balance criteria are not met by existing ramp terminal design

Spacing and Sequencing of Ramps

The close proximity of successive exit and entrance ramps can have significant safety and capacity effects. Note that the
AASHTO Policy cites only absolute minimum values. Adequate and even desirable ramp spacing provide much better
operational quality. Evaluation criteria are summarized below.

Metro Area Travel Improvement Study
Phase 1 Report - November 2015

1 Good: Spacing meets or exceeds i asho | ut e mdritaria ppuAASHTO Policy
1 Fair:  Not applicable
1 Poor: Spacing is less than "absolute minimum"

The Highway Capacity Manual (HCM) illustrates that the operational impacts of ramp-freeway junctions are localized within
a defined ramp influence area. For most ramps, this area includes the ramp and the outer two lanes of the mainline. Due to

this influence on operations, forthisanalys i s, fiparcl o0 interchanges with successi

entrance locations, regardless of the ramp type (parallel or taper).

Freeway Guide Signing

Signing is an important aspect of freeway operations. The Manual on Uniform Traffic Control Devices (MUTCD) provides
guidelines for proper design. Applying these guidelines can be challenging for urban freeways with multiple closely spaced
interchanges.

Signing for each interchange was reviewed to assess its adherence to the MUTCD and also its complexity and hence the
relative ease or difficulty of an unfamiliar driver in comprehending the signs. Each interchange approach and each
assembly of signs along the mainline were rated. Note that only sign design and messages were rated. Rating criteria are
summarized in Table 5.4.

Table 5.4. Evaluation Criteria for Freeway Guide Signing

2 advance and 1 gore sign

Gore sign overhead mounted at tip

Speci abnhyexdtpanels used at
No more than 5 message units per sign

Good

1 advance and 1 gore sign

Gore sign overhead mounted at tip

Minor message inconsistency between signs for same exit
Minor location problem

Fair

Gore sign not located overhead
Improper lane drop signing

No advance signs

More than 6 message units per sign

Poor

A -—Aa-—a_—4 -—4a_-a_-a_-9 | _9_-2_-42-9

Evaluation of Freeway Conditions

A comprehensive evaluation of the existing freeway geometric and operational conditions was made for each of the
freeways within the study area based on the described methodology. Detailed engineering drawings of each corridor have
been created to summarize the ratings for each evaluation criteria. In general, the assessment of the existing freeway
system within the study area indicates that the horizontal and vertical geometry of the freeway system is in generally good
condition. The evaluation drawings identified several segments which have fi p o mtings across multiple categories.

The following material can be found in a companion technical memorandum Freeway System Assessment (August 2015):

1 Anoverall rating summary for each corridor organized by mile reference post
1 Freeway corridor plan sheets (evaluation drawings)

11



Metro Area Travel @53
Improvement Study

Horizontal Alignment

The horizontal alignment consists of long tangential sections and large radii curves in the majority of the study area. Less
than 4% of the study area received a rating of i f aandrn® portion of the study area received a rating of fi p o forfréeway
horizontal alignment. Table 5.5 summarizes the horizontal alignment evaluations by corridor.

Table 5.5. Rating Summary for Horizontal Alignment

Corridor Good Fair Poor
1-80 98.2% 1.8% -
1-480 80.7% 19.3% -
1-680 100.0% - -
Us6 100.0% - -

Us 75 97.8% 2.2% -
uUs 275 92.2% 7.8% -
Total 96.9% 3.1% -

Vertical Alignment

The vertical alignment in the MAPA region is generally flat, and the changes in grade are very minor. Over 96% of the
freeway system received a rating of i g o oTdhde 5.6 summarizes the vertical alignment evaluations by corridor. Areas
identified as having i p o werti@al alignments include:

I Eastbound I-480 mainline undercrossing northbound US 75 at the 1-480 & US 75 interchange.

Table 5.6. Rating Summary for Vertical Alignment

Corridor Good Fair Poor
1-80 100.0% - -

1-480 94.6% - 5.4%
1-680 100.0% - -
Us 6 73.9% 26.1% -
Us 75 99.0% 1.0% -
Us 275 100.0% - -

Total 96.1% 3.6% 0.3%

Critical Length of Grade

Sustained grades are not common within the MAPA region. There were no areas identified as having sub-standard critical

length of grade as shown in Table 5.7.
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Table 5.7. Rating Summary for Critical Length of Grade

Corridor Good Fair Poor
1-80 100.0% - -
1-480 100.0% - -
1-680 100.0% - -
UsS 6 100.0% - -

Us 75 100.0% - -
Us 275 100.0% - -
Total 100.0% - -

Stopping Sight Distance - Vertical Curves

The vertical alignment in the majority of the study area does not appear to restrict the vertical SSD based off the as-built
drawings. Table 5.8 summarizes the evaluation of SSD of vertical curves by corridor. Areas identified as havingii p o or 0
vertical curve stopping sight distance include:

1 Northbound 1-480 west of Martha Street/Ed Creighton Avenue crossing S 28" Avenue
1 Eastbound 1-480 west of the Missouri River at N 8" Street

Table 5.8. Rating Summary for SSD on Vertical Curves

Corridor Good Fair Poor
1-80 95.7% 4.3% -
1-480 83.4% 15.9% 0.7%
1-680 100.0% - -
us 6 93.7% 6.3% -

Us 75 99.0% 1.0% -
uUs 275 100.0% - -
Total 96.7% 3.3% 0.04%

Stopping Sight Distance - Horizontal Curves

Horizontal SSD is dependent largely on roadside features that may obstruct the drivers view. Retaining walls and bridge
piers are typical obstructions that were documented with the available as-built drawings. Table 5.9 indicates that 99% of
the freeway corridors received a i g o oating. Areas identified as having i p o borizontal curve stopping sight distance

include:

i Eastbound I-80 at South 20" Street due to median barrier location
1 Westbound I-80 at South 13" Street due to median barrier location
T US 275 at West Dodge Road due to the overpass abutment




Table 5.9. Rating Summary for SSD on Horizontal Curves

Corridor Good Fair Poor
1-80 99.5% - 0.32%
1-480 100.0% - -
1-680 100.0% - -
Us6 100.0% - -

Us 75 100.0% - -
uUs 275 94.9% - 5.1%
Total 99.0% - 1.0%

Cross Section Elements

Cross section element ratings vary by direction of travel. In most cases, both directions consist of adequate lane and
shoulder width. Table 5.10 indicates 84.4% of the freeway corridors received a fi g o eating. Side slopes would need to
be verified by a field review, and are therefore not included in this analysis. Some trees and drainage features impede into
the clear zone, however do not provide any more of a driver obstruction than a protective barrier would. Areas identified as
having fi p o oros®sections include:

1 US 6 from 156" Street to N 120" Street (inside shoulder width)
I US 75 through the Chandler Road interchange (inside shoulder width)
I US 75 through the L Street interchange (inside shoulder width)
I US 275 at West Maple Road (outside shoulder width)
Table 5.10. Rating Summary for Cross Section Elements

Corridor Good Fair Poor

1-80 100.0% - -

1-480 78.6% 23.2% -

1-680 40.5% 59.5% -

uS 6 78.8% 1.7% 19.5%

UsS 75 91.3% - 8.7%

UsS 275 92.0% - 8.0%

Total 84.4% 10.5% 5.1%

Decision Sight Distance (DSD)

Decision Sight Distance requires additional reaction time for complex maneuvers. These decision points generally occur
before ramps. Because this additional distance is not an AASHTO or NDOR requirement, there are no locations with a
A p o mting.

Ramp Terminal Design

The angle that a ramp enters or exits a freeway has a direct effect on the efficiency and the safety of the connection. In the
study area, the exit ramps have generally better ratings than the entrance ramps. Table 5.11 indicates that nearly 97% of
the study area ramp terminal designs are i g 0o oAdeas identified as having i p o mmpterminal design include:

1  1-480 - Eastbound Exit to South 20" Street
I 1-680 - Eastbound Entrance Ramp from Blair High Road
1 US 6 - Westbound entrance ramp from 156" Street

Metro Area Travel Improvement Study
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I US 75 - Northbound Entrance Ramp from Fort Crook Road

1 US 75 - Southbound Entrance Ramp from Q Street

Table 5.11. Rating Summary for Ramp Terminal Design

Corridor Good Fair Poor
1-80 98.4% 1.6% -
[-480 95.7% - 4.3%
1-680 97.2% - 2.8%
us 6 95.9% 2.0% 2.0%

UsS 75 93.8% 2.1% 4.2%
uUs 275 100.0% - -
Total 96.6% 1.3% 2.1%

Lane and Route Continuity
Lane and route continuity enables drivers to remain on a given freeway route without changing lanes. Simplifying this task

reduces accident potential by minimizing lane changes. Left hand exits are a major contributor to i p o mutedcontinuity.
Table 5.12 summarizes the lane and route continuity evaluations by corridor. Areas identified as having i p o ame and

route continuity include:

1 Westbound US 6 exit near N 204™ Street

Table 5.12. Rating Summary for Lane and Route Continuity

Corridor Good Poor
1-80 100.0% -
1-480 100.0% -
1-680 100.0% -
Us 6 99.5% 0.5%

UsS 75 100.0% -
uUs 275 100.0% -
Total 99.9% 0.1%

Lane Balance at Exits and Entrances

Lane balance minimizes lane changes and erratic movements at ramp terminals. Drivers in the outside lanes should not be
forced to exit and should have the option to continue on the freeway. Table 5.13 summarizes the lane balance evaluations

by corridor. Areas identified as having i p o kame dalance include:

=A =4 =4 =8 -4 48 -8 -

Eastbound 1-480 at exit to 14™ Street
Westbound [-480 at exit to Dodge Street
Southbound 1-680 at exit to West Maple Road
Northbound 1-680 at exit to Fort Street
Westbound US6 at exit to N 132™ Street
Southbound US 75 at exit to Chandler Road
Southbound US 75 at exit to Q Street
Northbound US 75 at exit to Storz Expressway
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Table 5.13. Rating Summary for Lane Balance
Corridor Number o_f Locqtiorjs
Not Meeting Criteria
I-80 0
1-480 2
1-680 2
use6 1
US 75 3
us 275 0
Total 8

Spacing and Sequencing of Ramps

Inadequate spacing of ramps creates conflicts within the overlapping areas of merging and diverging traffic. This is
especially apparent in the weaving sections between successive entrance and exit ramps. Table 5.14 summarizes the
ratings for ramp sequencing and spacing. Areas identified as having i p o mmpspacing and sequencing include:

[-80 - 4 Locations, all Entrance-Entrance configurations

[-480 - 5 Locations (including Entrance-Exit, Entrance to Entrance, and Exit to Exit configurations)
[-680 - 1 Location (Entrance to Entrance Configuration)

US 6 - 8 Locations, all weaving configurations

US 75 - 7 Locations (4 weaves, one Exit-Exit and 2 Entrance-Entrance)

US 275 1 Location (weave configuration)

=A =4 4 -4 A -4

Table 5.14. Rating Summary for Ramp Spacing and Sequencing
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1 Exit only signing and striping are sometimes inconsistent. Dotted white lane markings should be used in
conjunction

Table 5.15. Rating Summary for Freeway Guide Signing

wi t h

yell ow fB.xit

Corridor Good Fair Poor
1-80 60.8% 39.2% -
1-480 50.0% 50.0% -
1-680 52.9% 47.1% -
Us 6 58.3% 41.7% -

UsS 75 85.8% 14.2% -
uUs 275 - 100.0% -
Total 55.6% 44.4% -

System Interchanges
In additional to the corridors discussed above, four system interchanges were evaluated using the applicable design

criteria. These interchanges are:

= =4 =

I1-680 and US 6
1-80 and 1-680
I-80 and 1-480 / US 75

1 1-480and US 75

Each ramp of interchange was rated in the following categories:

onl yo

Corridor Good Poor
1-80 98.8% 1.2%
1-480 83.0% 17.0%
1-680 99.3% 0.7%
US 6 91.8% 8.2%
US 75 95.1% 4.9%
us 275 99.0% 1.0%
Total 96.7% 3.3%

Freeway Guide Signing

=A =4 =4 -4 -4 -8 -4

Horizontal and Vertical Alignment

Critical Length of Grade

Crest Vertical Curve Stopping Sight Distance
Horizontal Curve Stopping Sight Distance
Cross Section Elements

Decision Sight Distance

Bridge Condition (where applicable)

panel s

Results of the geometric and operational conditions for the system interchanges can be found in a companion technical

memorandum Freeway System Assessment (August 2015).

The existing corridor guide signing generally meets the guidelines set forth by the MUTCD. This is evidence by the fact
that this evaluation revealed no highway segments witha i p o o r 0 as shawniinriTgble 5.15. However, about 44% of the

tot al routes anal yzed r asbneedireds hemding improvenrent.iAeas withii § adtingdmay ar e

benefit from additional signing improvements. Those areas, and other considerations noted include:

1 Along US 275, all but one exit does not have gore signs overhead and all exits have only a single advance guide
sign.

1 1-80has approxi mately 20
have less than ideal lane drop signage.

1 Some sign messages exceed six information units. Given the multiple destinations and closely spaced
interchanges on some corridors, it may be difficult to improve this condition.
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Chapter 6 _ PhyS|CaI Cond|t|0ns Table 6.2. NSI, PCI, IRI, and PASER State of Repair Classifications \
Classifications NSI PCI IRl (mm/m) PASER

This chapter summarizes the existing and future no-build conditions for pavement, bridge, and transit assets in the MTIS Excellent 90 -100 85 - 100 0-0.85 9-10
study area. Note that a significant portion of lowa pavement and bridges will be replaced in the near future as part of the Good 70 - 89 70 - 84 0.86 - 2.48 7.8
Council Bluffs Interstate System Reconstruction Project. Fair 50 - 69 50 - 69 2.49 - 3.33 5-6

o Poor 30 - 49 30 - 49 3.34-4.21 3-4
EXisti ng Very Poor 0-29 0-29 4.22 1-2
Pavement
Existing pavement conditions is based on an assessment of pavement inventory data obtained from NDOR and lowa DOT. Table 6.3. NSI, PCI, and IRI Performance Targets
All interstate, freeway, state highway, and major local roads within the study area were included in the analysis. Table 6.1 Performance Measure | Performance Target
provides an inventory of pavement segments considered in the analysis by total segment miles and lane-miles. Note that NSI 84% of highway system miles in fgo
all segment miles and lane miles were calculated for each direction of travel (e.g. Platteview Road between 72" Street and PCl 84% of highway systemmi | es in figoodo or bett
84" Street is equivalent to 2 segment miles and 2 lane miles while Q Street between 144" Street and 156" Street is RI 84% of NHS-enhanced miles at a ride quality of at least "good" or "very
equivalent to 2 segment miles and 4 lane miles). good” (IRI<=2.48mm/m or 157.13 in/mi)

Source: NDOR Performance Measures, Oct 2012
Table 6.1. Study Area Pavement Inventory

- - Table 6.4 provides a summary of existing pavement condition by functional class for study area roadways with respect to
Nebraska Portion lowa Portion Total . . )
Functional the NSI / PCI and IRI. The pavement condition of MTIS study roadways by functional class based on the State of Repair
Class Segment Lane Mil Segment Lane Mil Segment Lane-Mil lassifications shown in Table 6.4 is provided in Figure 6.1. Notable findings from this analysis include that:
Miles ane Miles Miles ane Miles Miles ane-Miles classifications sho able 6.4 is provide gure 6.1. Notable gs fro s analysis include that:
Interstate 90.9 275.7 80.0 167.4 1709 443.1 1 Pavement segments in the Nebraska portion of the study area are generally in better condition than those in the
Freeway 79.3 174.8 0.0 0.0 79.3 174.8 lowa portion of the study area; and
State Highway 268.4 543.6 29.5 69.0 297.9 612.6 1 Interstates and freeways are the functional classes of roadways within the study area that currently meet the
Local Roads 326.0 515.0 1.8 3.6 327.8 518.6 performance target of 84 Statdhiglowaydadd lazal roduecurtertly do aad meetithe i o n .
Total 764.6 1509.1 111.3 240.0 875.9 1749.1 performance target.

Table 6.4. Current Pavement Condition Summary
Pavement condition indices calculated as a combination of surface and structural distresses (i.e., rutting and faulting) were

applied as primary pavement performance measures for the MTIS study area as follows: Functional Nebraska Portion lowa Portion Total
. - . . . Class Average NSI Average IRI Average PCI Average IRI Average IRI
T The Nebraska Serviceability Index (NSI) was applied for pavements within the Nebraska region; and (mm/m) (mm/m) (mm/m)
1 The Pavement Condition Index (PCI) was used for pavements within the lowa region. Interstate 90 1.54 77 1.49 1.52
. . o . . Freeway 92.4 1.39 - - 1.39
Both NSI and PCI are measured on a 0-100 scale with higher values indicating better pavement condition. In addition to -
) ) ) State Highway 70.6 25 48 3.05 2.56
NSI/PCI, the International Roughness Index (IRI) was applied as required under MAP-21 as a measure of pavement Local Roads 39 P

surface quality. Higher IRI values indicate higher pavement roughness and thus reduced ride quality.

The pavement inspection data used to support these measures was collected by NDOR and lowa DOT. NSI/PCI and IRI
were collected for all interstate, national, and state roadways included in the analysis. For local roadways, NDOR
conducted a visual inspection of pavement surface conditions based on the Pavement Surface and Evaluation Rating
(PASER) scale with the corresponding State of Repair category (Table 6.2) used to convert the PASER ratings to NSI.
Performance targets with respect to NSI/PCI and IRI measures as developed during Phase 1 are presented in Table 6.3.

A map of the current pavement conditions within the study are is shown on the following page in Figure 6.2.
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Figure 6.1. Current Pavement Conditions by Functional Class
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Figure 6.2. Current Pavement Conditions Map
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Bridge

Similar to the pavement analysis, the bridge analysis was based on an assessment of bridge inventory data obtained from
NDOR and lowa DOT. A total of 393 bridges located within the MTIS study area were included in the analysis. Figure 6.3
shows the distribution of study area bridges by type.

Figure 6.3. Bridges by Material Type

m Concrete
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Phase 1 Report - November 2015

The analysis of the current bridge conditions found that 76% of bridges in the MTIS study area are in good condition,
20% in fair condition, and the remaining 4% are in poor condition (see Figure 6.4). The majority of bridges in the lowa
region are in fair condition (63%), while the majority of bridges in Nebraska are in good condition (85%).

As calculated based on the original construction or reconstruction year, MTIS study area bridges are on average 23 years
old. The average age of bridges in the Nebraska portion is 23 years old, while the average age of bridges in the lowa
portion is 45 years old. Figure 6.5 shows the age distribution of study area bridges.

Figure 6.4. Current Bridge Condition by Percent Deck Area

Prestressed Concrete

H Steel

Concrete continuous

m Prestressed concrete
continuous

u Steel continuous

Bridge State of Affair - NE Portion

Bridge State of Affiar - IA Portion

Bridge State of Affair - Study Area

m Good Fair m Poor m Good Fair m Poor m Good Fair m Poor
Two types of bridge deficiency as defined by FHWA were considered in the analysis:
9 Structural Deficiency: Bridge deck/ superstructure/ substructure in fipooro state of repair based on condition rating
(as shown in Table 6.5); very low load carrying capacity; waterway inadequacy.
1 Functional Obsolescence: Insufficient due to geometric/ capacity constraints (e.g., width, underclearance, Figure 6.5. Age Distribution of MTIS Study Area Bridges
roadway alignment, etc.).
150
Table 6.5. Bridge State of Repair Classification by Component Condition Rating
Deck/Superstructure/Substructure . e
Condition Rating (CR) State of Repair Classification 2
CR O 4 Poor 'g’ 100
CR=5 Fair o
- o
CR O 6 Good 5
o]
E 50
ConsistentwithMAP-2 1, t he APercentage of Struct ur al-NH5 bridige was appliedd Dec =
as the primary performance measure for this study to assess existing conditions and forecasted future conditions.
Functional obsolescence was used as a secondary measure to evaluate existing conditions. .
0 — — — || || | — |
Data used to support these measures were obtained for years 2008 to 2012 from the National Bridge Inventory (NBI) <10 10-19 20-29 30-39 40-49 50-59 60-70 >70
dat abase and NDORO6s PONTI S dat abase. Tndsbstiuatireconditioo tatingse d de c Age Range (Years)
based on the latest biannual inspection as well as general bridge attribute information including deck geometry, material
mlowa = Nebraska mGrand Total

type, year constructed/reconstructed, bridge geographical and functional classification, and sufficiency rating.
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In order to assess the current overall condition of each bridge, the condition ratings of their main components (deck,

superstructure, and substructure) were analyzed. In lowa, the majority of the bridge component ratings lie in the range of 5

to 7, while in Nebraska the components are in better condition, with the majority of ratings at 6 to 8 (see Figure 6.6).

Current bridge conditions within the study are shown in Figure 6.7.

Figure 6.6. Distribution of Current Bridge Component Condition Ratings

Figure 6.7. Current Bridge Conditions Map
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Transit Infrastructure

Metro (Transit) is responsible for the operation of fixed route bus and paratransit service within the City of Omaha and
Douglas County in Nebraska. Metro (Transit) also has turn-key contracts to provide bus service within five municipal
jurisdictions, including: Ralston, La Vista, Bellevue, and Papillion in Nebraska and Council Bluffs in lowa.

Table 6.6 summarizes the replacement val ue of Metrods assets,

are based on 2014 dollars. Facilities, such as garages, maintenance equipment, and office furniture make up the largest
portion of Metrobs
behind at just over $48 million.

assets at just over

Table 6.6. Metro (Transit) Asset Inventory

Asset Category Value ($2014)
Facilities $54,151,587
Stations $9,866,463
Systems $4,754,450
Vehicles $48,223,078

Total $116,995,578

The TERM Lite model, designed for state and local transit agencies, was used to conduct the current condition
assessment. The model estimates the total level of reinvestment needed to reach and maintain a state of good repair
(SGR). The current condition of public transit assets was also estimated based on the provided inventory.

The SGR backlog for public transit is estimated based on deferred rehabilitation and replacement needs. Based on the
provided i SGR backlog is
asset base. This SGR backlog represents all assets that are beyond their useful life and should be replaced.

nventory, Metrods current esti

The Federal Transit Authority (FTA) five point rating scale for asset condition is shown in Table 6.7. It is important to note
that a rating of Marginal (2) or Worn (1) indicates that an asset is past its useful life. A condition rating of 2.5 indicates the
need to replace an asset, meaning it has reached the end of its useful life.

Table 6.7. FTA Asset Condition Rating Scale

Condition FTA Rating Description
1 New assets
Excellent ° 1 No visible defects
Good 4 1 Asset showing minimal signs of wear
1 Some (slightly) defective or deteriorated component(s)
9 Asset has reached mid-life (3.5)
Al . .
dequate 3 1 Some defective or deteriorated component(s)
1 Asset reaching end of useful life (2.75 to 2.5)
Marginal 2 1 Increasing number of defective or deteriorating component(s) and increasing
maintenance needs
9 Asset has past useful life and is in need of immediate repair or replacement
Worn 1 -
1 May have critically damaged component(s)

wAll valuds inthis tatdlel s |

-&Vedue vehicles, foltow closelye hi c | ¢
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A

The Metro (Transit) current condition estimates are based on individual asset ages and replacement values and are

summarized in Table 6.8 and Figure6.8.Accor ding to TERM Liteds estimates, Metro
in the marginal or worn categories. This is well above Metro
prioritized for repl ac e diegrednstraint.tt hin Metrobés current fun
Tiable 6.8..Metrd €EMransif) Cutrent Asset ICdnditmEstimate by Asset Type ($2014 million)
Asset Category Worn Marginal Adequate Good Excellent
Ficimies ° | 836" | '9a12° |V Cgs 8T TEd $0.0
Stations $2.1 $0.2 $3.0 $4.5 $0.0
Systems $1.3 $0.5 $0.1 $2.9 $0.0
Vehicles $6.8 $16.8 $13.9 $6.8 $3.9
Total $13.8 $58.7 $22.5 $18.0 $3.9
Figure 6.8. Metro (Transit) Current Asset Condition Estimate by Asset Type ($2014 million)
$60
$50
[ ]
$40
$30
$20
$10
mat{ o e I br about 26 percent of the
Facilities Stations Systems Vehicles
m\Worn ® Marginal ®=Adequate Good mExcellent

The average current condition estimate for the bus fleet is 3.2, with an average age of 7.8 years. While the average
condition rating is above 2.5, many buses are in the current SGR backlog and require replacement. Buses currently
constitute $20.8 million (68 percent) of the current $30.6 million backlog. The van fleet has an average current condition of
2.7, with an average age of 5.4 years. The rating for paratransit vans indicates that a majority of the fleet is nearing the end
of its useful life. It is clear that Metro (Transit) requires significant investment in updating its vehicle fleet in order to
maintain a SGR for transit services in the MTIS study area.
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Figure 6.9 and Figure 6.10 below illustrate Me t rcarfest SGR for transit assets within the MTIS study area.

Figure 6.9. Metro (Transit) Current State of Good Repair Backlog by Asset Type ($2014 thousands)
Facilities:
Buildings,
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Communication,
$1,369

Revenue

Equipment,
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Collection,
$394
Revenue
Vehicles, Non-
$21,981 Revenue
Vehicles,
$583

Figure 6.10. Metro (Transit) Current State of Good Repair Backlog by Asset Type: Number of Records
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Future No-Build

Pavement

Pavement deteriorates over time due to traffic loads, severe weather, and other factors. Without preventative maintenance

or rehabilitation, pavement will eventually deteriorate to a point where it is no longer serviceable and requires

reconstruction. Pavement deterioration models are used to predict the remaining service life of pavement assets and they

help determine when the pavement will require treatment to maintain SGR. The models aid in the selection activities
(preservation, rehabilitation, and reconstruction) and aid in determining timeframes for these activities to minimize life-cycle

costs.

Pavement deterioration models developed by NDOR as part of the 2011 Pavement Optimization Program were applied for
MTIS to forecast future pavement condition and determine the time at which pavement assets would become deficient
assuming no further preservation or rehabilitation treatments are applied. Figure 6.11 shows how each functional

c |l as s i fpercemtage of taidesmiles in figoodoor better condition is expected to change over time based on the

deterioration models. Findings from this analysis include:

1

Bridge

Interstate and Freeway pavement segments in the Nebraska portion of the study area will not meet the 84%

fgoodoor better performance target after 2021 and 2023, respectively. Nebraska State Highway and Local Roads

will never meet the performance target unless pavement treatments are applied.
By year 2033, no study area roadways are expected to have pavement in fgooddor better condition unless
pavement treatments are applied.

Historical inspection data were used to develop bridge deterioration models in order to predict the time at which each
bridge is expected to become structurally deficient. The bridge deterioration models were developed based on time non-
homogenous Markov chains whereby deterioration rates vary over time based on asset age and condition. The most likely
condition rating at every point in time is used to build the average performance curve starting from the age and condition
rating at the time of the most recent bridge inspection.

Using the developed deterioration curves, the condition of the bridges were forecasted over the planning horizon (2040),
and the time until structural deficiency was determined for all bridges assuming no preservation, rehabilitation, or
replacement is applied. Without preservation, the bridges in Nebraska are expected to reach structural deficiency in 45
years, while the bridges in lowa are expected to reach structural deficiency in 21 years.

By 2040, study area bridges are expected to deteriorate from the current level of 4.03% structurally deficient deck area to
30% structurally deficient deck area without further investment in bridge preservation and rehabilitation (see Figure 6.12).

During the samet i me, t he

percentage of bridge deck area in

Afgoodo

More than 80% of bridges in the lowa portion of the study area are expected to become structurally deficient by 2040 (see

Figure 6.13). The percentage of structurally deficient bridges in lowa is expected to remain at approximately 1% through
2020, but will suddenly increase to 40% in 2025, and increase to almost 80% in 2040. This sudden increase is expected as
roughly half of the bridges in the lowa portion of the study area that are currently in fair condition are expected to

deteriorate to

Apoor o

are expected to increase at a much slower rate as more than 84% of the bridges are currently in fgoodocondition.

¢ . &tnudturallyi deficient bridges im ¢he Mebraska porteonvof theestudy area
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Figure 6.11. Percent of Lane Mile is Good or Better Pavement Condition by Year

Metro Area Travel Improvement Study
Phase 1 Report - November 2015

Figure 6.12. Forecasted No-Build Condition of MTIS Bridges
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Figure 6.13. Forecasted Bridge Condition for the lowa and Nebraska Portions of the MTIS Study Area
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Transit Infrastructure

A future no-build scenario was not performed for transit infrastructure because transit investments are focused on rolling
stock rather than civil infrastructure. Since rolling stock has a much shorter useful life, and cannot be maintained in useful
condition over decades as civil infrastructure can, a no-build scenario is not feasible or realistic. Over the investment
horizon of this study, multiple investments in new rolling stock are essential and unavoidable.
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function that affect how long trips were in the model. These relatively minor changes were incorporated, and generally led
to better model performance. Figure 7.1 illustrates the regional trip patterns to the downtown area.

Chapter 7 - Traffic Volumes

Figure 7.1. AirSage vs. MAPA Travel Demand Model Desire Lines (To Downtown Area)

Existing

by 36 %, ‘ ‘ - g -
Segment ADTs g - 1‘ j W ’N&
Average Daily Traffic (ADT) volumes were obtained from MAPA for the years 2000 to 2012 (reported every two years). The - 5%
ADTSs represent estimated traffic flows from a variety of data sources that MAPA uses to prepare the Metro Area Traffic \ l J
Flow maps. Volumes from 2008, 2010, and 2012 were checked for inconsistencies and individual counts were removed if ‘ ‘ / %
too much variability was observed. Overall traffic change for the 2008 to 2012 period was assessed, and little regional or ‘ CEE ‘ storz |
sub-area change was observed. To get the most complete regional traffic coverage possible, 2008, 2010, and 2012 counts s o "
were averaged to represent a base year count at each location. Base Year ADT volumes are shown in Figure 7.3. ; Legend
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System-wide AM and PM peak hours were developed to represent the worst case total volumes along the freeway system.
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Harrison
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It is recognized that the worst case peak hour varies somewhat between different parts of the freeway system, particularly £ <1500
when comparing the fringes of the study area to central core areas. To successfully complete the analysis, it was important = < — 1500 - 2500
to establish a consistent analysis time and smooth (balance) any inconsistencies between adjacent traffic counts for both Hey 370 ( ; \ \ 2500 - 3500

current AM and PM peak hours on the freeway system. At ramp terminal intersections the worst-case analysis time traffic \ | s 3500 - 5000

/ e 5000 - 6000

volumes were utilized to account for the varying peak hours throughout the MTIS study area. Therefore in most instances |~ ;
i X / e— > 6000

84th

RS

the freeway ramp volumes will not exactly match the ramp terminal turning movement volumes. The peak hour base year

volumes used for freeway traffic analysis are included in the Appendix.

More substantial changes to the MAPA travel demand model are recommended for Phase 2 of MTIS, including the
incorporation of an income-component to the gravity model to better match home-based work trip productions (household
side) to home-based work attractions (employment side).

Non-Freeway System

AM and PM peak hour volumes at each non-freeway intersection were derived. Note that one system-wide AM and PM

peak hour was not used for each intersection, similar to how the ramp terminal volume sets were developed. The worst-

case AM and PM peak hour turning movements were determined by calculating the maximum inbound volume at each .
Future No-Build

intersection for the AM and PM peak periods. Due to the large distance and multiple access points between non-freeway

study area intersections, volumes were not balanced between intersections. Base year peak hour turning movements for
Segment ADTs

all non-freeway intersections can be found in the Appendix. Forecasts of 2040 segment ADTs were developed using the existing segment ADTs in combination with MAPA 2040
existing plus committed (E+C) travel demand model output. A post-processing approach was used, whereby the level of
base year model variation compared to observed base year traffic counts were applied to 2040 model output to provide a
2040 ADT forecast at each location. This process included review and adjustment of the post-processed forecasts for any

areas of unreasonable or inconsistent growth rates. Forecasted 2040 E+C ADT volumes are shown in Figure 7.3.

Regional Trip Patterns

Trip patterns identified in the AirSage data were compared to base year trip patterns estimated by the MAPA travel
demand model. Specifically, trip lengths in the model were compared to the AirSage data, and compared to data collected
by the National Household Transportation Survey (NHTS) add-on survey that was completed in the MTIS study area in
2009. The results of that comparison led to the decision to incorporate changes to the parameters in the gravity model
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Peak Hour Volumes

Growth ratios from 2010 to 2040 were developed by dividing 2040 forecasted ADTs by existing ADTs where applicable.
Raw model growth ratios were calculated at locations that were not covered by the base year ADTs or locations that were
believed to have unreasonable or highly variable base year ADTs. These growth ratios are displayed in Figure 7.2. Note
that large growth ratios do not necessarily indicate large volumes. At many locations along the fringes of the study area
where high growth ratios are indicated, current volumes are less than 1,000 vehicles per day. Thus, these locations could
have a forecasted 2040 ADT of 5,000 vehicles per day, which can be accommodated on a two-lane roadway, but reflect a

growth ratio greater than 5.0.

Figure 7.2. 2010 to 2040 Growth Ratios
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Freeway System
The balanced set of base year volumes used for the existing traffic operations analysis were grown by the forecasted 2010
to 2040 traffic growth ratios. Ramp terminal turning movements were grown to match cross street and ramp forecasted
volumes. The balanced set of peak hour 2040 E+C volumes used for future no-build freeway traffic analysis is included in
the Appendix.

Non-Freeway System

Existing AM and PM peak hour volumes at each non-freeway intersection were multiplied by the growth ratios on each
intersection leg to develop 2040 peak hour turning movements. For example, the north bound left movement was assumed
to grow by the average of the south and west leg growth ratios. The 2040 E+C peak hour turning movements for future no-
build non-freeway intersection traffic analysis can be found in the Appendix.
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Chapter 8 - Traffic Operations Existing

This chapter summarizes the multi-level operations assessment for the existing and Future No-Build 2040 E+C scenarios Freeway and Ramp Terminal Operations

at all study area roadways and intersections shown in Figure 8.1. Note that the lowa Interstate System was excluded from As directed by the Management Committee, current freeway construction projects
the operations assessment since the majority of the system is currently being reconstructed or is slated for reconstruction and projects that are programmed to be completed by 2016 were included in the

in the coming years. existing operations analysis. Updated freeway geometries reflecting these complete

or near-term projects at the following locations were included:

[-680 NB - South of Center to North of Pacific

[-80 EB - Giles to 96th

[-80 EB/WB - 1-480 Interchange to I-29 Interchange (in lowa)
[-80 WB - 1-480 Interchange to 60th St

Figure 8.1. Study Area Roadways and Intersections for Traffic Operations Analysis
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lowa Interstate System Weave Segment Level of Service

Weave segments were analyzed based on Chapter 12 procedures of HCM 2010.

5 Ramp Terminals

Weaving areas generally occur when an entrance ramp is closely followed by an

e Arterial Intersections . . . ) . .
exit ramp connected by an auxiliary lane. For locations with weaving traffic, ramp-

|:| MTIS Study Area to-ramp flows were estimated based on MAPA travel demand model percentages

freeway segments (basic, weave, and ramp) and ramp terminal intersections using
procedures from the Highway Capacity Manual 2010 Edition (HCM 2010). Highway

LOS analyses for the basic freeway elements were performed following Chapter 11

freeway segments is evaluated based on the average density of traffic (passenger
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Ramp (Merge/Diverge) Segment Level of Service

Freeway merge and diverge segments were analyzed based on Chapter 13 procedures of HCM 2010. By definition, the
LOS for a typical freeway merge or diverge segment is based on the average density of vehicles in the influence area
(defined by the HCM as 1,500 feet upstream of a diverge section or downstream of a merge section).

Signalized Intersection Level of Service
Signalized ramp terminal intersections were analyzed based on Chapter 18 procedures of HCM 2010. LOS for signalized
intersections is evaluated based on average control delay per vehicle (in seconds per vehicle).

Unsignalized Intersection Level of Service

Unsignalized ramp terminal intersections were analyzed based on Chapter 19 procedures of HCM 2010. LOS for
unsignalized intersections is evaluated based on average control delay per vehicle (in seconds per vehicle). Results of the
unsignalized intersection analysis were reported as the worst-case stop-controlled approach. This means that a majority of
the volume at an intersection can be operating efficiently while a low volume stop controlled approach is not, resulting in a
poor LOS evaluation for the intersection.

Results

Performance measure targets have been established for the MTIS study area. The threshold for acceptable HCM
operations i s L ©&xisthdadnditons abhatysistfornd that Thé majority of freeway facilities are generally
operating at LOS Hreevtay segmerdsiandiramp terinag intgrsecidas thabaver s .

estimated to operateatL O S arag sumwaanizeden Table 8.1 through Table 8.5 for each type of LOS analysis.

6D6 or
60 ED

LOS for all freeway segments and ramp terminal intersections can be found in the Appendix. A summary map showing
the worst case peak hour LOS is included in Figure 8.2.

Table 8.1. Existing Basic Freeway LOS 'E' and 'F' Locations

Location AM PM

Dodge EB - 156th to 150th
*1-680 SB to 1-80 EB
US-75 NB - Chandler to Q
US-75 NB - Under L

* System Ramp

m{m|m|m
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Table 8.2. Existing Ramp (Merge/Diverge) L OS @n# 6 F 6

Location AM | PM
US-75 NB - Chandler On Ramp E -
US-75 NB - Q Off Ramp E -
US-75 SB - Cornhusker Off Ramp - E
I-480 NB - Leavenworth Off Ramp E -

Table 8.3. Existing Weave L OS @&nBO F 6

Locations

Locations

Location

AM

PM

Dodge EB - 144th to 137th

Dodge EB - 132nd to 120th

Dodge EB - I-680 NB to Regency

mi|m|m

Dodge WB - Westroads to I-680

Dodge WB - 120th to 132nd

Dodge WB - 132nd to 137th

Dodge WB - 137th to 144th

Dodge WB - 144th to 150th

mimim|m|m

* Dodge WB - 1-680 NB/SB to Dodge

I-680 NB - Pacific to Dodge

| m

I-680 NB - Dodge to Maple

m|(m

I-680 SB - Maple to Dodge

I-680 SB - Dodge to Pacific

I-80 EB - 84th to 72nd

m|m|m

I-80 WB - 60th to 72nd

[-80 WB - 72nd to 84th

* System Ramp

Not e: Weaves

Table 8.4. Existing Signalized LOS 'E' and 'F' Ramp Terminals

reporting

LOSO6FO

Location AM PM
120th & West Dodge - F
I-680 & Pacific (East Terminal) - E
I-680 & Fort (West Terminal) F -
I-680 & Fort (East Terminal) - E
I-680 & Blair High (Southeast Terminal) - E
I-80 & Hwy 370 (West Terminal) - E
I-80 & L (East Terminal) E -

ar

e

based

on

calcul ated

V/ C

>

1.
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Table 8.5. Existing Unsignalized LOS 'E' and 'F' Ramp Terminals Table 8.6. ExistingNon-Fr eeway Study | nt eand9&dt Lor alt O8 nGEOS
Location AM | PM Location AM/PM
31st & 1-680 (North Terminal) F 72nd & Pacific E
192nd & West Dodge (South Terminal) F E 72nd & Q E
US-75 & L (East Terminal) - F 84th & L
US-75, Fort Crook, Fairview (East Terminal) F - 84th & Q
Note: Worst stop-controlled approach LOS. 90th & Maple

90th & West Dodge
132nd & L- Industrial
Note: Worst Peak Hour Synchro LOS

Non-Freeway Segment and Intersection Operations
Two capacity-based analyses were conducted for the non-freeway system.

1 Daily volume to capacity (V/C) ratios were generated for non-freeway study area roadways.
1 Peak hour analysis was conducted using Intersection Capacity Utilization (ICU) methodology at intersections of
study area roadways and an additional 20 intersections identified by the Management Committee.

Intersection Capacity Utilization

ICU estimates the percentage of intersection traffic capacity that is being served, based on input traffic volumes and signal
cycle length. Percentages below 100% indicate reserve intersection capacity while percentages over 100% indicate traffic
over intersection capacity. This type of analysis differs from HCM methodology which calculates average control delay per
vehicle. It may be possible to achieve an acceptable HCM LOS by using signal coordination and timings that favor higher

volume movements when ICU indicates a failing LOS.

Results
The non-freeway existing conditions traffic analysis results are summarized below.

1 10% of non-freeway study roadways are approaching capacity or are over capacity (V/C > 0.9)

T 21 of the 112 study intersections are over capacity (LOS O6F6) during their respective peak hour s. | CU LOS O6F©O
intersections during the AM and PM peak periods were coded in Synchro 8 software and compared to the HCM
L OS 6 D éboldstated enghk freeway operations section. Non-freeway intersections that are estimated to
operate at worse at L O SE6ad worse are summarized in Table 8.6. Note that Supplemental Synchro 8 software
analysiswasconduct ed at intersections where t h®&oBulQ04nEtrChodol ogy reported LOS 6F6 for
conditions. These intersections (59) were also analyzed in the base year even if they were not at | CU LOS O6F©6.
Note that the worst-case peak hour LOS was analyzed in Synchro 8.

LOS for all non-freeway intersections can be found in the Appendix. A summary map showing V/C ratios and the worst
case peak hour LOS is included in Figure 8.2.
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Future No-Build

Freeway and Ramp Terminal Operations

As directed by the Management Committee, future freeway construction projects that will be top priority over the next 10
years were included in the Future No-Build 2040 E+C traffic operations analysis. Only one future project was identified to
be included in the no-build analysis (US-75 NB from Chandler Road to F Street).

Results

The Future No-Build2 040 E+C that a
better during peak hours. Freeway segments and ramp terminal intersections that are estimated to operate at L O S 6ad E
worse are summarized in Table 8.7 through Table 8.11.

analysis found number of freeway

LOS for all freeway segments and ramp terminal intersections can be found in the Appendix. A summary map showing
the worst case peak hour LOS is included in Figure 8.3.

Table 8.7. Future No-Build2 040 E+C Basic FandéWayLoQOSt 6&0S

Location AM | PM Location AM | PM
Dodge EB - 168th to 156th - 1-80 EB - IL 1-680 CD to 84th | F | E |
Dodge EB - 156th to 150th E I-80 EB - Btw 84th On Ramps E -
Dodge EB - 120th to 114th - I-80 EB - Btw 72nd On Ramps E E
Dodge EB (Expwy) - 120th to 114th E E I-80 EB - Btw 60th On Ramps E E
Dodge EB to 1-680 SB - I-80 EB - 60th to 42nd E E
Dodge WB - 156th to 168th - I-80 WB - Giles to 144th - E
Dodge WB (Expwy) - 114th to 120th - I-80 WB - L CD to Giles -

1-480 NB - Martha to Leavenworth - I-80 WB - West of 1-680 Merge

1-480 SB - 30th to Harney E I-80 WB - 84th to ILQ CD - E
1-480 SB - Leavenworth to Martha - E I-80 WB - Btw 84th On Ramps - E
*1-680 NB from 1-80 EB E E I-80 WB - Btw 72nd On Ramps - E
*1-680 NB from 1-80 WB E E I-80 WB - Btw 60th On Ramps - E
1-680 NB - South of Center E E US-75 NB - Between L Ramps E -
*1-680 NB to Dodge WB E - US-75 NB - Cornhusker to Chandler -
1-680 NB - Btw Fort Ramps US-75 NB - Hwy 370 to Cornhusker E -
1-680 NB - Fort to Blair High US-75 SB - South of F - E
1-680 SB - Blair High to Fort US-75 SB - Between L Ramps - E
1-680 SB - South of Center US-75 SB - Q to Chandler - E
*1-680 SB to 1-80 EB US-75 SB - Chandler to Cornhusker -

1-80 EB - E of I-680 SB Merge US-75 SB - Cornhusker to Hwy 370 - E

* System Ramp

Table 8.8. Future No-Build 2040 E+C Ramp (Merge/Diverge) L OS @86 F 6
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Phase 1 Report - November 2015

Locations

Location

Dodge EB - 168th On Ramp

Dodge EB - 156th On Ramp

Dodge EB - 156th Off Ramp

* Dodge WB - 204th Off Ramp

Dodge WB - 168th Off Ramp

Dodge WB - 156th On Ram
I-480 NB - Martha On Ramp

I-480 NB - Leavenworth Off Ramp

I-480 NB - Harney Off Ramp

I-480 SB - Martha Off Ramp

PM Location AM
E 1-80 EB - 84th Off Ramp | F ] F |
I-80 EB - 42nd Off Ramp E
I-80 WB - 144th Off Ramp - E

I-80 WB - Giles Off Ramp

I-80 WB - L CD On Ramp

I-80 WB - 60th Off Ramp
US-75 NB - Chandler

Ramp

US-75 NB - Cornhusker On Ramp

US-75 NB - Cornhusker Off Ramp

I-680 NB - Fort On Ramp

I-680 NB - Blair High Off Ramp

I-680 SB - Blair High On Ramp

[-680 NB - Fort Off Ramp

* Ramp is over capacity

Table 8.9. Future No-Build 2040 E+C WeaveL OS @n# 6 F 6

US-75 NB - Hwy 370 On Ramp

US-75 SB - Chandler On Ramp

US-75 SB - Cornhusker Off Ramp

US-75 SB - Hwy 370 Off Ramp

Locations

I-480 SB - Martha to I-80 EB/WB

I-680 NB - Maple to Fort

I-680 NB - Dodge to Maple

* System Ramp

Not e: We aves

reporting

LOS

Location AM | PM Location

Dodge EB - 180th to 168th E - I-680 NB - Pacific to Dodge
Dodge EB - 150th to 144th - I-680 NB - Center to Pacific
Dodge EB - 144th to 137th E *1-680 NB - IL CD to Center
Dodge EB - 137th to 132nd E I-680 SB - Fort to Maple

Dodge EB - 132nd to 120th E I-680 SB - Maple to Dodge
Dodge EB - 114th to 1-680 Split E I-680 SB - Dodge to Pacific
Dodge EB - 1-680 NB to Regency E I-680 SB - Pacific to Center & ILQ
Dodge WB - 150th to 156th - [-680 SB - Center to 1-80 EB (CD)
Dodge WB - 144th to 150th - I-80 EB - IL to I-680 (CD)

Dodge WB - 137th to 144th - I-80 EB - 84th to 72nd

Dodge WB - 132nd to 137th - I-80 EB - 72nd to 60th

Dodge WB - Dodge to 132nd - I-80 WB - 72nd to 84th

* Dodge WB - I-680 NB/SB to Dodge - I-80 WB - 60th to 72nd

Dodge WB - Westroads to 1-680 - E North Fwy NB - 1-480 to Hamilton
[-480 NB - 1-80 EB to Martha E - US-75SB - I-B0WB to F

US-75SB-FtoL

US-75SB-LtoQ

6F6 are based on

cal cul at ed

v/ C

>
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Table 8.10. Future No-Build 2040 E+C Signalized LOS 'E' and 'F' Ramp Terminals

Location AM PM

204th & West Dodge
180th & West Dodge
144th & West Dodge
120th & West Dodge
216th (Gretna) & 1-80 (N)
216th (Gretna) & 1-80 (S)

Location AM | PM
1-80 & Q (W) - E
72nd & 1-80 (N)

1-680 & Blair High (SE)
1-680 & Fort (E)

1-680 & Fort (W)

1-680 & Pacific (E)

1-80 & Hwy 370 (E) US-75 & Cornhusker (E) - E
1-80 & Hwy 370 (W) US-75 & Cornhusker (W) -
144th and 1-80 (N) US-75 & Hwy 370 (W) E E

1-80 & 126th (Giles) (N)

Table 8.11. Future No-Build 2040 E+C Unsignalized LOS 'E' and 'F' Ramp Terminals

Location

14th & Chicago

192nd & West Dodge (S)

30th & 1-680 (N)

30th & 1-680 (S)

Mormon Bridge & 1-680 (N)

Mormon Bridge & 1-680 (S)

US-75 & L (E)

US-75, Fort Crook, Fairview (E)

US-75 & Fairview (W)

North Fwy & Lake (W)

North Fwy & Hamilton (E)

North Fwy & Hamilton (W)
Note: Worst stop-controlled approach LOS.

Non-Freeway Segment and Intersection Operations

Results
The non-freeway Future No-Build 2040 E+C conditions traffic analysis results are summarized below.

1 35% of non-freeway study roadways approaching capacity or over capacity (V/C > 0.9)

T 59 of the 112 studied intersections are over capacity
intersections during the AM and PM peak periods we coded in Synchro 8 software. Non-freeway intersections that
are estimated to operate at  LED®@ wadise in the Future No-Build 2040 E+C scenario are summarized in Table
8.12.

LOS for all non-freeway intersections can be found in the Appendix. A summary map showing V/C ratios and the worst
case peak hour LOS is included in Figure 8.3.
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Table 8.12. Future No-Build 2040 E+C Non-Fr eeway Study I ntersection LOS
Location AM/PM Location AM/PM
204th & Harrison 108th & L E
204th & Q 90th & Maple
204th & State 90th & Pacific
204th & West Center (N) 90th & West Dodge
204th & West Center (S) 84th & Giles
180th & Harrison 84th & L
180th & Hwy 370 84th & Hwy 370
180th & W Center 84th & Q
168th & Hwy 370 72nd & Ames
168th & West Center 72nd & Dodge
168th & West Maple 72nd & Harrison
144th & Harrison 72nd & Maple
144th & Industrial 72nd & Military Ave
144th & Millard Ave 72nd & Hwy 370
144th & Pacific 72nd & Pacific
144th & Q 72nd & Q
144th & West Center 36th & Hwy 370
144th & West Maple US-6, Hwy 31 & Hwy 370
132nd & L- Industrial Blair High & State
120th & L Fort Crook & Cornhusker
120th & West Center Industrial & W Center
120th & West Maple Lincoln & Mission Ave
114th & West Dodge Saddle Creek & Cuming
108th & Giles Saddle Creek & Leavenworth

Note: Worst Peak Hour Synchro LOS

(LOS O6F06) during their AM or PM peak hours. LOS

6EG6 and

6FO



Chapter 9 - Safety

This chapter summarizes the safety assessment of all study area roadways and intersections. Note that lowa Interstate
System was excluded from the safety assessment since the majority of the system is currently being reconstructed or is
slated for reconstruction in the coming years.

Varying methodologies were used depending on the facility type, so the safety assessment stratified study area roadways
into the following categories:

Freeway Mainline Segments

Freeway Ramp Terminal Intersections
Non-Freeway Roadway Segments
Non-Freeway Intersections
Pedestrians

=A =4 =4 -4 =

Observed Crashes

Crash data were obtained from NDOR files for the study area from 2008 to 2012. The data included location of the crash;
crash type (e.g., single vehicle, multivehicle, pedestrian related); crash severity (e.g., fatal, injury, property damage); and
other circumstances of the crash (e.g., road conditions, driver condition). The data shows a noticeable difference in the
overall reported frequency of crashes during the 2008 to 2012 time period. Frequencies appear consistent from 2009
through 2011 but drop across all severities in 2012. The Consultant Team decided to use the consistent years (2009 -
2011) as the basis for the existing conditions.

Crashes are disaggregated by severity. The NDOR crash data uses the widely known injury severity scale (KABCO)
method of crash severity, in which each crash is labeled according to the most serious outcome (KABCO):

K - At least one fatality occurred

A - At least one disabling injury occurred

B - At least one evident injury occurred

C - At least one suspected but not evident injury occurred

O - Property damage exceeding the minimum reporting threshold occurred

=A =4 = =4 =

Consistent with the current national and NDOR strategic focus on serious crashes, the analyses performed by the
Consultant Team are based on only fatal (K) and injury-producing crashes (A,B,C) which represent 20 percent of the total
reported crashes. KABCO crashes from 2009 - 2011 are shown in Table 9.1.

Table 9.1. Frequency of Crashes by Severity in the MTIS Study Area (Nebraska Side)

Year K-Crash A-Crash B-Crash C-Crash O-Crash Total

2009 21 273 718 1,678 9,848 12,538
2010 23 233 600 1,504 9,806 12,166
2011 23 264 617 1,422 9,246 11,572
Total 67 770 1,935 4,604 28,900 36,276
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Crashes by Type
Figure 9.1 details crashes by type (single vehicle, multivehicle, pedestrian, trucks, and buses) and severity within the MTIS
study area (Nebraska Side) from 2009 - 2011.

Figure 9.1. Crash Severity by Type in the MTIS Study Area (Nebraska Side)

Severity of Single-vehicle Crashes Severity of Multivehicle Crashes

0%_ 2%

1% aVl /_5%

|

o

Severity of Pedestrian-involved Severity of Crashes Involving Trucks
Crashes
0.2% 1.7%
4% 204 N/ 48%
B 10.1%

Severity of Bus Crashes

0,
0.0% . 18% 5 144

N 7.1%

= K-Crash = A-Crash = B-Crash = C-Crash = O-Crash



Crash Prediction

The notion of predicting crashes is important for assessing future conditions or options. The concept of predicted crashes
recognizes that roadways with traffic will, over time, experience crashes. Crash prediction involves the frequency and
severity or risk profile of crashes that may occur. Per the extensive knowledge base on crashes captured in the American
Association of State Highway and Transportation Officials (AASHTO) Highway Safety Manual (HSM), the expected crash
frequency for any facility is a function of the following:

1 Traffic Volume (ADT) - The greater the traffic volume, the greater the expected number of crashes. The
relationship is non-linear for total crashes and for sub-segments of crash types.

1 Facility Types - Freeways experience different safety risk profiles than two-lane rural highways, or multilane
arterials. These differences reflect the design characteristics, access control, and presence of intersections.

1 Segments versus Intersections - Crash risk, including the relationship of traffic volume to crashes, varies for
road segments versus intersections.

1 Geometric Design Features - The effect of cross section elements (lanes, shoulders, and medians), cross
section dimensions, alignment features, and access control influence the frequency and severity of crashes. The
influence of these features varies by facility type.

1 Land Use - The influence of land use on crashes primarily relates to land uses that produce more pedestrian trips.
Crashes involving pedestrians (and bicyclists) tend to be severe (producing an injury or fatality).

The task of predicting crashes involves the use of methods for predicting crashes as a function of the type of facility. These
methods are described in Part C of the AASHTO HSM and summarized in the following subsection.

Safety Performance Functions and Crash Modification Factors

Research has established relationships between crash frequency, traffic volume, and other factors for most of the basic
highway types (such as freeway, urban, and rural arterials). A Safety Performance Function (SPF) expresses the non-
linear traffic volume and crash frequency relationship. It is established through modeling of road segments and crashes
that are recorded as occurring on them. The SPF is based on the most frequent or common set of road characteristics,
referredbtac eaxc otnlde tii on. 0O t h
Modification Factor (CMF) or function is obtained through the same statistical exercise. Those design elements for which
variations in the dimensions have a statistically significant effect on crash frequency are described by their CMF.

For road segments wi cCnashr act er i

SPFs and their associated CMFs are developed from statistical analyses of large-scale databases. In the case of the HSM,
t he A d mi n forsnationaSysiem (HSIS) dadabasds were/ usesl ayf researchers.n
The AASHTO HSM published SPFs and their associated CMFs for urban arterials, signalized and unsignalized

Feder al Hi ghway
intersections, and rural highways (both two-lane highways and multilane highways). Recent research under National
Cooperative Highway Research Program Project 15-47, which is now accepted by AASHTO as part of the HSM, also has
established SPFs and CMFs for freeways, freeway interchanges, and crossroad intersections with freeway interchange
ramps. This freeway and interchange model set, referred to as Enhanced Interchange Safety Analysis Tool (ISATe), is
being used for the characterization of expected crashes given existing traffic and freeway conditions.

HSM model use requires the application of a calibration factor, which serves to address differences in databases
associated with the state in which the analysis is performed versus the underlying database research. No calibration factor
is available for Nebraska, so all predicted safety model output is uncalibrated indicating a calibration factor of 1.0.

Metro Area Travel Improvement Study
Phase 1 Report - November 2015

Freeway Segments

Summary of ISATe Safety Performance Relationships

ISATe contains different SPFs for 4-lane, 6-lane, 8-lane, and 10-lane freeway segments. The models are ADT-based.
Crash frequency is influenced by the lane and shoulder-width dimensions, the presence and location of roadside and
median barriers, mainline horizontal alignment, and presence of entrance and exit ramps, with CMFs calculated for each of
these factors.

Mainline crashes are influenced by the proximity of ramps, with specific sensitivity to weaving (that is, an entrance ramp
followed by an exit ramp). The location of ramps (left hand versus right hand) and their design (lane balance versus lane
drop or trap) also influence crash frequency. Finally, there is an influence of congestion on safety performance, which is
described by the number of hours during a typical day in which traffic volume exceeds 1,000 vehicles per hour per lane.

The only significant geometric variable omitted from the ISATe model is vertical alignment, which was not available and not
readily attainable by researchers.

ISATe also contains SPF and CMF models describing safety performance of ramps based on geometry. Analysis of
expected ramp crashes was limited to the system (freeway to freeway) interchanges

Application of ISATe

The Consultant Team coded the Nebraska Mainline Freeway System within the study area using as-built plans and Google
Earth. Coding involved segmenting the mainline according to horizontal geometry and presence of ramps. Given the size
of the overall system, service interchange ramps were not coded, but the four system interchanges were fully coded.

The ISATe crash prediction models are ADT-based. Traffic data are required for every ramp and every mainline segment
to perform the analysis. Existing peak hour counts detailed in Chapter 7 for all necessary ramp and mainline elements
were obtained and used as the basis for the safety evaluation, which were converted to estimated ADT values by

SsSulmifigia k thktdr fp&iderft & peakipBriBdto ADT) &f 16 gereeht fof CachQdghdno N> @

Results
Table 9.2 summarizes the analysis for the overall freeway system. Note that the observed crashes for 2009 to 2011 are
annualized (sum of the 3 years divided by 3).

The total observed crashes are 62 percent of those predicted. This ratio may be used as an approximate calibration factor
associated with Nebraska (it also would include necessary adjustments for the difference in the base years of predicted
versus observed). This quasi-calibration factor is within the limits experienced in other states that use HSM methods.
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Table 9.2. Summary of Observed and Uncalibrated Predicted Crashes for the Nebraska Freeway System

Annualized Fatal and Injury (KABC) Crashes Ratio

Freeways Length (mi) Observed Predicteq Obse_rved /
(2009 - 2011) (2012 Traffic) Predicted

US 75 (South)* 9.02 22.8 24.9 92%
US 75 (North)** 2.20 9.3 5.9 159%
1-480 3.01 18.2 16.2 112%
1-80 26.82 77.0 129.2 60%
uUs 275 13.8 8.0 12.7 63%
Us 6 10.43 16.7 44.4 38%
1-680 12.08 20.0 447 45%
Total Study Area 77.36 172.0 278.0 62%

**North of US 75 / 1-480 Interchange; *South of 1-80 / 1-480 Interchange

General conclusions include the 1-80 and US 275 corridors are performing as expected, 1-480 and US 75 corridor has
observed crashes greater than expected, and the US 6 and 1-680 corridors experience observed crashes fewer than
expected.

Major system interchanges also were evaluated separately. ISATe was used to evaluate the geometry of interchanges,
including almost every geometric factor other than vertical geometry. Table 9.3 summarizes the analysis for the system
interchanges.

Table 9.3. Summary of Observed and Uncalibrated Predicted Crashes for System Interchanges

Annualized Fatal and Injury (KABC) Crashes Ratio

System Interchanges Observed Predicteo_l Obse_rved /
(2009 - 2011) (2012 Traffic) Predicted

US 75/1-480 and 1-80 18.9 24.8 76%
US 75 and 1-480 5.2 5.4 96%
1-80 and 1-680 8.6 16.3 53%
US 6 and 1-680 26 18.4 141%
Total Study Area 58.7 64.9 90%

Freeway Segments with High Predicted Crash Frequencies
Data from the analyses were used to compute predicted crashes per mile per year. Table 9.4 lists those segments within
the freeway system with the highest predicted crash frequencies per year (greater than 7.0 per mile per year).

Higher frequencies are associated with greater traffic volume and with multiple ramps and weaving sections within them.
Increased frequencies also occur on those segments for which traffic volume creates a greater number of hours of the day
at lower levels of service (congestion).
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Table 9.4. Freeway Segments with Highest Predicted Crash Frequencies per Mile per Year

Freeway Segments with Predicted KABC Predicted KABC Crashes
Crashes > 7.0 per mile per year per mile per year
US 75 from Martha St to Leavenworth St 7.8

I-80 East Side 1-680 interchange to 84th St 125

I-80 from 84th St to 72nd St 12.6

I-80 from 72nd St to 60th St 12.9

I-80 from 60th St to 42nd St 20.6

I-80 from 42nd St to west side 1-480 interchange 12.8

US 6 from 156th St to 150th St 8.0

US 6 from 150th St to 144th St 9.6

US 6 from 120th St to 114th St 8.5

I-680 from North of Center St to Pacific St 7.4

I-680 from Pacific St to Dodge 9.2

Ramp Terminals

Application of ISATe

There are a total of 108 ramp terminals within the Nebraska portion of the study area. Of these 108 ramp terminals, 88
were modeled using the predictive safety method. Because of limitations with the ISATe predictive tool, the geometric
configurations of the remaining 20 ramp terminals could not be modeled to compute the predicted fatal and injury (KABC)
crashes. ISATe was able to predict fatal and injury (KABC) crashes for the following six ramp terminal configurations:

Three-leg ramp terminal with diagonal exit or entrance ramp (D3EX or D3EN)
Four-leg ramp terminal with diagonal ramps (D4)

Four-leg ramp terminal at four-quadrant partial cloverleaf interchange (parclo) A (A4)
Four-leg ramp terminal at four-quadrant parclo B (B4)

Three-leg ramp terminal at two-quadrant parclo A (A2)

Three-leg ramp terminal at two-quadrant parclo B (B2)

=A =4 =4 -8 4 -4

The study area included several single-point urban interchanges (SPUI) that the current HSM predictive methods could not
model. In addition to the atypical intersection geometry, ISATe cannot model a one-way crossroad. Therefore, predicted
fatal and injury (KABC) crash frequencies could not be obtained for several ramp terminals in the downtown area.

ADT was estimated by expanding peak hour traffic volume counts to 24-hour values. The SPFs that calculate the predicted
average annual fatal and injury (KABC) crash frequency depend on traffic volumes in the form of ADT for all approaches
and ramps, as well as specific geometric properties at each terminal.

The following geometric data were collected for input in the ISATe worksheet:

Terminal type (as defined by the ISATe manual)
Skew angle between ramp and crossroad

Control type for left and right turn at ramp terminal
Crossroad median width

Number of through lanes

=a =4 =4 4 -4
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1 Right-turn channelization the establishment of 220 analysis segments encompassing 242.3 miles in the study area. The following list identifies the @

1 Left-turn bay (presence and width for inside and outside crossroad) data geometric design features, traffic control features, and site characteristics considered in the analysis.
1 Number of driveways present on the outside along crossroad within 250 feet of the ramp terminal

1 Roadway site type (that is, 2U, 3T, 4U, 4D, and 5T)
Results . _ _ 1 Segment length
Table 9.5 summarizes the analysis for ramp terminals. 1 Average annual weekday traffic (AAWT). If traffic changed by at least 15 percent, a new segment was created.
Type and presence of on-street parking (none, parallel, or angle
Table 9.5. Summary of Observed and Uncalibrated Predicted Crashes for Study Area Ramp Terminals 1 yp . P 'p 9( p' . gle)
1 Proportion of segment length with on-street parking permitted
Annualized Fatal and Injury (KABC) Crashes Ratio 1 Average median width if a median existed
Observed Predicted Observed / 1 Presence or absence of street lighting
Ramp Configuration Count . . T ; ; Lo ; i
(2009 - 2011) (2012 Traffic) Predicted 1 Speed limit; it was assumed as 30 miles per hour (mph) or greater if speed limit data were not identified from
4-leg Terminal with Diagonal Ramps (D4) 64 447 137.8 32% Google Earth _ o S
4-leg Terminal at Four-Quadrant Parclo A (Ad) 13 155 643 24% 1 Number and type of driveways (commercial, industrial, residential)
: 1 Distance from edge of roadway to closest fixed objects (assumed to be 12 feet)
4-leg Terminal at Four-Quadrant Parclo B (B4) 3 2.6 4.8 54% . . . . . .
- —— - 9 Density of fixed roadside objects (assumed to be 30 per mile for suburban segments and 40 per mile for urban
4-leg Terminal with Diagonal Exit Ramp (D3EX) 3 2.0 2.5 80% segments)
3-leg Terminal with Diagonal Entrance Ramp (D3EN) 3 2.7 1.6 169%
3-leg Terminal at Two-Quadrant Parclo A (A2) 2 0.7 0.6 117% Results
Total Study Area 88 68.2 211.6 3204 Table 9.6 summarizes the analysis of the arterial roadway segment analysis by type of facility.

. . - ) Table 9.6. Summary of Observed and Uncalibrated Predicted Crashes for Arterial System Segments
The US 75, 1-80 and I-680 ramp terminals experienced fewer fatal and injury (KABC) crashes than the ISATe predicted,

which indicates a better than expected safety performance. However, ramp terminals on US 275 and US 6 experienced Annualized Fatal and Injury (KABC) Crashes Ratio
more fatal and injury (KABC) crashes than predicted. Tvpe of Facilit Length Observed Predicted Observed /
yp y (mi) (2009 - 2011) (2012 Traffic) Predicted
Non-Freeway Segments 4-lane divided roadway (4D) 129.1 161.7 149.3 108%
) . ) ~ 4-lane undivided roadway (4U) 34.4 34.6 62.4 55%
Application of Highway Safety Manual 6s Chapter 12 —
. . 2-lane undivided roadway (2U) 9.8 14.4 . 23.8 60%
HSMés Chapter 12 was used to estimate the safety perfor manee—Fo+r—a+rteri+—al —oaa-Wway1—SegmenRts— FHr+—s—methodotogyr—was
o 2-lane with center TWLTL roadway (37T) 14.1 4.0 106 38%
used to analyze the following site types: .
4-lane with center TWLTL roadway (5T) 24.9 24.0 66.7 36%
1 Two-lane undivided arterials (2U) Total Study Area 242.3 238.7 312.8 76%
I Two-lane undivided arterials with a center two-way left turn lane (TWLTL) (3T)
f  Four-lane undivided arterials (4U) The frequency of predicted annual fatal and injury (KABC) crashes was higher than the annual average observed crashes
1 Four-lane arterials divided by a raised median (4D) for all types of facilities except 4D roadways. The HSM predictive model for the 4D roadway type provided the closest fit to
I Five-lane undivided arterials with a center TWLTL (5T) the observed fatal and injury (KABC) crashes in this study area. Because this roadway type represented half of the study

The HSM predictive method uses SPFs to calculate predicted crashes for a facility. SPFs are delineated by facility type area segment mileage and 68 percent of the observed annual average fatal and injury (KABC) crashes, the overall ratio of

and area context (urban or rural). The arterial site types with available statistical models for analysis are noted above. observed to predicted fatal and injury (KABC) crashes was skewed toward the performance of this roadway type. While the

. . . models generally performed well with minimal calibration necessary for 4D roadways, there was a greater divergence in
Because arterials with greater than four through lanes, an unbalanced number of through lanes, and one-way arterials g yp y Y g g

cannot be analyzed using available predictive methods in the HSM, they were omitted from this study. Although research predicted versus observed performance of 4U, 2U, 3T, and 5T arterials. The model appears to have significantly

is currently being performed to develop predictive models for 6- and 8-lane arterials and one-way arterials, the findings are overpredicted the fatal and injury (KABC) crashes associated with these roadway types.
not yet available for use. Thus, the Consultant Team could not perform any predictive analysis for these facilities inside the

study area (e.g., NW Radial Highway).

The HSM predictive models require that each segment has similar characteristics for the length of the segment. If any of
these characteristics change significantly, then a new segment must be designated. The segmentation process resulted in
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Non-Freeway Intersections

Application of Highway Safety Manual 6s Chapter 12

HSM6s Chapter 12 was used to est i nidersectionshThe HSMipredictive methods o r ma n dable §.7cSummeary af @bservediand Uncalibrated Predicted Crashes for Arterial System Intersections

cover a variety of intersection traffic-control types and geometries - specifically signalized and unsignalized control types.
The study area intersection geometries included in the assessment were three- or four-leg approaches that primarily are
signalized. Some major, unsignalized, four-leg, stop-controlled intersections were included in the analysis. The following
shorthand designation was used for the intersection types:

Four-leg stop-controlled (4ST)
Four-leg signal-controlled (4SG)
Three-leg stop-controlled (3ST)
Three-leg signal-controlled (3SG)

=A =4 =4 =4

The HSM predictive method does not support more than four intersection approaches, nor does it allow for the analysis of
roundabout safety performance. Intersection skew angle is not considered in the urban version of the model.

The following geometric data were collected for arterial intersections:

Intersection type and number of legs (3ST, 3SG, 4ST, 4SG)
AAWT on major and minor approaches
Number of approaches with left-turn lanes
Number of approaches with right-turn lanes
Number of approaches with left-turn-signal phasing
Left-turn-phasing type (protected versus permissive); assumptions about protected versus permissive phasing
were based on the number of signal heads present at each turning movement
Maximum number of lanes crossed by a pedestrian
Number of bus stops within 1,000 feet of the intersection center
o Presence or absence of schools within 1,000 feet of the intersection center
o Number of alcohol-sales establishments within 1,000 feet of the intersection center
o Pedestrian volume (assumed to be 50 pedestrians/day for suburban intersections and 240
pedestrians/day for urban intersections)

=2 =4 =4 4 -4 A

= =4

154 signalized and unsignalized intersections were assessed. This number is larger than the 112 intersections shown in
Figure 8.1. In addition to the 112 intersections, other signalized intersections were included if the arterial roadway volume
changed by at least 15 percent at the intersection, indicating high turning volumes. Note that 14 study intersections could
not be modeled with the predictive method because of their geometry or because they served one-way traffic on at least
one leg. Intersections were assigned an influence area to determine which observed fatal and injury (KABC) crashes
would be attributed to them rather than to arterial segments. According to HSM guidance, this area was defined as 250
feet in each direction from the center of a signalized intersection and 100 feet for an unsignalized intersection. Because
many minor intersections were not included in the model in the interest of time, observed fatal and injury (KABC) crashes
attributed to the intersections were not counted and excluded from the model.
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Results

Table 9.7 summarizes the analysis of the arterial intersection analysis by type of intersection.

Annualized Fatal and Injury (KABC) Crashes Ratio
Intersection Type Count Observed Predicteq Obse_rved /
(2009 - 2011) (2012 Traffic) Predicted
4-leg Signalized Intersection (4SG) 121 311.5 1795 174%
3-leg Signalized Intersection (3SG) 6 20.7 9.6 216%
4-leg Unsignalized Intersection (4ST) 12 15.7 14.1 111%
3-leg Unsignalized Intersection (3ST) 1 0.0 4.6 0%
Total Study Area 140 347.8 207.8 167%

All non-freeway intersections experienced more fatal and injury (KABC) crashes than predicted.

Pedestrian Crashes

The relative infrequency of pedestrian crashes makes their prediction difficult. Crash prediction relies in part on volume as
a core measure of exposure, and pedestrian volumes are not typically collected and maintained. Current practice in crash
analysis of pedestrian crashes is by geolocating them and relating them to the presence, frequency, and intensity of land
uses attractive to pedestrians.

Over the 3-year period from 2009 through 2011, total 353 pedestrian-vehicle collisions were reported in Douglas County.
Nearly 61 percent of these collisions resulted in an evident injury (Type A or B), and 2 percent resulted in a fatality

(Type K). Pedestrian crashes occurred more often within the more developed, land-use dense area closer to the Omaha
city center. In comparison, relatively few pedestrian collisions occurred along the highways and interstates. This is a typical
pattern because pedestrian crashes tend to be associated with operation of the arterials and street system.

Needs Screening

The Consultant Team established screening criteria as a method for selecting areas in need of further study during

Phase 2. The screening thresholds were based on the average ratio of observed to predicted crashes for freeway
segments, ramp terminals, arterial segments, and arterial intersections. Locations with (observed / predicted) ratios above
a certain threshold were flagged and considered a need of further study. Some segments and intersections identified as
having higher relative observed frequencies than other similar studied facilities were not flagged through the screening
method described above. In these locations, the observed frequency value may align with the predicted value, but the
potential for safety improvement is still evident given the relatively higher frequency of observed crashes. A summary of
safety needs can be found in Chapter 13.



Chapter 10 - Transit Facilities / Service

Metro operates both fixed route and a paratransit service within the City of Omaha. Fixed route service includes local,
express/commuter, and circulator service. Metro operates service directly within the Omaha city limits and provides service
to five adjacent municipal jurisdictions through private contracts. These are Ralston, LaVista, Papillion, and Bellevue in
Nebraska and Council Bluffs in lowa. Combined, Metro fixed route buses serve 100 square miles or approximately 85% of
the City of Omaha. The service area includes approximately 580,000 people.

Metro also operates MOBY, a shared, advance reservation curb-to-curb complementary paratransit service for
metropolitan area Americans with Disabilities Act (ADA) certified residents and visiting ADA certified individuals who are
unable to use Metro
areas, days and hours of the fixed route transit network. The ADA requires federally-funded public mass transit systems to
operate complementary paratransit service for persons who cannot independently use fixed route service because of a

t hus

disability. Thiss er vi c e a ct do tte sradiiond luo serpidee ment o

Metro's fleet includes small, medium and large sized buses as well as vans. The system includes a fleet of about 118
buses, approximately 4,000 posted bus stops, six transit centers, and 98 passenger waiting shelters. MOBY consists of
directly operated paratransit vans, supplemented by local taxi services. Service is provided using 19 vans and a fleet of 34

taxicabs.Char acteri stics of Metrods f i xXeTdblerlolut e bus service

System Performance

This section summarizes detailed data on Metro bus and demand response service between 2009 and 2012, as reported
in the National Transit Database (NTD) and the Regional Transit Vision study. Highlights and trends from this historical
performance are summarized below

1 Annual passenger miles increased from 18.4 million in 2009 to 19.1 million in 2012.

1 Annual unlinked trips (fixed route and paratransit ridership) increased from 3.8 million in 2009 to 4.4 million in
2012.

1 Annual vehicle revenue miles grew from 4.6 million in 2009 to 4.8 million in 2012.

1 Total operating expenses have increased from $24.9 million in 2004 to $26.4 million in 2012.

Fixed Route Performance Summary
Key changes and trends between 2009 and 2012 for the bus system include the following:

1 Annual ridership has increased by nearly 15 percent, from 3.7 million to 4.2 million.

1 Annual operating expenses have increased by 1.6 percent. Operating cost per passenger has decreased by 11.5
percent.

1 Farebox revenue has increased by 16.4 percent, from $4.0 million to $4.6 million, while the farebox recovery ratio
(the proportion of operating costs covered by farebox revenue) has increased at a slightly lower rate of 14.5
percent.

1 Operating cost per revenue hour and operating cost per revenue mile have both increased slightly, by 4.1 percent
and 4.7 percent, respectively.

1 Passengers per revenue hour and passengers per revenue mile have both increased over the period, by 17.5
percent and 18.7 percent, respectively.

Transi t 0 s-rootenetwarkn MOBY seevite mitrDrésthecgeographic i b | e
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Table 10.1. Metro Route Attributes for Weekday Service

Weekday
Route Route Name Frequency
Span Peak/Off
Peak
2 Dodge 4:25 AM 12:47 AM 15/15
3 North 40th / South 42nd 4:38 AM 12:07 AM 30/30
fixed 4 Maple / Fort 4:20 AM 12:43 AM 15/30
5 North 90th / South 96th 4:55 AM 7:20 PM 30/60
8 North 60th / West Blondo 5:08 AM 7:25 PM 60/60
11 Leavenworth 5:00 AM 12:18 AM 30/30
13 13th Street / L Street 5:03 AM 12:30 AM 15/30
14 Maple / Fort 4:30 AM 7:37 PM 30/60
15 West Center / Q Street 4:38 AM 12:36 AM 15/30
) . 16 East Omaha / North 16th 5:08 AM 6:50 PM 30/NS
€ summart 2B, T T 7ond Street/ Ames Avenue | 4:09 AM | 12:50 AM 15/15
24 24th Street 4:38 AM 12:02 AM 30/30
26 North Omaha Circulator 5:08 AM 11:43 PM 60/60
30 Florence 4:33 AM 12:20 AM 30/30
34 Industrial Parks 6:02 AM 4:13 PM 60/NS
35 North 33rd 5:08 AM 12:20 AM 30/30
36 New Downtown Circulator 5:10 AM 11:42 PM 30/30
41 Council Bluffs - Blue 6:35 AM 11:40 PM 60/60
43 Council Bluffs - Yellow 5:02 AM 7:30 PM 60/60
55 West Center / Q Street 4:53 AM 7:51 PM 30/60
200 Green Downtown Circulator 5:45 AM 8:00 PM 6/NS
300 Red Downtown Circulator 6:15 AM 6:40 PM 5/NS
92 Dodge Express 5:10 AM 7:20 PM 15/NS
93 South 84th Express 5:58 AM 6:15 PM 30/NS
94 West Center Express 5:49 AM 6:28 PM 30/NS
95 Bellevue Express 5:59 AM 6:30 PM 30/NS
96 Express 6:21 AM 6:00 PM 30/NS
97 Millard Express 5:34 AM 6:27 PM 15/NS
98 Maple Village Express 5:52 AM 6:39 PM 22/NS

Note: No Service (NS)
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Demand Response System Performance Summary
Key changes and trends between 2009 and 2012 for the paratransit system include the following:

1 Annual ridership has increased substantially, from about 76,000 in 2009 to more than 103,000 in 2012, an
increase of 36%.

1 Annual operating expenses have increased by 44%, from $1.8 million to $2.7 million. Operating cost per
passenger has decreased by about 35%.

1 Farebox revenue has increased by 64%, from $158,000 to $259,000. The farebox recovery ratio has also
increased, from about 8.6% to 9.7%.

1 Operating cost per revenue hour and operating cost per revenue mile have both increased, by 11% and 8.2%,
respectively.

1 Passengers per revenue hour and passengers per revenue mile have both increased somewhat, by about 5% and
4%, respectively.

Comparison to Peer Cities

Omahad Metro system was compared to 10 other <cities around
relatively similar size and characteristics to Omaha as well as several larger cities for additional context including:
Albuquerque, Des Moines, Kansas City, Minneapolis, Louisville, Grand Rapids, St. Paul, Oklahoma City, Wichita, and
Colorado Springs.

For bus, the Metro system has lower operating expenses per vehicle revenue mile and vehicle revenue hour than nearly all

of the comparison cities. On the other hand, Metrods oper aild

comparison cities, and operating expenses per unlinked passenger trip are greater than many of the other systems.
Similarly, the Metro system has a lower number of unlinked passenger trips per vehicle revenue mile and vehicle revenue
hour than many of the other systems. While the system appears to be operating efficiently with respect to costs per mile
and costs per hour of service, the number of passengers served per hour and mile is less than the peer cities.

Direct comparison of the Metro demand response (paratransit) system to the peer cities is more difficult, as the reported
performance measures range widely by system. However, the Metro system appears to be competitive on operating
expense and passenger trip measures.

Transit Proximity

One measure of transit system performance in meeting transportation needs is transit proximity. Proximity was measured
by identifying the number of households and jobs within ¥ mile and ¥2 mile of bus routes. Routes were used for this
regional-level analysis, rather than individual bus stops. Results are reported for local bus routes, not including express
routes. A ¥-mile buffer was used as a typical threshold for the distance people are willing to walk to access transit, in
particular for a community with the land use pattern and densities of Omaha; a ¥2 mile buffer is also used for other
planning-level metrics and was included for this analysis. Accessibility percentages are shown in Table 10.2 and proximity
buffers are illustrated in Figure 10.1.

Planned Improvements
Metro implemented significant system changed to its routes on May 31, 2015. These near term improvements (Phase 1) to
the system included:

1 Adding over 2,300 miles of weekend service
1 Extended weeknight service until midnight or later
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1 More frequent service on highest-ridership routes

There are also Phase 2 and Phase 3 transit system improvements that MAPA and Metro staff assume will be in place in
the 2040 basepdussmemmifitetxe ¢dad ) ngc e n-germipanned Metm systeni irmpnogeenents include

increased frequencies on several local and express routes.

Table 10.2. Current and Future Proximity to Local Bus Routes for Households and Employment

: Percent of Metro Total
Accessibility Measure Sc\((anarlo
ear Households Employment

Within 1/4 mile of Local 2010 32.3% 45.0%

Bus Routes 2040 27.9% 39.7%
Within 1/2 mile of Local 2010 45.3% 58.4%

Bus Routes 2040 38.5% 51.1%

the country. The comparison includes both fApeero cities

Figure 10.1. Transit Proximity Buffers
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Chapter 11 - Pedestrian and Bicycle Facilities / Service

The MAPA planning area has an extensive network of off-street multi-use trails suitable for both pedestrians and bicyclists.

Many of the trails follow rivers, streams, and other natural features. Some trails are short, local facilities providing local
recreation or transportation connections. Others are longer, regional trails that connect different parts of the metro area
and support bicycle commuting. Additional facilities are under discussion as part of efforts to make the system more of a
continuous and comprehensive network. The City of Omaha has a relatively small inventory of on-street bicycle lanes,

|l ocated primarily in the central portion of the Tmiisangonand ha
street bicycle lanes are shown in Figure 11.1.
Figure 11.1. Existing Trails and On-Street Bicycle Lanes
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nei ghborhoods

typically the most complete (80-100% coverage), with others falling somewhere in between.

Bicycle Level of Service

Bicycle level of service (BLOS) is a measure of on-r o a d
traffic conditions. Figure 11.2 shows the BLOS for roads in the MAPA area developed as part of the Heartland

Connections Bicycle and Pedestrian Plan. Roadways with a better (higher level grade) LOS are more attractive and often

safer for cyclists. LOS A re[
S al’'so deve

0
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As shown in Table 11.1, the BLOS was estimated for 344 miles of roadway in the metro area as a part of the Heartland
Connections Bicycle and Pedestrian Plan. BLOS ranges widely, with only about 21% of roadway miles meeting the

criterion for LOS A and or B.

Table 11.1. Bicycle Level of Service Results

Level of Service | Roadway Miles % of Total
A/B 73 21.2%
C 83 24.2%
D 118 34.3%
E/F 70 20.3%

Sidewalks are another element of the pedestrian circulation and multimodal transportation system. Within the City of
Omaha portion of the study the Transportation EI
sidewalk system. In the absence of a sidewalk inventory, the plan estimates the percent of sidewalk coverage based on

ar ea,

n

Barriers and Service Gaps

M A Rearflasid Connections Bicycle and Pedestrian Plan, the challenges for the regional pedestrian and bicycle

f

1

f

systems were summarized into a few themes. These challenge themes for the pedestrian system included:

a

While generally the arterial network has good pedestrian access levels, due to the lack of a grid pattern, there are
access gaps between the neighborhood / subarea sidewalk and path system and the arterial system. This adds
significant amounts of time and circuitousness to functional pedestrian travel.

In many parts of the metro area, there are neighborhood / residential gaps in the sidewalk and side path system.

The noted challenges for the bicycle system included:

System-wide lack of connectivity. The continuous routes that exist do not hit many of the major destinations in the

metro area.

Much of the street system is not conducive or friendly to biking. Large portions of the metro area have developed

in ways that make identifying continuous bike-friendly corridors difficult.

Many of the arterials in these less bike-friendly portions of the metropolitan area are not easily retrofitted without

major reconstruction. Thus, as corridors are reconstructed, there are opportunities to better incorporate bicycle
facilities into the street.

Challenges expressed in the Heartland Connections Bicycle and Pedestrian Plan were reiterated in an MTIS stakeholder

workshop. Stakeholders noted that bicycle and pedestrian barriers exist at a number of interstate / freeway crossings.
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Figure 11.2. On-Street Bicycle Level of Service
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Bike System Accessibility

To understand how accessible the bicycle system is on a regional basis, estimates of the current number of households

and employment located within ¥4 mile and %2 mile of bicycle facilities were completed. Table 11.2 shows the accessibility

of households and jobs in the MAPA planning area to multiuse trails and bike lanes. Over time, the percentage of jobs and

households with ¥ mile and %2 mile proximity to bicycle facilities will decrease with no change to the bicycle system.

Planned Improvements

The Heartland Connections Bicycle and Pedestrian Plan provided some facility recommendations to improve bicycling and

walkability in the study area. Those recommendations are prioritized in a phased (short-, medium-, and long-term)

timeframe. The recommended projects are summarized in Figure 11.3.
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Table 11.2. Current and Future Proximity to Trails and Bike Lanes for Households and Employment

Percent of Metro Total

Accessibility Measure Sc$nar|o
ear Households Employment
Within 1/4 Mile of Trails 2010 32.6% 38.2%
and Bike Lanes 2040 28.7% 34.7%
Within 1/2 Mile of Trails 2010 6.2% 61.5%
and Bike Lanes 2040 50.2% 57.2%
Figure 11.3. Pedestrian and Bicycle Facility Recommendations
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Figure 12.1. AM Reliability Index Summary Map

Chapter 12 - Baseline Conditions for Other Performance
Measures

System Reliability

Travel reliability captures the variability of travel time across a corridor. The more reliable a corridor, the less travel time

varies from day to day. AASHTO6s Standing Committee on Performance Measures (SCOPM) recommends wusing the
Reliability Index (Rlgg), which compares the 80" percentile travel time to a threshold time, or median time as applied for

MTIS. The Rlgy captures the variability a commuter might encounter during a single work week, producing a ratio of the

worst travel time during a work week (80th percentile) to the typical daily travel time (median). It is intended to reflect the

extra time a traveler should budget to account for recurring travel variability. For instance, for a typical 20 minute trip with

an Rlgy of 1.3, the traveler should budget an extra 30% travel time and allow for 26 minutes of travel time.

Travel reliability was measured for the major routes in the MAPA region which had available INRIX travel time data. The

historical data were reviewed for completeness. The amount of historical data was somewhat limited as much of the data

in key corridors for the MTIS studyareahas recently come fion | i n efdrthé monthslofVRrichX . Data for weekdays
April, and November (2014) and March (2015) were used for this assessment. Data were assessed in 5-minute bins for the

AM and PM peak periods. The 5-minute time bin with the highest Rlgy levels for each peak period was reported. On a

system wide basis, current peak Rlg levels are:

1 Non-Freeways -
o Urban: 1.17
o Rural: 1.05
1 Freeways -
o Urban: 1.18
0 Rural: 1.03

Figure 12.1 illustrates the AM reliability levels by segment, and Figure 12.2 illustrates the PM reliability levels by segment.

Nearly all of the routes covered by the INRIX data for calculating travel reliability were truck routes, so the overall system
reliability data reflected in the figures are representative of truck reliability conditions as well.
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