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1. Introduction

The Mid America Regional Council (MARC), in cooperation with the Federal Highway Administration
(FHWA); Missouri Department of Transportation (MoDOT); City of Kansas City, Missouri (KCMO); Kansas
Department of Transportation (KDOT); and the Uniﬁed Government of Kansas City, Kansas and Wyandotte
County, KS (UG) is conducting a Planning and Environmental Linkage (PEL) study for an area that includes
US-169/I-70/I-35/29/I-670 in Jackson and Clay Counties, Missouri and Wyandotte County, Kansas.
MARC, with its partners, is conducting the US 169/I-70 North Loop PEL Study to assess the existing
conditions, identify anticipated problem areas, and develop and evaluate transportation improvements to
reduce congestion, enhance connectivity, and improve the safety of US-169 and I-70 within the Study
Area. MARC is preparing this PEL study in accordance with Federal Highway Administration (FHWA)
guidance for improving and streamlining the environmental process for transportation projects by
conducting planning activities before the start of the NEPA process.
The US 169/I-70 North Loop PEL Strategy Evaluation and Screening Methodology (ASM), as described in
this document, provides a tiered, decision-making framework to determine if each of the proposed
strategies meets the established purpose and need, and then to recommend strategies for further analysis
based on an evaluation of how well each strategy addresses measures associated with the needs and goals
of the project. The decisions and recommendations made in the PEL Study will be well documented so that
they may be used in future NEPA analysis.
The purpose for the project and the established goals are shown in Table 1 below. The first three goals Improve Physical Conditions, Optimize System Performance, and Improve Safety and Security – also serve
as the project needs. By deﬁnition, these needs must be resolved by the selected strategy
strategy/strategies. In addition, the Strategy and Screening Methodology Report considers the feasibility of
proposed strategies by looking at projected improvement costs and ability of a given option to be phased
in over time.
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Table 1: Purpose and Need
Purpose: The study purpose is to seek the most effective approach to improve the transportation facilities in the
Study Area, including the development of strategy strategies, which, when implemented, will meet the identified
current and future needs while balancing the interests of the various stakeholders.
Need
Description
Improve Physical Conditions

Ensure that existing and new transportation assets in the Study Area
better serve the region and are maintained in a state of good repair.

Optimize System Performance

Manage the operations of the existing transportation facilities to
achieve reliable and efficient performance.

Improve Safety and Security

Identify reasonable improvements to ensure the safety and security
of the affected area.

Goals

Description

Improve Transportation Choices

Provide viable, accessible, multi-modal transportation options.

Improve Economic Vitality and Placemaking

Improve transportation and land-use linkages in the Study Area

Improve Sustainability

Protect and enhance the region’s natural, cultural, and social
resources. Explore ways to mitigate the adverse impacts of the
existing system and proposed strategies.

General Feasibility

Consider the feasibility of delivering the proposed improvements
within reasonable financial and schedule constraints.

The first step in the strategy screening process is the development of the Universe of Strategies (Universe),
which includes all possible solutions to the transportation problems in the US 169/I-70 North Loop Study
Area (Figure 1).
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Figure 1: Map of Area
The Universe will include strategies which address needs in the following five geographic areas (Figure 2):
•

I-70 North Loop

•

Downtown Airport

•

West Bottoms

•

Buck O’Neil Bridge

•

Route 9 (added after Level 1 B analysis)

The strategies for each of these areas will be evaluated separately, which will lead to a group of strategies
being recommended for further study in each of the four geographic regions.
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Figure 2: Geographic Regions

2. Concept Screening Framework

Each of the strategies, including the No-Build strategy, will be evaluated using the methodology described
in this document. The No-Build concept represents the baseline condition in the study area as if no
improvements are implemented other than normal operations and maintenance, which also includes
those projects programmed in the fiscally constrained MARC Metropolitan Transportation Plan (MTP) or
Transportation Improvement Program (TIP).
The effectiveness of each concept, in terms of meeting the needs of the study area, will be measured
against a wide range of criteria defined by the Purpose and Need and the Study Goals. The successful
concepts at each level will be advanced to the next screening level for further evaluation, while the
unsuccessful concepts will be eliminated from further consideration. Decisions made during the screening
process will be thoroughly documented so that they may be relied upon during future studies. Strategies
developed subsequent a specific level of screening will be subject to the measures of the previous
screenings to demonstrate their value for continued evaluation.
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The three screening levels that comprise the CSM include:
•

Level 1A, Fatal Flaw Screening - The Study Team developed the Universe with input received from
stakeholders. Fatal flaw criteria were then utilized to evaluate and screen the Universe against the
Purpose and Need. The Study Team, along with representatives from the Mid America Regional
Council (MARC) and its partners, convened to review each strategy against each of the defined
study needs (Physical Conditions, System Performance, and Safety and Security) in order to gain
consensus on the effectiveness of each strategy in meeting each of the three needs. Those
strategies that substantially addressed each need were advanced to Level 1B, while those that did
not were eliminated from further consideration. The list of the Universe considered during
screening process is titled the Refined Strategies List and is included in the Appendix in Table 3.
The list also identifies strategies that were eliminated from consideration versus those that were
carried throughout the study.

•

Level 1B, the Refinement Process - In Level 1B analysis, strategies advancing from Level 1A were
evaluated. The level of strategy development is sufficient to allow for the qualitative evaluation
against the study goals, as shown in the Appendix in Table 5 through Table 8 (pages A-6 to A-9).
Level 1B scoring consists of a mostly qualitative analysis, with the study team using quantitative
data when available. It should be noted that qualitative analysis scoring, typically 1 to 5 rating, is
only meant to distinguish each strategy for that specific measure and should not be used to assess
total strategy value across multiple measures. At this level, the strategies are summarized and
compared to one another relative to their ability to meet study needs and goals. Input from
MARC, its partners and the public were considered during this level of evaluation.
Based on these analyses, strategies that best met the established study goals were advanced to
Level 2 as Reasonable Strategies.

•

Level 2, Detailed Evaluation – In Level 2, the Reasonable Strategies were designed to a level of
detail as to define the number of lanes, primary entrance and exit points for roadway access, and
to further clarify anticipated right-of-way needs. Additionally, predictive traffic volume data was
available to quantitatively predict the specific traffic demand, delay and travel time associated
with each strategy. More detailed cost estimates for each strategy were developed at this stage.
The level of strategy development was sufficient to allow for the quantitative evaluation against
the study goals on the vast majority of measures, as shown in the Appendix in Table 9 through
Table 13 (pages A-13 to A-18). The Level 2 screening process identified the strategies that address
the transportation needs in each geographic area while highlighting the measures that best
differentiate the strategies from one another in that geographic area.
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3. Strategy Evaluation Criteria and Measures

Strategy evaluation criteria and measures for the US 169/I-70 North Loop PEL Study are based on both the
Purpose and Need and the Study Goals. The following sections provide detailed definitions of each of the
evaluation criteria and measures.

3.1 Level 1A
Level 1 screening consisted of a qualitative assessment of the ability of each strategy to meet the Purpose
and Need and goals of the project. Each strategy must meet the first three goals, which also serve as the
needs for the project, see Table 4 in Appendix.

3.1.1 Need - Improve Physical Conditions

Strategies must ensure that existing and new transportation assets in the Study Area better serve the
region and are maintained in a state of good repair.

3.1.2 Need - Optimize System Performance

Manage the operations of the existing transportation facilities to achieve reliable and efficient
performance.

3.1.3 Need - Improve Safety & Security

Strategies must ensure the safety and security of the affected area.

3.1.4 Goal - Improve Transportation Choices

Strategies must provide viable, accessible, multi-modal transportation options.

3.1.5 Goal - Improve Economic Vitality and Placemaking

Strategies must improve transportation and land-use linkages in the Study Area.

3.1.6 Goal - Improve Sustainability

Strategies must protect and enhance the region’s natural, cultural, and social resources. The study team
must explore ways to mitigate the adverse impacts of the existing system and proposed strategies.

3.2 Level 1B
Level 1B is an analysis against measures associated with the study goals. The strategies have been divided
into four geographic areas (North Loop, Downtown Airport, West Bottoms, and Buck O’Neil Bridge).
Specific measures can vary from geographic area to area depending on the specific opportunities and
needs within that area. Some measures, for example number of billboards impacted, are straight forward
in what they are capturing. For the purposes of this report, only those measures that require detail in their
mean of measure or data collection are detailed below.
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3.2.1 Need – Improve Physical Conditions
Measures - Number of Existing Bridges Being Replaced; Area of Existing Pavement Being Replaced; Number of Existing
Substandard Geometric Features Replaced (Red/Yellow)

Three different measures are being used to evaluate the ability of each strategy to meet the need of
“Improve Physical Condition.” This need, as developed from the project Purpose and Need, is meant to
consider the physical condition of the existing roadway and bridge infrastructure within the project study
area. The first way this is evaluated is in terms of the amount of existing, in-service infrastructure that will
be replaced with any given strategy. It is measured both relative to the area of pavement and number of
bridges to be replaced. Given the high importance of the Broadway Bridge’s available service life to the
overall project purpose, bridges to be replaced within the “Bridge” geography was provided in terms of
area and not just count. There is a high level of variance in these values and as compared to the No-Build
strategy.
The other measure quantified the ability of each strategy to improve the number of existing sub-standard
geometric features within a given geography. Geometric features focused on the highway and ramp
infrastructure and measured the shoulder width curve radii, and number of available ramp lanes. GIS maps
of the existing geometric features were developed and color-coded red, yellow and green based on the
compliance or deviation from existing design standards. The proposed strategy improvements were
overlaid on the GIS data and the number of deficient yellow colored and red colored features were
counted and added to the evaluation matrix, see Figure 3 in the Appendix.

3.2.2 Need – Optimize System Performance
Measures - Total Delay, Travel Time, Average Peak Hour Travel Speed, Travel Distance, Ramp LOS

Several different measures are being used in the evaluation matrix to evaluate system performance as it
relates to traffic operations. These measures were developed with reference to the MARC Congestion
Management Toolbox. Level 1B analysis focused on strategies related to access management, active
transportation, highways, and transit. Some areas, including regulatory, land use, parking and TDM
strategies were considered beyond the scope of this phase of the study. While the specific strategies are
not called out, the various improvement strategies all consider some toolbox recommendations in addition
to the underlying concepts for congestion improvement. In addition, several of the analytical methods
recommended in the toolbox, including use of a regional travel model, localized analysis, simulation model
and HCM software are utilized during the Level 1B and subsequent Level 2 analyses.
This need addresses how each of the improvement strategies will successfully improve the flow of traffic
improving level of service (LOS) and travel speed while lowering delay and shortening travel time and
distance. One major caveat is that the time the Level 1B screening was performed the traffic assignment
models were not sufficiently developed to provide analysis of the future year conditions. For this reason,
all the traffic evaluations in Level 1B are qualitative or based on existing year traffic or both.
Where applicable the LOS was determined for each on-ramp and off-ramp based on a Highway Capacity
Manual (HCM) analysis, an example is shown in Table 2 below.
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Table 2: Example Level of Service (LOS) Ranking

LOS
A
B
C
D
E
F

Intersections
Control Daily Per Vehicle (sec/veh)
Signalized
Unsignalized
Intersections
Intersections
≤ 10
0-10
> 10-20
> 10-15
>20-35
> 15-25
>35-55
> 25-35
>55-80
> 35-50
>80

> 50

Freeways
Density (vpmpl or pcpmpl)
Basic

Merge/Diverge

0-11
> 11-18
> 18-26
> 26-35
> 35-45

0-10
> 10-20
> 20-28
> 28-35
> 35
Demand exceeds
capacity

> 45

1 Vehicles per Mile per Lane or Passenger Cars per Mile per Lane
In many cases the individual LOSs for the weave areas are likely modeled to perform better than the actual
conditions because the HCM does not provide models for weaving areas as short as the ones that exist in
the no-build condition. For these locations, the minimal allowable weave length was used. The individual
ramp LOSs were then aggregated to provide an overall LOS for each improvement strategy using best
engineering judgement.
Average peak hour travel speed was evaluated for only the primary through highway routes. System wide
measures including total travel, total travel distance and total peak hour delay were all evaluated
qualitatively based on best engineering judgement. These measures are meant to demonstrate how well
the overall system would operate in any given improvement scenario. A four-tiered rating from best to
worst was provided for these measures. Individually travel times were also estimated to specific critical
traffic generators within each geographic region.

3.2.3 Need – Improve Safety and Security
Measures – Bike/Ped Facility Improvement Capacity, Emergency Vehicle Travel Time, Conflict Points

Safety and security of transportation system users is of the utmost importance, and is the major driver of
the creation of this project need. Three specific measures we developed for this Level 1B evaluation to
address a range of potential system users. One such measure looks at the safety and security of nonmotorized users within the corridor by looking at each strategies ability to improve existing bike/ped
facilities in a manner consistent with the local prevailing guidance, including the Kansas City Bicycle Plan.
This measure provides a qualitative assessment of the volume of existing sidewalks and bike routes within
a given geographic region that fall within the footprint of a given improvement strategy. As a planning
level analysis, the measure only looks at the capacity of the project to improve existing facilities and was
not able to commit to a specific LOS improvement at any given location. This measure focuses on
improvement of existing bike/ped facilities. Other measures in the goal section look at expansion of
bike/ped facilities.
To evaluate safety for motor vehicles within the study corridor some of the geographic regions have
specifically identified existing crash hot spots where specific intersection improvements have been
targeted to improve safety. At these locations, the number of conflict points were determined for each
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intersection improvement strategy. Conflict points are a widely accepted surrogate measure for
intersection safety. Intersections with fewer conflict points are correlated with less crash exposure for
drivers and therefore typically have a better safety performance.
Emergency response time to a crash has been shown to have an impact on the severity of the crash. A
strategy that reduces emergency response times within the corridor promotes better crash severity
outcomes and provides better overall safety for all transportation system users. Similar to other traffic
operations measures, the Level 1B evaluation engineering judgement was used to provide a qualitative
assessment of the travel time for area emergency response dispatch centers to nodes within the study
area.

3.2.4 Goal – Improve Transportation Choice
Measures – Potential for future bike/ped expansion and bus/streetcar integration, bike/ped connectivity (bridge only)

Three measures are being used for the evaluation of each strategies ability to improve transportation
mode choice within the study corridor. These measures were directed at the projects ability to improve
the two choice transportation modes which are sensitive to the availability of appropriate built
infrastructure, bicycle and transit.
Addition of bike/ped accommodations to the Buck O’ Neil bridge represents a major bike/ped linkage and
could have large impact on mode choice and multi-modal connectivity within the study array. For this
reason, the width of proposed bike/ped facility on the bridge is considered as part of the sustainability goal
with the assumption that additional available width will be more inviting and comfortable for a wider array
of users.
Both bike/ped and transit measures were evaluated qualitatively based on the ability of each strategy to
expand infrastructure within the corridor to meet growing local demand. This differs from similar
measures in other categories that evaluate the ability of each strategy to improve existing facilities. To
address future bike/ped expansion, the Kansas City Bike plan was utilized to evaluate future planned bike
corridors that fall within the study area. To address future transit expansion, existing and future potential
bus routes throughout the corridor were overlaid on the improvement strategies. A qualitative assessment
was then made regarding how future sidewalk and bus shelter improvements could be accommodated
with each improvement strategy.

3.2.5 Goal – Improve Economic Vitality and Placemaking
Measures – Potential to make space available for development, average truck travel time, visual character and
aesthetics

The goal of improving of economic vitality and placemaking is a complex and diverse goal and therefore
several different measures are being used which cover a wide array of topics. The lone quantitative
measure for this goal in the Level 1B analysis was looking at potential space made available for
development as either commercial or recreational improvements. Especially for the North Loop area, this
measure is incredibly important as it captures how much of the existing right-of-way could be repurposed
by shrinking or altogether removing the highway footprint. This measure, provided in acres, was also
carried through the other geographies, even though it is less impactful, since the various options vary less
in the amount of existing right-of-way that could be repurposed with any given strategy.
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Several different qualitative measures were used within this measure. The first, visual character and
aesthetics is certainly an important element for consideration though it can be difficult to evaluate. To
provide ratings based on a four-tiered rating each strategies ability to provide roadside beautification in
keeping with complete street concepts was considered. For the bridge area, special consideration was
given to the ability of each bridge alignment to provide aesthetic enhancements. This is directly related to
the proximity of the bridge to the airport which has strict elevation controls. For the north loop area,
consideration was given to recreational areas that could be created with a reduced highway footprint.
To assess economic vitality ease of access to area freight hubs was considered. For the Level 1B analysis
this was provided qualitatively as an assessment of off-peak congestion and ease of direct access. The
specific generators within the study corridor are stated in the evaluation matrix and were linked to
appropriate freeway entry points into the study corridor.

3.2.6 Goal – Improve Sustainability
Measures – Right-of-way impacts (including EJ/LEP population displacements), impact to cultural and natural
resources

Sustainability is an important goal in the purpose and need of this project and is considered in the Level 1B
evaluation matrix relative to many of the cultural and environmental resources that is specifically
evaluated in all stages of the NEPA process. To develop the sustainability measures numerous resources
were referenced including the MARC Natural Resource Inventory, which identifies conservation and
restoration priorities throughout the region. The first measure looks at the proposed right-of-way
footprint that would be needed for all the strategies being considered. This measure, provided as an area,
is only a cursory look at the footprint, based on the plan displays, and does not consider existing property
lines, total takes, or other easements necessary for utility or related roadway improvements. This measure
looks at both the overall right-of-way footprint and considers what, if any, existing properties have EJ/LEP
populations within the study area.
The cultural resource measures examined how many National Register of Historic Places (NRHP) sites or
districts and recorded archaeological sites fell within the boundaries of each strategy. The measures
provide a quantitative assessment of the number of cultural resource sites potentially impacted and are
based upon research conducted by the project team of over a dozen different sources of cultural resource
information.
The environmental measures examined how many acres of wetlands, linear feet of floodplain, number of
recorded hazardous material sites and parks fell within the boundaries of each strategy. The measures
provide a quantitative assessment for each of these features. Acres of wetlands were calculated using
National Wetland Inventory mapping data from the U.S. Fish and Wildlife Service (USFWS). Linear feet of
floodplain were calculated using floodplain mapping data from the Federal Emergency Management
Agency (FEMA). The number of recorded hazardous material sites was identified from a report supplied by
Environmental Data Resources (EDR), Inc., a private vendor that searches over 100 federal, tribal, state
and local hazardous materials databases. The number of parks were identified from online data obtained
from the City of Kanas City, Missouri’s Parks Department and the National Park Service’s listing of sites
receiving Land and Water Conservation Funds.
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3.2.7 Goal – Feasibility
Measures – Cost and opportunity for phased implementation

To understand the feasibility of implementing each strategy in the future, a rough order of magnitude cost
is provided for each strategy. These are high level planning cost estimates are based on the volume and
complexity of infrastructure to be improved with each strategy. Additionally, for the airport option
consideration was given for the ability to phase the improvements in over time.

3.3 Level 2
Level 2 is primarily a quantitative analysis with measures associated with the study needs and goals. Four
geographic areas (North Loop, Downtown Airport, West Bottoms, and Buck O’Neil Bridge) were carried
forward from the Level 1B analysis. In addition, a fifth geographic area was added for Missouri Highway 9
(Route 9) to capture the strategies and associated impacts with bringing Route 9 to grade. An additional
level of precision added from the Level 1B analysis are the interchanges that connect the Bridge and North
Loop geographic areas. Since there are distinct means of connecting these two areas with associated
benefits and impacts, these four different interchange configurations (4th Direct, Broadway Direct, 5th & 6th
Direct and Hybrid) were added to the bridge geographic region as a sub-strategy to the broader bridge
location options.
Additional measures were created or modified from the Level 1B analysis to capture elements that were
brought forth by the public and stakeholders or elements that became evident in the development of
strategies as a measure that differentiates options. Specific measures can vary from geographic area to
area depending on the specific opportunities and needs within that geographic area. For the purposes of
this report, only measures that were changed from or not covered in the Level 1B description or those that
are straight forward are detailed below.

3.3.1 Need – Improve Physical Conditions
Measures – Service Life of River Bridge, Area of Existing Bridges Being Removed; Area of Existing Bridges Left in Place,
Area of New Bridges Being Built, Area of Existing Pavement Being Removed or Replaced; Number of Existing
Substandard Geometric Features Replaced (Red/Yellow), Maintenance Cost for Existing Bridges Left in Place to 2040,
Maintenance Cost for Existing Roadways Left in Place to 2040.

The measures for this need expanded on those utilized in the Level 1B analysis, which were already
primarily quantitative. The resolution of measurement has improved in the Level 2 analysis as greater
understanding of the specific infrastructure improvements to satisfy each strategy are known. This
includes all the measures of pavement and bridge area both to be constructed and removed.
To understand the lifecycle costs associated with the infrastructure to be left in place, long term
maintenance costs were added for the existing road and bridge infrastructure that is not being removed or
replaced with a given strategy. A 2040 maintenance horizon was used to correlate with the anticipated
maintenance free life cycle of the newly constructed road and bridge infrastructure. Roadway and ramp
pavement maintenance costs were determined using a five-year overlay cycle based on an initial overlay
cost of $164,000 per lane mile. The total cost for the 20-year life span includes inflation for the overlay
once every five years. Inside and outside shoulders were accounted for as an additional lane in each
direction. Ramp pavement widths including shoulders were assumed to be the equivalent of two 12’ lanes.
The cost used to maintain I-70 and Route 9 roadways (six 12’ lanes with shoulders) was $7.2M per mile.
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The cost used to maintain I-35 (four 12’ lanes with shoulders) was $6.3M per mile. The cost used to
maintain ramps was $1.8M per mile.

3.3.2 Need – Optimize System Performance
Measures - Travel Delay, Travel Time, Travel Speed, Travel Distance, Ramp LOS, Implementation of Applicable MARC
Congestion Management Toolbox Strategies, Neighborhood Connectivity

The Optimize System Performance Need is one of the most robustly analyzed needs housing the bulk of
the traffic operational analysis. While this memo summarizes the traffic measures that were utilized for
overall comparison purposes, the Traffic Report should be consulted for in-depth explanation of the traffic
analysis and resulting measures. The Level 2 analysis both expanded on the number of different traffic
measures, and dramatically improved upon the number of quantifiable measures that are included. The
traffic operations measures area a product primarily of either the DTA model or VISSIM models for travel
time, travel speed, travel delay and travel distance. Individual Highway Capacity Manual (HCM) analyses
were performed for the ramp Level of Services (LOS). In some locations qualitative measures were utilized
when either off-peak conditions were being considered and/or the relative impacts of a different strategy
were smaller than the traffic analysis tools would be able to accurately measure and communicate.
The matrix itself details the specific traffic operations measure being employed, the origin and destination
of the travel being measured, the time of day (AM/PM peak), and the unit of measure being taken. These
measures vary greatly between geographic area depending on the measures critical for assessing
operations within that area. All traffic operation measures are using existing year traffic counts unless
otherwise noted. The qualitative traffic analyses consider both existing year and 2040 projected traffic
conditions.
In the Level 2 analysis, evaluation was performed of each strategy for implementation of strategies from
the MARC Congestion Toolbox for congestion. The PEL strategies were evaluated for the degree to which
they possess the ability to implement each recommended MARC strategy. The MARC list was first
narrowed down to only those strategies that could be implemented by infrastructure projects. Each
applicable infrastructure strategy was considered and summarized in the matrix according to its higher
strategy grouping. Next, each PEL Strategy was given an implementation score of 0-2 for each applicable
infrastructure strategy. A score of 2 indicates that the Strategy explicitly implements the strategy. A score
of 1 indicates that the Strategy does not implement the strategy, however, does not preclude future
implementation of the strategy. And a score of 0 indicates that the Strategy does not implement the
strategy, nor allow the possibility of future implementation. Finally, for each PEL Strategy, the average
score for the strategies in each category was calculated and reported in the Evaluation Matrix.

3.3.3 Need – Improve Safety and Security
Measures – Conflict Points, Increase in Delay due to Incident, Ramp Density, Potential for Severe/Fatal Crash
Reduction, Bike/Ped facility improvement capacity, Emergency Responder Access, Increase in peak hour delay due to
lane closure

In the Level 2 evaluation the same measures of bike/ped safety and security were maintained. To address
driver safety, measures were taken to quantify infrastructure elements that are proven to correlate with
safety performance. Since crash prediction models are not currently available for systems as complex as
are being considered here, analyses focused on systemic measures and those facilities that either currently
or are forecasted to have the highest rates of crashes. Ramp density was used as a measure of safety for
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the freeway, in part because the existing I-70 has much higher than average ramp density, which is linked
to its safety performance. For the arterial system, crossing conflict points were counted at the
intersections. Those strategies that limit number of intersections and/or utilize one-way roads can reduce
the number of crossing conflicts. Qualitative measures of potential to reduce severe/fatal crashes were
used to capture the impacts to safety that are anticipated to be associated with the traffic operations of a
given strategy.
Level 2 evaluation also captured the security associated with emergency response access to various
neighborhoods or specific stretches of highway. These measures of emergency time, while specific in their
origin and destination, are typically qualitative because they are evaluating non-peak travel times.
For North Loop geographic region, system redundancy has been added as a measure of security. This
measure aims to capture the impacts of non-reoccurring incidents and congestion. Overall, critical links in
the Downtown Loop that are outside of the geographic area have already been considered for the scope,
cost, and traffic operations impacts of making improvements at these locations.

3.3.4 Goal – Improve Transportation Choice
Measures – Potential for future bike/ped expansion and bus/BRT/streetcar integration, bike/ped connectivity (bridge
only)

The same high-level measures for this goal were primarily carried forward from the Level 1B analysis to the
Level 2 analysis. In this study area bicycle, pedestrian, bus, bus rapid transit (BRT), and streetcar present
the clear majority of anticipated transportation choice options by volume and predictability. With the Level
2 analysis, a high degree of quantification will be added, including better accounting for any improved
connectivity brought through infrastructure improvements, especially new bridge crossings. Given the
scale and level of precision of the improvements in the study, it is not yet known the specific pedestrian
improvements that will be made. Some specific bicycle facilities were derived with the improvement
strategies and are included in the qualitative scores. Input from local stakeholders regarding existing
barriers to mode choice will play an important role in developing strategies that accurately account for
predicted future improvement.

3.3.5 Goal – Improve Economic Vitality and Placemaking
Measures – Potential to make space available for development, clear title of right-of-way to be released, connectivity
to the highway system, visual character and aesthetics, improved neighborhood access

For the Level 2 analysis, understanding was improved of the specific areas of existing highway right-of-way
that could become available for commercial or recreational development. In addition to improving the
number of geographic areas in which such space is anticipated and quantified, the Level 2 analysis
provides approximated values for the land based on current year open market rates for similar property.
Through engagement with the project stakeholders it also was made known that the underlying ownership
of the right-of-way varies north and south of I-70. These attributes of the existing right-of-way were added
to the area of right-of-way that is anticipated to become available.
The same qualitative measures of visual character and aesthetic used in the Level 1B analysis were carried
forward for the Level 2 analysis. The study has developed supporting materials to display to the public the
anticipated three-dimensional visual representation of various strategies. Neighborhood vitality is also
represented by the improved access provided by specific strategies.
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3.3.6 Goal – Improve Sustainability
Measures – Right-of-way impacts (including EJ/LEP population displacements), impact to cultural and natural
resources

Level 2 analysis will carry forward all the same measures which consist of the environmental resources
most typically linked to transportation projects. Two additional environmental measures were developed
for the Level 2 analysis. The first is the potential opportunity to make water quality improvements
repurposing existing highway right-of-way. The water quality measures evaluated the potential to provide
new opportunities to integrate storm water runoff features in each strategy. This concept-level qualitative
analysis assesses existing topography and storm water flow patterns and evaluates the availability of any
excess right-of-way to pragmatically be converted for use to improve water quality through the
implementation of features such as rain gardens, bio-swales, and constructed wetlands.
The additional environmental measure in the Level 2 analysis is general conformity to air quality
requirements as approximated utilizing the traffic operations analysis. The Kansas City region’s traditional
air quality issue has been seasonal exceedance of the ozone standard, especially on hot summer days. The
amount of precursor emissions that directly affect ozone levels are a function of total vehicle miles
traveled (VMT), speed, and congestion. Other factors that will affect air quality are increased of hybrids
and electric vehicles, and clean fuel technology. For the purposes of the high-level analysis for this PEL
study, data from the regional DTA model was post-processed to estimate net changes in Total Organic
Gasses (TOG), Carbon Monoxide (CO), Nitrogen Oxides (NOx), Carbon Dioxide (CO2), and Particulate
Matter (PM) resulting from the North Loop strategies in comparison with the No-Build condition for the
year 2040. Since the diversion of traffic and the effects on speed and delay, transcended throughout the
entire DTA system network for each of the strategies, the air quality impacts are most relevantly
referenced at the regional level in comparison with confining them to the study area.
Combined peak period changes in key pollutants under the strategies varied by less than 2% in comparison
with the No-Build condition for the year 2040. To assess the relative comparative impacts, the average
percent change in key pollutant emissions predicted by the DTA was estimated for each strategy and
ranked and tabulated in comparison with the No-Build.
The subsequent evaluation of independent projects to support the NEPA process will need to include a
more qualitative and quantitative mobile source air toxics analysis (MSAT) to demonstrate conformance
with current air quality regulations and standards.
Some additional quantification of right-of-way impacts is also included with the Level 2 analysis.

3.3.7 Goal – Feasibility
Measures – Cost, railroad impacts, aviation impacts, right-of-way impacts and opportunity for phased
implementation
Several additional measures of project feasibility were added to the Level 2 analysis. Impacts to critical
adjacent land uses, including the railroad and airport were included to account for the impact of specific
strategies. Right-of-way impacts were added to this section to capture that different strategies do have
different overall footprints as they impact private property. The same measures of cost and opportunity
for phased implementation were carried forward from the Level 1B analysis. For use in the Level 2 matrix,
the total costs represent the total anticipated construction and design costs to deliver the project. Right-
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of-way, utility relocation, environmental study/mitigation and design/construction phase oversight costs
are not considered.

4. Matrices

The matrices for Level 1A, Level 1B, and Level 2 analyses shown in the Appendix in Table 4 through Table
13.
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