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Executive Summary
For the purpose of this study, the Lewis and Clark Viaduct is considered a series of bridges
making up an interchange with I-70, Minnesota Avenue, Washington Boulevard, and Fairfax
Trafficway in Kansas City, Kansas (KCK). The viaduct provides a vital link for I-70 across the
Kansas River and was the first roadway to connect the cities of Kansas City, Kansas and
Kansas City, Missouri.
With portions of the viaduct dating back to 1907, annual maintenance and repair costs on the
nine aging bridge structures continue to increase. As a result, in the Spring of 2011, the Kansas
Department of Transportation established a Study Team consisting of the Federal Highway
Administration, Unified Government of Wyandotte County & Kansas City, Kansas, Mid-America
Regional Council and the Missouri Department of Transportation to evaluate the condition of
each of the nine aging bridges that make up the viaduct and develop a priority phasing plan for
rehabilitation and/or replacement of the existing bridges. Additionally, the Study Team used this
opportunity to evaluate the feasibility of other roadway improvements in conjunction with the
bridge improvements.
Purpose of the Study
The purpose of the Lewis and Clark Viaduct Concept Study was to develop a preferred concept
for rehabilitation and/or replacement of the nine Lewis and Clark Viaduct bridges and associated
roadway improvements within the study area that facilitates safe and efficient traveler mobility
and can be implemented in phases. The study responds to these needs in a manner that:
•

Improve infrastructure condition by rehabilitating or replacing aging and deficient
bridge and roadway infrastructure, thereby decreasing maintenance costs.

•

Enhance traveler safety by improving geometric design conditions (including roadway
and bridge shoulder widths, horizontal and vertical curves, and lane continuity issues) to
address high crash locations and pedestrian conflict points within the study area.

•

Improve traveler mobility and accessibility by incorporating improved study area
routing, signage and wayfinding while maintaining multimodal access for transit, bicycles
and pedestrians as a part of the roadway and bridge improvements.

•

Support sustainable design by integrating environmental, multimodal and visual
design applications into the proposed roadway and bridge improvements, where
practical, to enhance the quality of life and aesthetics of the study area.

•

Support economic development and redevelopment initiatives within the Kansas
City, Kansas Downtown Master Plan to create a vibrant downtown that is
economically, physically and culturally diverse.
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Stakeholder Engagement
To get a full view of the use, issues and opinions within the study area, the Study Team
developed a comprehensive public engagement program to provide opportunities at points
throughout the study process for stakeholders and member of the public to provide input and
help shape the direction of the study. A summary of the activities included:
•

•

•

•

•
•

•

Community interviews were conducted with various stakeholders regarding their
thoughts on the existing viaduct and interchange. The top issues identified by the
interviewees include:
o Access
o Safety
o Economic Development
o Construction Management and Communication
A website (http://LCViaductI70.ksdot.org ) was launched on June 14, 2011, to provide
information and updates about the study including an online survey about user
experience with the interchange and improvement recommendations.
A Listening Session was held to allow participants to express concerns or questions
regarding the study. The top issues identified by the meeting attendees include:
o Quality of Life
o Economic Development
o Safety
o Access
An Issues Workshop was held to allow area stakeholders to review the proposed
concepts in small discussion groups and identify areas of concern that may need more
explanation or exploration.
Briefings were provided to multiple community groups about the study process and to
gather additional input on issues and concerns as well as the improvement concepts.
An initial public meeting was held to present the proposed concepts being considered for
the area. A final public meeting presented the final study recommendation and potential
phasing plan.
Various additional outreach measures were taken to provide study related information to
the broadest possible spectrum of interested parties. These measures included:
o Media (TV, Radio and Newspaper) announcements and coverage of study
events
o Lewis and Clark Viaduct Facebook page
o Electronic newsletters and meeting handouts
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Bridge Inspections
HNTB performed the biennial maintenance inspections of the nine bridges that make up the
Lewis and Clark Viaduct in April and May 2011. Bridges within the study were prioritized based
on need for rehabilitation/replacement.

Screening of Concepts
Numerous potential concepts were developed and subsequently eliminated for various
engineering, access, property impact, traffic operation, constructability, and cost issues.
Ultimately seven concepts moved forward for more detailed development including:
Concept 1-A: Baseline
This concept essentially replaces the viaduct infrastructure as it is today. Shoulders and lanes
are widened where possible and there is no change to the local street system. Total estimated
cost (in 2012 dollars) for this concept is in the range of $150 million to $174 million.
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Concept 1-B: Baseline w/ Improved I-70
This concept is the same as Concept 1-A except that the tight I-70 curves are improved and I-70
is widened to maintain at least two lanes in the eastbound direction. Total estimated cost (in
2012 dollars) for this concept is in the range of $175 million to $199 million.
Concept 2-A: Box Style
This concept removes the Fairfax Trafficway and Washington Boulevard ramps and leaves the
remaining interchange bridges as they are today. Local access and circulation are consolidated
into a series of intersections arranged into a “box” configuration. Total estimated cost (in 2012
dollars) for this concept is in the range of $150 million to $174 million.
Concept 2-B: Box Style w/ Improved I-70
This concept is similar to Concept 2-A except that all traffic between I-70 and the local street
network is consolidated to a single crossing over the Kansas River, the tight I-70 curves are
improved and I-70 is widened to maintain at least two lanes in the eastbound direction. Total
estimated cost (in 2012 dollars) for this concept is in the range of $175 million to $199 million.
Concept 3-B: Single Intersection w/ Improved I-70
Similar to Concept 2-B, this concept removes the Fairfax Trafficway and Washington Boulevard
ramps and consolidates all traffic into a central signalized intersection or roundabout. Total
estimated cost (in 2012 dollars) for this concept is in the range of $175 million to $199 million.
Concept 4-B: New Fairfax Trafficway Ramps w/ Improved I-70
This concept is a variation of Concept 1-B except with the Washington Boulevard ramps
removed, the Fairfax Trafficway ramps improved and all traffic between I-70 and downtown KCK
consolidated to a single Kansas River crossing. Total estimated cost (in 2012 dollars) for this
concept is in excess of $200 million.
KCK Downtown Master Plan: From Concept 2 of Figure II-8 of the 2007 Draft KCK Downtown
Master Plan
The core components of the concept mirror those of Concept 1-B. Additional improvements are
necessary to accommodate both traffic operations and access to the 5th Street, Central Avenue,
Pacific Avenue, and 7th Street interchanges. Total estimated cost (in 2012 dollars) for this
concept is near $300 million.
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Preferred Concept
Upon completion of the extensive stakeholder and public engagement activities, the concepts
were evaluated relative to their engineering qualities and with regard to the numerous
comments received. The evaluation revealed that Concept 1-B not only exhibited good
engineering, operational, safety and phased construction qualities; but maintained the level of
access the area had become accustomed to, provided the potential for increased park areas
overlooking the Kansas River and was widely favored as one of the most desirable concepts by
local stakeholders and the public. Therefore, the Study Team determined that further
conceptual refinement and detailed comparative analysis with a second concept was
unnecessary and selected Concept 1-B as the Preferred Concept.

It is worthy to note that before Concept 1-B was selected as the Preferred Concept, a similar
concept derived from the KCK Downtown Master Plan underwent a period of evaluation and
collaborative discussion, and the Study Team ultimately eliminated that concept. However, the
Unified Government leadership felt strongly that in order for the study to be deemed successful,
the Preferred Concept needs to embody the vision and spirit of the Master Plan components.
Correspondence from local government leadership related to the elimination of the KCK
Downtown Master Plan and the incorporation of core components of that plan into the Preferred
Concept can be found in Appendix F.
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Phasing Plan
Due to the large cost of the overall viaduct and interchange reconstruction, a goal of the study
was to select a concept that could be implemented in phases over a period of time as funds
become available. One potential phasing plan was developed that identifies replacement in
three initial phases. These phases address the top three replacement priority locations as well
as provide the improved curves and lane continuity on I-70. The remaining area, identified as
“Additional Phases” is largely reconstructed in its existing location. Therefore, these structures
can be addressed at any time, either alone or in combination with other construction projects,
throughout the overall replacement timeframe.
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1.0 Introduction
For the purpose of this study, the Lewis and Clark Viaduct is considered a series of bridges
making up an interchange with I-70, Minnesota Avenue, Washington Boulevard, and Fairfax
Trafficway in Kansas City, Kansas (KCK). The viaduct provides a vital link for I-70 across the
Kansas River and includes what was the first
Exhibit 1
roadway to connect the cities of Kansas City,
Intercity Viaduct - 1908
Kansas and Kansas City, Missouri.
The original viaduct was built in 1907 as a fourlane two level deck truss bridge to
accommodate automobile, rail and pedestrian
traffic. It was designed by Waddell and Redrick
and became known locally as the Intercity
Viaduct. The structure was renamed the Lewis
and Clark Viaduct on January 25, 1969, taking
the same name of its companion bridge built in
1962 to carry the westbound lanes.
1.1 Study Background
In the Spring of 2011, the Kansas Department of Transportation (KDOT) established a Study
Team consisting of the Federal Highway Administration (FHWA), Unified Government of
Wyandotte County & Kansas City, Kansas (UG), Mid-America Regional Council (MARC) and
Missouri Department of Transportation (MoDOT) to evaluate the condition of each of the nine
aging bridges that make up the viaduct and develop a priority phasing plan for rehabilitation
and/or replacement of the existing bridges. Additionally, the Study Team used this opportunity
to evaluate the feasibility of other roadway improvements in conjunction with the bridge
improvements.
It was critical to understand the traffic needs of the highway users as well as the existing and
future land use plans for the surrounding area as the viaduct serves as a gateway for Kansas
City, Kansas. The Study Team examined a number of elements in the study area including
traffic, accident history, access, roadway geometrics, bridge condition and others. This
information assisted the Study Team with developing improvement concepts that not only
address the aging infrastructure but also modernize other features of the transportation system.
Study Goals:
•

Conduct a comprehensive inspection of each bridge to document the existing structure
conditions;
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•
•
•
•
•

Understand existing and future traffic and safety conditions within the study
area and incorporate that information into the recommended solution;
Engage the community in the study process so that final recommendations
consider local priorities;
Identify potential cost-effective, targeted solutions to address critical existing problems
that could be completed prior to any large scale projects;
Develop a preferred concept for rehabilitation and/or replacement of all bridge
structures and corresponding system improvements within the study area;
Develop a phasing plan that will allow projects to be implemented as funding
becomes available.

1.2 Study Area
The primary limits of the study area are shown
in Exhibit 2 and are as follows:
•

•
•
•

Exhibit 2
Study Area

I-70 from the north Central Avenue
ramps to the Kansas/Missouri State
Line;
Minnesota Avenue from 5th Street to
the I-70 connection;
Washington Boulevard from 5th Street
to the I-70 connection;
Fairfax Trafficway from River City
Drive to the I-70 connection.

Ramp intersections and tie-in points on the
following side streets were also part of the
study area:
•
•
•

5th Street
James Street
Armstrong Avenue

1.3 Purpose and Need for Project
The study was broken into three phases:
Phase 1 - Document Existing Conditions and Develop Alternative Concepts:
Determine existing and future traffic impacts; establish a baseline condition of the bridges,
including determining rehabilitation and/or replacement options; and identify potential
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improvements for roadway geometrics (horizontal curves and vertical grades). The 2011
Biennial Bridge Inspections were conducted during this phase to support development of the
baseline condition for the existing bridges.
Phase 2 - Select Preferred Concept: Evaluate up to two (2) “build” concepts for the
viaduct area. Select a preferred concept that would accommodate 2040 traffic volumes.
Phase 3 - Develop Phasing Concept: The Phasing Concept identifies and prioritizes the
order of construction projects which will eventually lead to the construction of the Preferred
Concept. During this phase, interim projects were also identified. These interim projects are
cost-effective, targeted solutions to address critical existing problems and fit within the
overall improvement concept.
Clarifying the purpose and confirming the needs of a proposed project are sound practices
when developing large-scale projects requiring public funding. A Purpose and Need Statement
is a fundamental requirement when evaluating a proposed project that will require National
Environmental Policy Act (NEPA) documentation. Although this study was in the concept phase
and was not a NEPA study, it was helpful for the Study Team to develop a Purpose and Need to
guide the study process and gain stakeholder and public understanding of the purpose for
performing the study and the need for transportation improvements within the study area.
The purpose of the Lewis and Clark Viaduct Concept Study was to develop a preferred concept
for rehabilitation and/or replacement of the nine Lewis and Clark Viaduct bridges and associated
roadway improvements that facilitates safe and efficient traveler mobility and can be
implemented in phases. The study addresses these needs in a manner that will:
•

Improve infrastructure condition by rehabilitating or replacing aging and deficient
bridge and roadway infrastructure, thereby decreasing maintenance costs.

•

Enhance traveler safety by improving geometric design conditions (including roadway
and bridge shoulder widths, horizontal and vertical curves, and lane continuity issues) to
address high crash locations and pedestrian conflict points.

•

Improve traveler mobility and accessibility by incorporating improved routing,
signage and wayfinding while maintaining multimodal access for transit, bicycles and
pedestrians as a part of the roadway and bridge improvements.

•

Support sustainable design by integrating environmental, multimodal and visual
design applications into the proposed roadway and bridge improvements, where
practical, to enhance the quality of life and aesthetics of the study area.

•

Support economic development and redevelopment initiatives within the Kansas
City, Kansas Downtown Master Plan to create a vibrant downtown that is
economically, physically and culturally diverse.
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During this study, the Purpose and Need for the project was established through a collaborative
effort by the Study Team and through public and project stakeholder input received throughout
the stakeholder engagement process described in Section 4 of this report. The Study Team
also considered the Kansas City region’s long range transportation goals when developing the
Purpose and Need for the project.
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2.0 Study Methodology
This section provides the methodology used for the primary study elements of infrastructure,
traffic and safety, transportation enhancements, environmental impacts and hydraulic analysis.
2.1 Stakeholder Engagement
To develop a complete understanding of the use, issues and opinions within the study area, the
Study Team developed a comprehensive public engagement program to provide opportunities
at strategic points throughout the study process for stakeholders to provide input and help
shape the direction of the study. Stakeholders included local business representatives, the local
chamber, civic organizations, local elected officials, neighborhood associations and members of
the public. A summary of the activities can be found in Section 4.
2.2 Infrastructure
Bridge Inspections
HNTB performed the biennial maintenance inspections of the nine bridges that make up the
Lewis and Clark Viaduct in April and May 2011. The inspection team was comprised of two or
three individuals utilizing a snooper, boom lift, and other equipment as necessary to perform a
“hands-on” visual inspection of the bridge components. Inspectors evaluated the components
for compliance with the National Bridge Inspection Standards and as described in the current
AASHTO Manual for Maintenance Inspection of Bridges. The condition of each bridge was
recorded and photographs were taken to document the observed conditions. An inspection
report, including maintenance recommendations, was prepared and submitted for each bridge in
November 2011.
Bridge Evaluation
Numerous factors were considered when evaluating the existing bridges to determine their
rehabilitation or replacement needs. These factors included the type and importance of the
structure as well as its overall configuration, condition and future reparability.
Roadway Evaluation
Various roadway aspects were considered during the selection of a preferred interchange
concept including how well the concept would address geometric, safety, mobility, access and
constructability issues.
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2.3 Traffic & Safety
A comprehensive traffic and safety study was performed and is documented in Appendix C.
The appendix covers traffic operations, motorist travel time, bicycle and pedestrian mobility,
safety, lane continuity, motorist circulation and wayfinding, transit and ITS. This report
summarizes the primary transportation issues related to safety, traffic operation and circulation.
Existing traffic and safety information was utilized to enhance the understanding of the study
area and how it functions today. In addition, the information was used to develop forecasts of
future traffic demand. KDOT provided crash data and mainline traffic data. Ramp terminal
volumes and travel time data were collected for this study by the consultant team. Traffic
volumes were forecast to a 2040 design year.
A VISSIM microscopic traffic simulation model was built to analyze the study area transportation
network. The VISSIM model was used to extract Highway Capacity Manual equivalent
information related to the freeway mainline, merge and diverge conditions and arterial street
operations around the interchanges.
Level of Service (LOS) results were determined using the VISSIM model and Highway Capacity
Manual 2010 methodology. LOS is a qualitative measure describing operational conditions (how
well a roadway operates) in terms of average delay per motorist with regard to intersections and
in terms of average passenger cars per mile per lane on the freeway. LOS is described with
letter designations A (best) through F (worst). The Highway Capacity Manual provides a
description of the qualitative and quantitative meaning of each letter. For this study, LOS D was
chosen to be the minimum desirable LOS for this area.
2.4 Environmental
The concept study presents a high level review and screening of environmental resources and
issues within the project study area, including identification of any potential environmental “fatal
flaws” that could prohibit the construction of the project improvements. The environmental
overview has identified key human and natural environmental features within the study area and
evaluated those features to determine which may require special attention in future project
phases or may prohibit the implementation of project improvements or specific concepts being
considered.
The methodology for conducting the environmental screening first included defining the study
area for environmental resource review. The study area is shown on Exhibit 12 (page 25) of
this report on the environmental constraints map. The Study Team, in cooperation with KDOT,
collected available environmental data including published literature, digital data such as aerial
photographs, and existing statewide geographic information system (GIS) data layers. The
Study Team also conducted a “windshield survey” review of the project study area to verify GIS
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and other published data sources and assess the presence of other potential environmental
constraints not available via known published or GIS sources. The environmental constraints
review was not conducted at a level of detail required within a National Environmental Policy Act
(NEPA) process and will need to be reevaluated once the project moves forward into future
design and NEPA phases.
Environmental data collected include:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Significant community resources (museums, hospital complexes, convention centers,
churches, schools);
Major governmental facilities;
Listed and eligible National Register of Historic Places (sites and districts);
Major streams;
Floodplains and levees;
Major wetland and/or habitat complexes;
Public parks (national, state, city);
Threatened and endangered species;
Major trail systems;
Hazardous material sites;
Designated EPA Environmental Justice areas of concern;
Railroads;
Potential sensitive noise receptors (residences, churches);
Geologically significant areas (terrain); and
Cemeteries.

KDOT collected the National Register of Historic Places (NRHP) listed and potentially eligible
cultural resources (archeology, historical); hazardous materials; wetlands, streams/rivers and
other water resources; threatened and endangered species and wildlife habitat; and FEMA 100year floodplain areas. High level noise information on potential sensitive noise receptors, such
as residences and churches, was also collected for the study. However, a more detailed noise
analysis will not be performed until subsequent project phases. The consultant environmental
team collected information on other social and environmental constraints not collected by
KDOT. KDOT documented their environmental review of the project area, including preliminary
comments from the State Historical Preservation Officer (SHPO), within a Preliminary
Environmental Review Report, dated October 4, 2011. This report can be found in Appendix D.
The Study Team used the information collected to identify and map major environmental and
community features that may constrain development of the conceptual project improvements.
This map established the existing natural and manmade environmental conditions for the project
area.
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The Study Team then screened the project concepts using the identified environmental
constraints in order to evaluate the potential natural and manmade environmental impacts of the
proposed improvement concepts. The potential impacts would then be evaluated and refined
further within future design and NEPA phases of the project.
2.5 Hydrology & Hydraulics
The Lewis and Clark Viaduct crosses the Kansas River approximately 1,500 feet upstream of its
confluence with the Missouri River. Within the study area, the Kansas and Missouri Rivers are
bound by levees owned and maintained by levee districts made up of stakeholders that benefit
from the levees. The levee units at and immediately upstream of the project area are Central
Industrial District (CID) Kansas and Armourdale, both under the jurisdiction of the Kaw Valley
Levee District. The Fairfax levee unit is slightly downstream of the project area and should not
be impacted by this project. The U.S. Army Corps of Engineers (USACE) provides engineering
oversight and review of anything related to the levees and their function. Any impact to flood
elevations on the Kansas River must be cleared by the affected levee districts and the Corps of
Engineers.
The Kansas River is a FEMA regulatory waterway with a defined floodway. While the FEMA
100-year floodplain is contained within the levees, the existence of a floodway means that any
work within it must not cause a rise in the 100-year water surface elevation without submittal of
a Conditional Letter of Map Revision (CLOMR) and notifying all impacted property owners.
Minor increases can propagate significant distances on major rivers, which could potentially
lead to impacts within the Argentine levee unit reach, also under the jurisdiction of the Kaw
Valley Levee District. While impacts to the 100-year water surface elevation should be
evaluated, the design event for these levee systems is the 500-year flood. The Kaw Valley
Levee District’s primary concern will be the 500-year rather than the 100-year event.
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3.0 Existing and Future No-Build Conditions
This section describes the existing infrastructure, including deficiencies present today.
3.1 Infrastructure
Existing Bridge Conditions
FHWA general condition rating guidelines were used to characterize the condition of the bridge
elements. Good condition indicates some minor problems. Satisfactory condition indicates that
structural elements show some minor deterioration. Fair condition indicates that all primary
structural elements are sound but may have minor section loss, cracking, spalling, or scour.
Poor condition indicates advanced section loss, deterioration, spalling, or scour.
Due to regular maintenance, most components of the nine existing structures remain in fair to
good condition. However some structures are exhibiting poor conditions and maintenance costs
continue to increase as the structures age. Note that poor condition does not imply that
immediate action is required or that load carrying capacity of the structure is in immediate
danger of diminishing to less than safe levels.
See Exhibit 3 for Existing Bridge Layout. Other than routine maintenance, no significant
changes were noted between the 2009 and 2011 inspection periods.
Structures exhibiting poor conditions include the WB viaduct - Units 1 and 3 through 7 (Bridge
030), the EB viaduct - all units (Bridge 031), and the WB Ramp to Fairfax Trafficway – Unit 3
(Bridge 173). The load carrying capacity of these bridges has not currently been reduced to
where load posting is necessary. However, if deterioration is not addressed, findings of future
inspections could indicate the need for load posting.
The WB viaduct (Unit 1) and WB Ramp to Fairfax Trafficway (Unit 3) consist of non-redundant
steel truss spans. Truss lower chords, lower lateral bracing, gusset plates, and diagonal
members exhibit severe rust and section loss. If this severe rusting is not addressed, future
strengthening of these members will be required in order to avoid load posting of the bridge.
This bridge will require significant maintenance until it can be replaced.
The WB viaduct (Units 3 through 7) consists of concrete deck girders which contain locations of
concrete spalling, efflorescence, leaching, delamination, map cracking, exposed reinforcement,
and vertical cracks in the webs at mid-span. Previous girder repairs and the deck wearing
surface have begun to deteriorate. The concrete deck girders require significant maintenance
to slow down their deterioration and extend service life until the structure can be replaced.
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The EB viaduct (Units 1 thru 4 and 6 thru 13) consists of a non-redundant steel girder/floor
beam system supported on two non-redundant steel columns. Unit 5 consists of non-redundant
steel truss spans. All of these structural elements contain locations of severe rust and section
loss. This structure is over 100 years old and the need for major repairs is anticipated to
continue until the structure can be replaced.
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Exhibit 3
Existing Bridge Layout
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See Exhibit 4 for an illustration of where these structures rank in the bridge replacement
priority. For a detailed condition evaluation and recommended maintenance for each existing
bridge, see Appendix A.
Exhibit 4
Bridge Replacement Priorities

Existing Roadway
The existing roadway elements were evaluated through field observation and historical highway
records called as-built plans. Evaluation revealed the following:
• In general, the roadway possesses adequate signing and is well lit;
• Direct access is provided to/from I-70 and Downtown Kansas City, KS, its residential
areas and Fairfax Industrial District via Minnesota Avenue, Washington Boulevard, and
Fairfax Trafficway ramps; Additional access to/from I-70 and the Central Industrial
District and 5th Street is available via partial and full interchanges at 5th Street and
Central Avenue, respectively;
• Horizontal and vertical geometric deficiencies exist relative to desired criteria for
interstate highways (See Exhibit 5);
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•

•

•
•

•

Narrow shoulders are the norm within much of the interchange complex. The lack of full
width shoulders makes lane blockages unavoidable during vehicle breakdowns, law
enforcement traffic stops, and routine bridge maintenance and inspection;
Eastbound I-70 lane continuity goes against driver expectation. I-70 is a minimum of two
lanes in each direction through the entire study area except for a short section of
eastbound I-70 after the James Street exit where it drops to a single lane through the
tight horizontal curve just west of the Kansas River;
Spacing of existing guide signs on westbound I-70 is significantly less than desirable and
may contribute to wayfinding difficulty;
A pathway is provided along the bottom deck of the eastbound I-70 river bridge for
pedestrian and bicyclist passage across the Kansas River as part of the Riverfront
Heritage Trail system;
Much of the viaduct and overall interchange immediately east and west of the river sit on
or over active rail lines.
Exhibit 5
Geometric Deficiencies
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Existing Utilities
There are numerous utilities located within the viaduct study area including several located on
the eastbound I-70 river truss (See Exhibit 6). While many of the utilities are the common
distribution variety, there are significant water, gas, sewer, and communication lines present.
These utilities will be located and accommodation made throughout final design phases of the
preferred rehab/reconstruction concept.
Exhibit 6
Existing Utilities

3.2 Traffic & Safety
Traffic
Existing highway mainline traffic volumes were obtained from KDOT, while new traffic volumes
were collected at the interchange ramp terminals and surface street intersections. The traffic
counts were used to develop a baseline of existing traffic demand and evaluate existing traffic
operations. Existing traffic data was also used as the baseline starting point to develop the
future 2040 forecasts.
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Today, more than 42,000 drivers use this section of I-70 daily. Table 1 shows the existing
average annual daily traffic (AADT) and the existing peak hour traffic at three key points along
the I-70 corridor within the study area. The percentage of trucks in the peak hour and
corresponding peak hour truck volumes are also given.
Table 1
Existing (2011) Traffic along I-70 within the Study Area

Source: KDOT Traffic Counts 2011

Table 2 shows the existing peak hour total traffic for each of the study interchanges. Peak hour
volumes are derived by adding up the approaches to the interchange.

Source: KDOT Traffic Counts 2011

Table 2
Existing (2011) Total Interchange Peak Hour Traffic
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KDOT collected traffic data in April 2011 for a 24-hour period. The peak hours were determined
based on the four highest consecutive 15 minute periods in the morning and in the afternoon.
The morning peak hour was determined to be 7:30 – 8:30 AM and the afternoon peak hour was
determined to be 4:45 – 5:45 PM.
The existing conditions operational analysis (as well as Future No-Build and Build conditions)
was modeled using these two peak hours. Based on the existing I-70 mainline data collected,
and the turning movement count data collected at intersections, an existing AM and PM peak
hour traffic volume map was developed. Exhibit 7 is a summary of the existing peak hour
volumes, LOS and lane geometrics.

Exhibit 7
Existing I-70 Traffic during the Peak Hour

16 | P a g e

KDOT Project Number: 70-105 KA-2130-01

Lewis & Clark Viaduct
Concept Study
As shown in Exhibit 7:
•

Corridor traffic demand averages 2,000 vehicles in the peak hour in the peak direction
with a high of 2,800 vehicles at the west end and a low of 800 vehicles at the I-70
eastbound single lane curve.

•

Level of Service is primarily in the range of A to B with a few isolated LOS C, as shown
in the colored bands outside of the volume bars. The poorest LOS includes:
o LOS C at the west end near 7th Street for both directions during both peak hours
o LOS C westbound under Central Avenue during the PM peak hour

•

Each line at the top and bottom of the exhibit represents a physical lane. Existing lane
geometric issues include:
o Eastbound 5th Street off-ramp left exit
o Eastbound I-70 single lane mainline

Circulation
In order to analyze the traffic and predict the future traffic in the study area it was important to
understand how vehicles circulate. Exhibit 8 shows the circulation of traffic from one starting
point to most destinations within the downtown Kansas City, KS interchange and surrounding
area. This interchange is complex and it was important to understand the routing of traffic in the
area for forecasting future traffic. For example, the yellow line begins on James Street and
heads into the interchange area. Exhibit 8 shows the complexity of the interchange and the
circuitousness of some routes.
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Exhibit 8
Traffic Circulation Map

Safety
A safety analysis was performed on the existing roadway system to identify vehicle crash
patterns and high density crash locations. Other safety statistics, such as crash types and crash
severity were also studied. This information was used to assess safety in the study area and
help develop mitigation measures such as improved geometrics and access solutions in the
future build concepts. Crash data for the five-year period of 2006 through 2010 was received
from KDOT for the study area. The study area crash rates were compared to the statewide
average highway crash rates. The total highway crashes and highway crash rates for each
section of highway are summarized in Table 3.
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Table 3
I-70 Crash Rate Table (Five Years)

Source: KDOT

Table 3 shows that the highway crash rates on I-70 are higher than the statewide average crash
rates for similar facilities by an order-of-magnitude of 10% to 60%.
High Crash Locations
The location of crashes in 2006 to 2010 along the study highway sections are shown in Exhibit
9. There are high concentrations of crashes along I-70 near the downtown Kansas City, Kansas
interchange, and at the Central Avenue interchange. These high crash concentrations are
consistent throughout the five-year period of analysis. Higher concentrations of crashes were
observed near ramp merge and diverge areas and tight mainline radii corners.
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Exhibit 9
Crash Location Map

Type of Crashes
Table 4 shows the percent of crashes by crash type along I-70 in the study area. As shown in
Exhibit 9 above and in Table 4, fixed object crashes were the most frequently occurring type for
the corridor. This crash type represents 57 percent of the overall crashes for I-70. The high
number of fixed object crashes is attributed to the multiple merging and diverging areas which
are closely spaced in the study area with adjacent barriers and the tight geometrics which
require a slower speed than is expected for an interstate highway mainline. The crash data
shows that the areas with the highest concentrations of collisions on I-70 were near the sharp
corner and merge location of Washington/Minnesota in the eastbound direction. This is the
same area where the geometric configuration of the roadway was observed to be difficult to
navigate. The second and third most frequently occurring crash types for I-70 were sideswipes
and rear ends which are prevalent in the same location. Sideswipes may occur due to merging
vehicles entering from the Washington/Minnesota ramp.
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Table 4
Crash Type Table

Crash Severity
Exhibit 10 shows the number of crashes by crash severity along I-70 in the study area. As can
be seen in the graph, the majority of the accidents in the study area are property damage only
crashes.
Exhibit 10
Crash Type
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Summary of Crash Analysis
In summary, the crash data indicate that the study area has a higher total crash rate in
comparison with statewide average crash rates for similar types of highways. High
concentrations of crashes can be observed within the merging and diverging areas, especially in
the downtown Kansas City, KS interchange core. Fixed object crashes are the highest
occurring crash type in the study area.
Potential mitigation measures for the types of crashes occurring in the study area would focus
on:
1. Adding shoulders to I-70;
2. Geometric changes to allow for consistent speeds;
3. Eliminating/minimizing conflict points with improved weaving, merging and
diverging locations; and
4. Relocating fixed objects further from the traveled way when possible.
3.3 Future No-Build Traffic & Safety
Future No-Build conditions assume leaving the transportation network “as is” except for planned
or committed projects. This essentially answers the question, “How will this study area function
in the future with no changes to the existing roadway configuration?” The following section
helps answer this question by gaining an understanding of regional population and employment
forecasts, future traffic demand, level of service, future safety and planned or committed
transportation enhancements.
Regional influences are those factors which could change or modify the traffic demands on the
study area in the future. These regional influences can have a direct impact on future
population and economic forecast data. Each of these are discussed in greater detail in
Appendix C.
•
•
•

MARC Long Range Transportation Plan (LRTP)
Unified Government’s Downtown Master Plan
West Bottoms Plan

The MARC LRTP developed a policy statement to provide guidance for the region's population
and growth forecast, and to set a policy agenda to support the region's land-use strategy. The
growth and land-use strategy was developed through extensive analysis of local plans, review
by local officials and public input. It presents a vision for the future that is rooted in the
objectives and strategies contained in local comprehensive plans, and it reflects the concerns
and aspirations of the region's citizens.
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Table 5 below is the population and employment changes from MARC’s LRTP, which are
forecast to take place by the year 2040 in Downtown Kansas City, Kansas.
Table 5
Population and Employment Forecast

Source: MARC LRTP 2040

MARC’s LRTP shows no growth in population and employment in Downtown Kansas City,
Kansas. However, redevelopment growth is expected to occur in urban areas surrounding
downtown Kansas City, Kansas. Increased traffic on I-70 is experienced by growth in other
areas of the metropolitan region that I-70 connects.
When analyzing future no-build conditions, committed projects in the area were taken into
consideration. In the case of this study area, there are no committed improvements other than
normal maintenance. Consequently, the current roadway is assumed to be the same roadway
in the year 2040 for the no-build condition.
Exhibit 11 is a summary of the future no-build peak hour volumes, LOS and lane geometrics.
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Exhibit 11
Future 2040 No-Build Traffic and Level of Service

As shown in the exhibit:
•

Corridor traffic demand averages 2,800 vehicles in the peak hour in the peak direction
with a high of 3,800 vehicles at the west end and a low of 1,100 vehicles at the I-70
eastbound single lane curve. This represents an average increase of 33 percent from
existing conditions.

•

Level of Service is primarily in the range of A through C with a few isolated LOS D/E
segments. The worst LOS areas include:
o LOS E at the west end near 7th Street in the westbound direction during the PM
peak hour;
o LOS D at the west end near 7th Street in the eastbound direction during the AM
peak hour.

•

Existing lane geometrics issues (same as existing conditions) include:
o Eastbound 5th Street off-ramp left exit;
o Eastbound I-70 single lane mainline.
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Safety
Table 6 shows that the crashes per year that are estimated to occur in the future by using the
current crash rates with future 2040 No-Build volumes.
Table 6
I-70 Future No-Build Crash Rates (Per Year)

Table 6 shows that the crashes per year are expected to increase from roughly 69 crashes per
year over the entire I-70 corridor to 91 crashes per year over the entire corridor. This is due to
the increase in vehicle miles traveled (VMT) from 2011 to 2040.
3.4 Environmental
Potential environmental issues and constraints identified by the data collection and “windshield
survey” are shown on Exhibit 12 of this report. This map establishes the existing natural and
manmade environmental conditions for the project area. Each of the environmental constraints
shown should be considered as a potential “red flag” issue that, if impacted, will require
avoidance, minimization or mitigation of impacts. The level of impact to these items will depend
on the future alignment and configuration of any proposed project improvements and will need
to be reevaluated when the project moves forward into future NEPA or design phases.
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Exhibit 12
Environmental Constraints Map
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3.5 Hydrology & Hydraulics
In 1998 the Corps of Engineers began a process to evaluate the levee systems in the Kansas
City Metropolitan area. This process started with a Reconnaissance Study and proceeded into
the Feasibility Study phase. As part of the Corps’ process, updated hydraulic models were
created. HNTB obtained these models from the Corps of Engineers to use as the base model
from which this study would be conducted. HNTB performed a cursory review of the Corps’
model and generally found it to be an acceptable existing conditions model. There are a few
updates to the Corps’ hydraulic model that should be considered as design progresses. More
detailed information about these updates is provided in the full hydraulic memo in Appendix E.
Design Events: The 500-year flood discharge is the primary design event because of the
presence of the levee units, and the Corps models account for tailwater from the Missouri River.
The Corps current design standard for levees is risk based rather than freeboard based, and
thereby deems the 500-year design event (top of protection elevation) to be one that captures
90% of the 0.2% probability floods (500-year events) that are statistically feasible. The levees
were originally designed for a 500-year design event that only captures 50% of the 0.2%
probability storms that are statistically feasible, plus 3 feet of freeboard. In addition to the 500year, impacts to the 100-year profile are also reported in this study for FEMA purposes.
However, the Corps 100-year discharges are used instead of the FEMA regulatory discharges
because they are more conservative and because they are based upon more recent hydrology
than FEMA’s discharges. The FEMA regulatory discharges should be modeled during the
preliminary design process to determine the need for FEMA submittals. It is possible that FEMA
may adopt the new Corps discharges in the near future. The Corps is currently in the process
of assessing the level of protection of the levees with respect to the risk based approach
discussed above, and therefore adequacy of the existing levees is unknown at this time.
The existing I-70 bridges span the Kansas River and levees and do not have freeboard or
capacity issues. A scour analysis was not performed as part of this concept level study to
determine whether the substructure of the existing bridges meet current scour standards.
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4.0 Stakeholder Engagement
The stakeholder engagement process began by creating an identity around the study area and
introducing the goals and objectives of the study through various mechanisms, including
launching the website, conducting community interviews, and holding our first listening session
to understand the issues and concerns in the study area.
The focus then moved to receiving input on the proposed improvement concepts by conducting
an issue workshop and a public meeting. All stakeholder engagement activities conducted for
the Concept Study are summarized below and are available on the website:
http://LCViaductI70.ksdot.org.
To wrap up the study, a final public meeting was conducted and the summary of the study was
emailed to stakeholders and mailed to residents and businesses within the study boundaries.
A comprehensive Public Involvement Activities Log (PI Log), summarizing the information and
materials presented and the feedback received throughout the various public involvement
activities is available through KDOT as a supplement to this report.
4.1 Community Interviews
The community interviews for the Concept Study were conducted over a six week time frame
from early May through mid-June 2011. Twenty-five interviews were conducted.
The purpose of the community interviews was to introduce the study to various stakeholders
within the study area and ask for thoughts on issues and concerns related to the viaduct. The
stakeholders were asked a series of questions to understand their concerns and identify issues
that may come up during the study process.
Generally, participants were pleased with the opportunity to provide their input about the study.
The overall themes that came out of the meetings included:
• Existing access is cumbersome and confusing;
• Sharp curvature of existing highway infrastructure can feel unsafe;
• Opportunities to enhance development in KCK are important;
• General communication throughout the process is important and communication about
changes, detours and construction plans is critical.
4.2 Website
Since the Lewis and Clark Study area includes stakeholders and users from numerous
communities, online outreach was used to provide updates and information in partnership with
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other traditional outreach approaches. The website was developed to provide information about
the study. The site launched June 14, 2011, is located at http://LCViaductI70.ksdot.org and is
maintained by KDOT.
Exhibit 13
Visits to Website
From June 2011 through June 30,
2012, the website has had over
34,000 reoccurring visitors. Half of
the visitors are accessing the site
directly, as noted by Exhibit 13.

4.3 Online Surveys
The online survey was available
June 28, 2011 through August 10,
2011. The purpose of the survey
was to gather information from
those that use the viaduct and
interchange area on a regular basis.
The questions were generally
focused on user experience, areas
of concern and suggestions for
improvement.
Ninety
people
responded to the survey. Below are
responses to areas of top concern
(also illustrated in Exhibit 14) and
how often people are traveling in
the area.
Additional survey
responses can be found in the PI
Log.

Exhibit 14
Online Survey Results: Top Concerns Identified

1. How often do you travel through
the area? (Shows percent of
through travelers)
• 22.7% Daily
• 38.6% Weekly
• 21.6% Monthly
• 17.0% Yearly
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2. What areas are of most concern?
• Westbound I-70 through traffic
56.4%
• Eastbound I-70 through traffic
42.3%
• Southbound Fairfax to eastbound I-70
41.2%
• Other concerns are more equal with 5 areas between 25-39% including:
o EB I-70 to downtown KCK, Fairfax/James Street
o Minnesota to Eastbound I-70
o Westbound I-70 to Northbound Fairfax
o Westbound I-70 to Minnesota
o Armstrong Ave to James Street
• People identified concerns with sharp curves and traffic down to one lane on the ramps.
3. Suggestions for improving area include:
• More lanes—widen
• Reduce curves
• Make it possible for higher speeds for I-70 through traffic
• Add aesthetics for bridges/texture to deter graffiti
• Add shoulders
• Don’t put in a roundabout. Not good for lots of trucks
• Better lane markings
• Reduce access (eliminate 5th St., direct traffic to 3rd James)
4.4 Public Meetings
Public meeting events were held as part of the study process in an effort to provide all members
of the public the opportunity to engage directly in the study process. These events encouraged
attendees to provide their input, opinions and reactions to study related information provided
through presentations and exhibits. Comments from the general public were essential to get a
full spectrum of input on the study process and products so that the Study Team could
understand as many uses, perceptions and expectations of the viaduct and interchange area as
possible.
Listening Session
A Listening Session was held on Tuesday, June 28, 2011 from 5:30 to 7:30 p.m. at the Jack
Reardon Convention Center in Kansas City, Kansas. Fourteen people attended and provided
input on transportation concerns related to the viaduct Concept Study. The purpose of the
Listening Session was to provide an overview of the Concept Study and allow participants to
express concerns or questions regarding the study. We planned breakout groups to have
smaller discussions, but ended up with just one group.
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Participants were asked to place dots around the issues of most concern to them in order to
help guide discussion. The issues of importance ranked in the following order:
1.
2.
3.
4.

Quality of Life
Economic Development
Safety
Access/Mobility

Public Meeting #1
Ninety-six people attended the open house public meeting for the Lewis and Clark Viaduct
Concept Study held November 9, 2011 at the Jack Reardon Convention Center in Kansas City,
Kansas.
The purpose of the meeting was to present the proposed concepts being considered for the
area. Display boards presented background information on traffic, environmental issues, public
engagement and comments, and engineering constraints. Twenty-five people provided written
comments or responded to our online survey after the meeting. The main concerns noted were:
•
•
•
•
•
•
•
•

Safety—reducing the I-70 curves and making I-70 “easier to drive”
Access to the river is desired
Access to the Fairfax Industrial District for trucks
Community impacts including noise and traffic to the Strawberry Hill area
Bike and pedestrian access to trail system and parks as well as making KCK more
accessible to other modes besides cars and trucks
Cost of the options needs to be considered
Roundabout options shown can be difficult for trucks to maneuver
Should not disturb St. John’s Park

Six concepts were presented and participants were asked to share their preference and
comments on the concepts by placing a colored dot alongside the concepts. Not all participants
put a dot on each concept. Typically, participants placed dots on the concepts they had a
strong opinion about. As shown in Exhibit 15 below, participants identified positives and
negatives for each of the concepts.

31 | P a g e

KDOT Project Number: 70-105 KA-2130-01

Lewis & Clark Viaduct
Concept Study
Exhibit 15
Concept Concerns from Public Meeting

Public Meeting #2
Fifty-nine people attended the open house public meeting for the Lewis and Clark Viaduct
Concept Study held August 15, 2012 at the Jack Reardon Convention Center in Kansas City,
Kansas.
The purpose of the meeting was to present the Preferred Concept and conclude the Concept
Study. Display boards presented background information on traffic, environmental issues,
public engagement comments, and engineering constraints. Seventeen people provided
feedback about the project/concept at the event or responded to our online survey after the
meeting. Generally, both verbal and written comments were in support of the Preferred
Concept.
The general themes of the comments can be classified as follows:
•
•
•
•

Support for the Preferred Concept
Maintain/enhance connections and access to Kaw Point Park from the riverfront and
downtown for all forms of transportation
Keep pedestrians and bicyclists a priority throughout design
Traffic routing and local circulation is important
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•
•

Include comprehensive signage for the entire corridor
Concern that the Preferred Concept is not in alignment with the KCK Downtown Master
Plan

4.5 Issues Workshop
The Study Team held an Issues Workshop on Monday, September 26, 2011 from 11:30 am to
1:30 pm at the Jack Reardon Convention Center in Kansas City, Kansas. The purpose of the
workshop was to provide an overview of the study process to area stakeholders and allow them
to review the proposed concepts, ask questions and identify concerns that they may have with
the concepts.
The team presented an overview of the study goals and approach. They provided updates on
what the team has learned so far and then provided an overview of the proposed concepts. The
audience then broke out into 3 groups for small group discussion and a more detailed review of
each of the concepts. Each of the groups reviewed the concepts and discussed concerns and
identified areas that may need more explanation or exploration.
4.6 Media
Since the study began, press releases were sent out to local media at key milestones for the
project.
•
•
•

Announce the kickoff of the study and announce listening session (June 22, 2011)
Announce the online survey (July 26, 2011)
Announce public meeting #1 (October 28, 2011)

The local news media published the events and provided follow-up stories. Copies of the media
coverage can be found in the PI Log.
4.7 Outreach
The Study Team worked closely to keep the stakeholders and the public informed about input
opportunities. The Unified Government sent notices through their electronic streams, KDOT
tweeted about upcoming events, the downtown shareholders and the chamber of commerce
helped provide information about the upcoming events. The Study Team developed a robust
database of over 2,500 postal addresses to mail meeting notifications and the final study
factsheet.
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Electronic Newsletters
E-Newsletters were used to inform area stakeholders and other interested parties about the
study progress and upcoming events. Electronic newsletters were sent with the following focus:
• June 2011 — Introduced the study; E-mailed to 78 people
• July 2011 — Announced online survey available; E-mailed to 96 people
• October 2011 — Announced open house public meeting; E-mailed to 150 people
Informational Handouts
Informational handouts were prepared in conjunction with the community interviews and public
meetings. A final summary handout was developed and mailed to the study area mailing list of
2,500 people to conclude the study.
Facebook
As part of the public engagement process for this study, a Facebook Page was used to provide
information on the study and engage people using social media. It provided links to the website
and allowed for a forum for questions and comments about the study. Frequent updates were
made to the page to keep people interested and ask questions about their concerns with the
study area.
To attract people to the page, a Facebook ad was run which targeted all Facebook users within
50 miles of the Kansas City area over the age of 13. Over 500,000 people were exposed to the
ad and just over 70 became interested in the page and ‘liked’ the page. Through Facebook,
Lewis and Clark Viaduct Study was exposed to an audience that is historically difficult to reach
through traditional tools. This audience included people who normally don’t attend public
meetings and are used to receiving information through alternative social media venues.
4.8 Community and Stakeholder Briefings
The Study Team conducted briefings to community groups about the process in order to gather
input on issues and concerns as well as the improvement concepts. The team made
presentations to the following groups:
•
•
•
•
•
•

Central Industrial Development District
03/07/2011
Fairfax Industrial Association
03/11/2011 and 11/03/2011
KCK Chamber of Commerce
12/07/2011
UG Public Works & Safety Standing Committee
12/12/2011
MARC Total Transportation Policy Committee
12/20/2011
MARC Aviation Meeting
05/10/2012
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5.0 Preferred Concept
5.1 Screening of Concepts
Several brainstorming sessions were conducted early in the study that resulted in a myriad of
concepts. Many concepts were eliminated due to various combinations of not meeting the
established project design criteria, negatively impacting the environment or adjacent properties,
constructability concerns, traffic operation concerns, cost, etc. The established project design
criteria and examples of eliminated concepts can be found in Appendix B. Six acceptable
concepts (See Exhibits 17 – 22) were further developed and presented at Public Meeting #1 on
November 9, 2011.
5.2 Project Concepts
The following were the concepts considered and presented for public comment:
Concept 1-A: Baseline
This concept essentially replaces the viaduct infrastructure as it is today, in the same location
with no modifications to curves. Shoulders and lanes are widened where possible and there is
no change to the local street system. The redundant access in/out of the Fairfax Industrial
District remains. Total estimated cost (in 2012 dollars) for this concept is in the range of $150
million to $174 million.
Concept 1-B: Baseline w/ Improved I-70
This concept is the same as Concept 1-A except that the tight I-70 curves are improved and I-70
is widened to maintain at least two lanes in the eastbound direction. Total estimated cost (in
2012 dollars) for this concept is in the range of $175 million to $199 million.
Concept 2-A: Box Style
This concept removes the Fairfax Trafficway and Washington Boulevard ramps and leaves the
remaining interchange bridges as they are today. Local access and circulation is consolidated
to a series of intersections arranged into a “box” configuration. This configuration eliminates the
redundant access in/out of the Fairfax Industrial District. The tight I-70 curves are rehabilitated
as they are today. Total estimated cost (in 2012 dollars) for this concept is in the range of $150
million to $174 million.
Concept 2-B: Box Style w/ Improved I-70
This concept is similar to Concept 2-A except that all traffic between I-70 and the local street
network is consolidated to a single crossing over the Kansas River, the tight I-70 curves are
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improved and I-70 is widened to maintain at least two lanes in the eastbound direction. Total
estimated cost (in 2012 dollars) for this concept is in the range of $175 million to $199 million.
Concept 3-B: Single Intersection w/ Improved I-70
Similar to Concept 2-B, this concept removes the Fairfax Trafficway and Washington Boulevard
ramps and consolidates local access and circulation into a central signalized intersection or
roundabout. This configuration again eliminates the redundant access in/out of the Fairfax
Industrial District and forces all traffic movements within the interchange to pass though the
central intersection. Furthermore, traffic between I-70 and the local street network is
consolidated to a single crossing over the Kansas River, the tight I-70 curves are improved and
I-70 is widened to maintain at least two lanes in
the eastbound direction. Total estimated cost
Exhibit 16
(in 2012 dollars) for this concept is in the range
KCK Downtown Master Plan Figure II-8
of $175 million to $199 million.
Concept 4-B:
Improved I-70

New

Fairfax

Ramps

w/

This concept is a variation of Concept 1-B
except with the Washington Boulevard ramps
removed, the Fairfax Trafficway ramps
improved and all traffic between I-70 and
downtown KCK consolidated to a single Kansas
River crossing. The redundant access in/out of
the Fairfax Industrial District remains, the tight
I-70 curves are improved and I-70 is widened to
maintain at least two lanes in the eastbound
direction. Total estimated cost (in 2012 dollars)
for this concept is in excess of $200 million.
KCK Downtown Master Plan
The April 2007 Draft KCK Downtown Master
Plan references two potential I-70 concepts in
that plan’s Figure II-8 (See Exhibit 16).
Concept 2 illustrates a realignment of I-70
through the Central Industrial District, which
was envisioned to open a substantial area of
river frontage property west of the Kansas River
for recreation and redevelopment.
A
preliminary concept, based on the Downtown
Master Plan, was developed and presented at
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Public Meeting #1 as an “eliminated concept” (See Appendix B). Feedback from local
government leaders received at the November 2011 Public Meeting led to the Study Team
further evaluating this I-70 realignment concept (See Exhibit 23).
The core components of the concept mirror those of Concept 1-B as well as providing additional
potential for open space in alignment with the KCK downtown Master Plan, improves existing
weaving locations (5th Street/Pacific Avenue), and improves access from the Central Industrial
District to westbound I-70. This concept results in the realigned I-70 curves tying to the existing
I-70 corridor in the middle of four closely spaced existing interchanges. The additional
improvements illustrated from the 5th Street interchange to the south are necessary to
accommodate both traffic operations and access to the 5th Street, Central Avenue, Pacific
Avenue, and 7th Street interchanges. Total estimated cost (in 2012 dollars) for this concept is
near $300 million.
5.3 Selection of Preferred Concept
Upon completion of the extensive stakeholder and public engagement activities, the concepts
were evaluated relative to their engineering qualities and with regard for the numerous
comments received. The evaluation revealed that Concept 1-B not only exhibited good
engineering, operational, safety and phased construction qualities; but maintained the level of
access the area had become accustomed to, provided the potential for increased park areas
overlooking the River and was widely favored as one of the most desirable concepts by local
stakeholders and the public. Therefore, the Study Team determined that further conceptual
refinement and detailed comparative analysis with a second concept was unnecessary and
selected Concept 1-B as the Preferred Concept. Correspondence received from local
government leadership related to selecting a Preferred Concept can be found in Appendix F.
While all the concepts discussed in Section 5.2 are technically acceptable and constructible, the
following is a brief synopsis of the aspects that led to elimination of the remaining concepts.
Concept 1-A: Baseline
•

Does not address the tight I-70 curves and associated accident history.

Concept 2-A: Box Style
•
•
•

•

Does not address the tight I-70 curves and associated accident history;
Eliminates redundant access to/from I-70 and Fairfax Industrial District;
Eliminates direct access for trucks into Fairfax Industrial District and forces the traffic to
negotiate multiple closely spaced intersections; thereby reducing the attractiveness of
the area for potential economic development;
Slight impact to potential development properties west of the river.
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Concept 2-B: Box Style w/ Improved I-70
•

•

•

Eliminates redundant access to/from I-70 and Fairfax Industrial District that was
identified as important during community interviews, stakeholder briefings, and public
meetings;
Eliminates direct access for trucks into Fairfax Industrial District and forces the traffic to
negotiate multiple closely spaced intersections; thereby reducing the attractiveness of
the area for potential economic development;
Slight impact to potential development properties west of the river.

Concept 3-B: Single Intersection w/ Improved I-70
•

•

•

•
•

Eliminates redundant access to/from I-70 and Fairfax Industrial District that was
identified as important during community interviews, stakeholder briefings, and public
meetings;
Eliminates direct access for trucks into Fairfax Industrial District and forces the traffic to
negotiate a central signalized intersection or roundabout; thereby reducing the
attractiveness of the area for potential economic development, especially with a
roundabout;
Forces all traffic movements through a central intersection, which results in mixing of
passenger car and heavy truck traffic to a greater extent than direct ramps or separated
intersections; Concern related to this aspect was the potential of increased accidents
involving trucks carrying hazardous or liquid loads;
Property impact to St. John’s Park;
Impacts potential development properties west of the river.

Concept 4-B: New Fairfax Ramps w/ Improved I-70
•
•
•
•
•
•

Little flexibility to phase construction over time and address the highest priority segments
first without significant use of temporary “throw-away” bridge connections;
Additional river hydraulic impacts due to more Kansas River bridge crossings;
Additional railroad conflicts;
Long inbound grade to Fairfax Industrial District in advance of a large intersection on
bridge structure is not desirable;
Significant impact to Kaw Point Riverfront Park;
More right-of-way impacts east of the Kansas River than other concepts.
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KCK Downtown Master Plan
•
•

•
•

•
•
•
•
•

Requires nearly 1,000 feet of viaduct reconstruction in Missouri;
Significant right-of-way impacts through the Central Industrial District (a minimum of 3
affected businesses) and along the north-south oriented portion of I-70 including impacts
to the UPRR Regional Track Warehouse and rail yard, businesses, closure of two
streets on the west side of I-70;
Proximity to residences along the west side of I-70;
Extensive I-70 relocation and reconstruction including reconfiguration of the James, 5th
Street, Central, Pacific, and 7th Street interchanges due to I-70 coming across the river
south of the existing 5th Street ramps and reducing the space in which to accommodate
the movements of multiple interchanges;
Introduction of new and longer bridge structures with extensive impacts to multiple sets
of railroad tracks;
Introduction of a significant number of new and/or enlarged retaining walls;
Additional right-of-way and other impacts provide more potential for greater
environmental impacts, documentation and/or mitigation;
Significant reduction in phased construction capability;
Significant increase in project cost.

It is worthy to note that this concept underwent a period of evaluation and collaborative
discussion, and the Study Team ultimately eliminated this concept. However, the Unified
Government leadership feels strongly that in order for the study to be deemed successful, the
Preferred Concept needs to embody the vision and spirit of the Master Plan components.
Correspondence from local government leadership related to the elimination of the KCK
Downtown Master Plan and the incorporation of core components of that plan into the Preferred
Concept can be found in Appendix F.
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Exhibit 17
Concept 1-A Baseline
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Exhibit 18
Concept 1-B Baseline w/ Improved I-70
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Exhibit 19
Concept 2-A Box Style
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Exhibit 20
Concept 2-B Box Style w/ Improved I-70
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Exhibit 21
Concept 3-B Single Intersection w/ Improved I-70
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Exhibit 22
Concept 4-B New Fairfax Ramps w/ Improved I-70
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Exhibit 23
KCK Downtown Master Plan
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5.4 Preferred Concept
The Preferred Concept 1-B is illustrated in Exhibit 18 and in more detail in Appendix B –
Pages B-14 through B-17. Highlights of the Preferred Concept include:
Bridges
The Preferred Concept, Concept 1-B, includes nine new bridges. Seven existing bridges will be
replaced, two will be eliminated, and two new bridges will be constructed. See Appendix A for
additional details regarding the new bridges. There is also the potential need for temporary
structures (for interim conditions only), depending on project phasing and funding. The major
difference between the Preferred Concept and the existing condition is that the WB and EB I-70
mainline bridges are relocated to the east side of the Kansas River with much larger horizontal
curves to allow for higher design speeds. Ultimately, seven existing bridges will be replaced
under this concept, but condition evaluations and available funding will play a big role in the
selection and timing of the bridge replacements.
Several structures span Union Pacific Railroad (UPRR) tracks. The existing UPRR track that
parallels the west side of the Kansas River is referred to as the Kansas City Terminal line. This
track intersects the Falls City Subdivision line at the Minnesota Junction underneath the Fairfax
bridges. The Falls City line originates near the Broadway Bridge in Kansas City, Missouri and
runs through the Fairfax Industrial Area after crossing the Kansas River just north of the WB
viaduct.
Typical Section
Improvements are recommended for shoulder widths where possible throughout the viaduct and
interchange area. With the project being implemented in phases, shoulder width transitions
may be needed at tie-in points between new construction and existing infrastructure.
Accommodations should be considered as part of new design and construction to allow for both
the interim transitional configuration as well as an ultimate roadway width in accordance with the
established project design criteria provided in Appendix B.
Access
Concept 1-B maintains all existing access and in much the same configuration.
Right-of-Way
Use of existing right-of-way is maximized as additional right-of-way impacts are limited to south
of the eastbound I-70 lanes east of the Kansas River. This area largely avoids the everyday
operational areas of the adjacent businesses, but does impact areas being used as equipment
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storage. Final design and construction efforts will look to minimize impacts with joint-use
agreements and/or strategically located bridge spans and pier placement.
Utilities
Several common utility impacts/relocations are necessary as part of the Viaduct reconstruction.
However, the Preferred Concept attempts to minimize these impacts to the extent possible.
Known utility impacts of note include the significant communication lines currently located on the
existing eastbound bridge, the large force main sewer line just to the south of the existing
eastbound I-70 river crossing, and the large sewer lift station just off the right shoulder of the
eastbound James/3rd Street exit ramp. Solutions should be explored during the project design
phases in order to minimize or eliminate temporary relocation of utilities, particularly those on
and under the existing bridges. Such accommodations may need to be provided in one
construction phase and utilized in a subsequent phase.
Airport Coordination
At the time of this report, the Charles B. Wheeler Downtown Airport in Kansas City, Missouri,
was in the initial stages of an Airport Layout Plan Update. One part of this plan is an evaluation
of a potential precision approach to Runway 3. Preliminary coordination indicates that the
increased westbound viaduct conceptual elevation will provide the typical 17 feet of clearance
relative to the 50:1 Part 77 Precision Approach Surface (See Appendix B). It is of note that
there are several other obstructions associated with this conceptual approach surface and it is
currently unclear as to whether such an approach will ultimately be deemed feasible as the
Layout Plan Update progresses. Preliminary indications are that regardless of whether the
precision approach is ultimately pursued, implementation of the preferred viaduct replacement
concept will not be precluded as any potential obstructions would just need to be documented
within the Airport Layout Plan and precision approach design. Given the current conceptual
nature of both the viaduct geometrics and potential approach modification, coordination with
Charles B. Wheeler Downtown Airport is recommended as part of final design efforts for the
viaduct east of the Kansas River. This coordination will keep both parties informed and may
allow for the use of design features that minimize potential impacts in the future.
Lighting
Adequate roadway lighting will be provided for safe navigation of the facility at decision points
such as ramp entrances or exits. Lighting needs between the Kansas River and KS/MO State
Line should be provided with current and future Charles B. Wheeler Downtown Airport approach
surfaces in mind.
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Signing
Guide sign spacing for westbound I-70 is greatly improved over existing signage due to
consolidation of the local road exits to a single exit east of the River. The relocation of this exit
will require at least one advance guide sign being placed on the viaduct in Missouri.
Furthermore, sign spacing on the westbound ramp from I-70 to the local roads of Fairfax
Trafficway, Washington Boulevard and Minnesota Avenue is very near the desirable spacing
and final design efforts should look to maximize this spacing. A preliminary signing concept for
this area is included in Appendix B. Guide signs placed anywhere between the Kansas River
and the I-35 interchange ramps should be located with current and future Charles B. Wheeler
Downtown Airport approach surfaces in mind.
Pedestrians/Bicyclists
Future expansions/connections to existing pedestrian/bicycle pathways are in various stages of
development. These include potential connections to the MetroGreen trail system and Kaw
Point Park. The pedestrian/bicyclist pathway, part of the Riverfront Heritage Trail system,
present on the bottom deck of the existing eastbound river truss (Bridge 031) must be relocated
at the time of, or prior to, replacement of this truss. Local government leadership advocates a
relocated pathway as close as possible to the existing crossing location. Final design solutions
for the relocation of this pathway will be developed in accordance with available funding as part
of future final design phases, however potential solutions identified as part of this study include:
•
•
•
•

A trail suspended beneath the replacement eastbound river crossing;
A separate pedestrian/bicyclist structure across the river;
Utilize the existing James Street bridge for the addition of a pedestrian/bicycle path;
Utilize the abandoned Kansas City Southern railroad truss just south of the James Street
crossing for a pedestrian/bicyclist trail crossing.

Noise
The need for noise mitigation measures is not anticipated with this concept. However, final
determination of noise impacts, documentation and mitigation will take place as part of final
design of each construction phase.
Aesthetics
An important part of the 2007 KCK Downtown Master Plan is the incorporation of aesthetic
features, gateway elements, landscaping and preservation of green space. In support of the
spirit and vision of this plan, an aesthetics plan will be developed as part of preliminary design
phases throughout implementation of the Preferred Concept. KDOT will work closely with local
government leaders to develop a plan in accordance with available funding that enhances the
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area through first-class aesthetics that complement the history of the area and provide
enhanced views from multiple locations.
Aesthetic elements could include:
•
•
•
•
•

Gateway elements;
Landscaping;
Preservation of green space;
Enhanced/Aesthetic lighting;
Concrete enhancements (color, texture, patterns, etc.).

Correspondence received from local government leadership related to the implementation of
aesthetic features on the viaduct can be found in Appendix F.
Traffic
Traffic and safety analyses were performed for Concept 1-B. This section provides a summary
of how the Preferred Concept performs. Other transportation related issues beyond traffic
operations and safety are provided in Appendix C.
This interchange configuration operates acceptably and similarly to the no-build option from a
traffic perspective. This is due to this corridor currently and in the future remaining relatively
uncongested. The existence of the parallel I-670 route to the south provides a secondary path
through the downtowns of the Kansas Cities. The largest benefits are safety improvements to
the I-70 corridor. Exhibit 24 displays the future build geometrics, traffic, and level of service.
The following section details the changes that will occur as part of Concept 1-B.
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Exhibit 24
Future 2040 Build Traffic and Level of Service

Since the Concept 1-B configuration changes only slightly from the No-Build Concept, level of
service between the Future Build and Future No-Build is almost the same. This is because the
Future No-Build Concept operates at a good level of service due to low traffic volumes for the
available capacity and the parallel capacity of I-670. Some notable segments include:
•

•

•

•

Although the Highway Capacity Manual does not recognize a level of service associated
with a one lane freeway, the No-Build I-70 eastbound curve operates at LOS C and the
Build operates at an LOS A with two eastbound lanes.
The westbound I-70 LOS E mainline section west of 7th Street occurs in both the NoBuild and Build. This is outside of the study area and any improvement to this would
require reconstruction of the I-670 entrance gore to I-70 westbound.
The 6th Street & Central intersection is the only level of service problem in the Build and
that intersection operates at a LOS E in both the Build and No-Build. This is an
unsignalized intersection and only the southbound left turn operates at LOS E.
The James Street and I-70 Eastbound Off-Ramp intersection operates poorly (LOS F) in
the No-Build and LOS D in the Build Concept 1-B due to the extended off-ramp from I-70
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eastbound. However, the overall intersection only improves by a few seconds due to the
threshold 50 seconds of delay per vehicle in an unsignalized intersection. As traffic
increases at this location, a traffic signal may be warranted which would improve the
intersection level of service.
Reserve Capacity
In 2040, the freeway operates with minimal congestion problems due to the parallel I-670 facility
that provides a relief valve. The scope of the project entailed determining how much additional
capacity the Preferred Concept could accommodate. The future volumes were determined using
the 2040 volumes and growing only the freeway mainline through traffic at a constant 0.5%
growth per year. Due to the minimal congestion that exists in 2040 and the low growth rate in
the corridor, percentages are referenced for the reserve capacity instead of years. It was
determined that the freeway mainline through traffic could increase over 50% and continue to
operate at a good LOS through the improved area. However, a 100% increase in traffic volumes
result in the westbound mainline breaking down at 7th Street in the PM peak hour due to the
short merge lane for the on-ramp. This in turn resulted in the mainline queuing through the study
area to the north.
Sensitivity Analysis
The purpose of the sensitivity analysis was to determine how close the improvements could be
located to Central on the west end and the downtown loop ramps on the east end. The furthest
west the relocated I-70 tie-ins were tested in VISSIM were adjacent to the 5th Street ramps. On
the east end, the I-70 tie-ins with the local ramps were tested in VISSIM adjacent to the state
line. It was found that as long as the improvements remain in Kansas, the freeway operates
acceptably.
New I-70 Access in Missouri
Near the completion of this Concept Study, the City of Kansas City, Missouri made known an
interest in improving truck access into and out of the West Bottoms. While improving wayfinding signage may provide some level of benefit, the City is also interested in exploring new
ramp access on the I-70 Lewis and Clark Viaduct in Missouri to and from the east only. The
City of Kansas City, Missouri is currently performing a truck origin and destination study to
better understand truck movements in the area. This study is expected to be completed in the
Fall of 2012. After the truck origin and destination study is complete, the City will have a more
definitive idea of if or how they would like to proceed. KDOT should follow up with Kansas City,
Missouri at this time.
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Safety
Concept 1-B addressed many of the safety problems identified during Phase 1 of the Concept
Study. Improvements to the curvature of the I-70 mainline and an additional eastbound
mainline lane will likely reduce the number of accidents at the high accident locations on both of
the current I-70 sharp mainline curves. Taking into account future 2040 Build Concept 1-B
volumes increasing from 2011 to 2040 and the geometric design standards being improved the
total number of crashes per year is expected to be 72 crashes per year (See Table 7). This is a
reduction compared to the 91 crashes per year in the Future No-Build Concept and roughly the
same as the 69 crashes per year in existing conditions.
Table 7
I-70 Future Concept 1-B Crash Rates (Per Year)

Hydraulics
As previously described, the Preferred Concept includes new I-70 bridges with larger radii to
facilitate higher speed on the highway. At the location of the current I-70 river spans, new
bridges will be constructed to accommodate access into and out of downtown Kansas City,
Kansas. The structures modeled are illustrated in Appendix A, Page A-18. A more detailed
description of the conceptual pier sizes and modeling approaches used to model the Preferred
Concept is discussed in Appendix E.
Ultimately there will be two more bridges crossing the river than in the existing conditions.
However, the existing bridges have more large piers than the proposed structures, and all
encroach upon one cross section normal to the flow, therefore having a greater impact on the
design water surface elevation. As illustrated in the Table 8, the Preferred Concept (in its final
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configuration) results in a slight decrease in both 100-year and 500-year water surface
elevations.
Table 8 - Backwater Elevations Taken at HEC-RAS River Station 0.504
(Immediately Upstream of the James Street Bridge)

Environmental
The environmental screening of the Preferred Concept performed as part of this concept study
was preliminary in nature and appropriate only to a planning level. A summary of the potential
environmental impacts identified for the Concept 1-B include the following:
•

•
•
•

•
•
•

No direct impacts to public parks, known hazardous waste sites, designated EPA
Environmental Justice areas of concern, NRHP listed or eligible sites, significant community
resources, major governmental facilities, or the neighborhoods of Strawberry Hill or Gateway
Plaza;
Several potential impacts to the Kansas River and its 100-year floodplain;
Additional right-of-way within the 100-year floodplain;
Bridge construction activities may require one or more of the following permits prior to
construction:
o Kansas Department of Agriculture, Division of Water Resources’ Floodplain Fills, Stream
Obstructions or Channel Change permit;
o Corps of Engineers Section 404 or 408 permit;
o Kansas Department of Wildlife and Parks Action permit;
o U.S. Coast Guard Section 9 Bridge permit;
Emergent wetlands and some wooded areas will likely be impacted and require mitigation;
One federal listed endangered species (Pallid Sturgeon) and several state listed threatened
and endangered species could be impacted and require mitigation or avoidance;
Coordination with the Union Pacific Railroad.
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A more detailed summary breakdown of this screening can be found in Appendix D. While no
environmental “fatal flaws” were found for the Preferred Concept, the potential impacts to the
natural and manmade environment as a result of the Preferred Concept, Concept 1-B, will need
to be reevaluated when the project moves forward into future design and NEPA phases.
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6.0 Phasing Plan
Due to the large cost of the overall viaduct and interchange reconstruction, a goal of the study
was to select a concept that could be implemented in phases over a period of time as funds
become available. This phasing plan also addresses replacement of the structures identified as
most in need (See Exhibit 4 on page 11) in earlier phases of the reconstruction process. The
number and timing of construction phases will ultimately be subject to multiple factors including:
•
•
•

Availability of funding
Future bridge inspection findings
Need for future repair actions

Exhibit 25 illustrates one potential phasing plan. This plan identifies replacement in three initial
phases. These phases address the top three replacement priority locations as well as provide
the improved geometry and lane continuity on I-70. The remaining area, identified as
“Additional Phases” is largely reconstructed in its existing location. Therefore, these structures
can be addressed at any time, either alone or in combination with other construction projects,
throughout the overall replacement timeframe.

56 | P a g e

KDOT Project Number: 70-105 KA-2130-01

Lewis & Clark Viaduct
Concept Study
Exhibit 25
Potential Project Phasing
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6.1 Phasing Hydraulics
Because the Lewis and Clark improvements will most likely be staged over many years, a
phased approach to the hydraulic models was taken in addition to modeling the effects of the
ultimate build-out scenario.
The phased hydraulic models described in this section are not to suggest the most appropriate
approach to phasing, but rather to determine what could ultimately be the most impacting to
design water surface elevations. Also, the descriptions of the phases are not all inclusive of
what will be required, and are focused on what is changing between the Kansas River levees.
The “phases” referenced are illustrated on Exhibit 25:
•
•
•

Model I includes Phase 1 – Replacement of the westbound I-70 bridge (Bridge 030)
Model II includes Phases 2 and 3 – Construction of new eastbound and westbound I-70
bridges
Model III includes Phases 1, 2, 3, and Additional Phases – this is the ultimate build-out
scenario previously addressed in Section 5
Table 9
Hydraulic Model Results

•

•
•

For Model I, the result is a net decrease in both the 100-year and 500-year design
events. The new bridge will have fewer and narrower piers encroaching on the
waterway between the levees than the existing bridge. The design team did recognize
that the piers of this new bridge will not align with the existing eastbound I-70 bridge and
took that into account in the proposed model. More information about this model is
available in Appendix E.
For Model II, the result of an increase over the existing conditions is expected because
two new bridges are being constructed and no existing conditions are changing.
For Model III, the net change in water surface elevations versus the 2012 pre-project
conditions is a slight decrease because the new bridge will have fewer and narrower

58 | P a g e

KDOT Project Number: 70-105 KA-2130-01

Lewis & Clark Viaduct
Concept Study
piers encroaching on the waterway between the levees than the existing bridge being
replaced.
The results of this phased hydraulic study are all reported relative to the 2012 pre-project
conditions to illustrate the impacts of the project measured against one consistent starting point.
Measuring the results from phase to phase does not accurately portray the impacts of the
project on the existing function of the levee systems. This concept was communicated to the
Corps of Engineers and the Kaw Valley Drainage District, and they agreed with this approach.
During coordination meetings with the Corps and Drainage District, potential rise mitigation
alternatives were discussed. Evaluating “temporary” increases through risk methodology was
suggested by the Corps to help indicate whether or not mitigation of the interim rise is
necessary. If required, mitigation could include one or more of the following:
•
•
•

Removal of the abandoned RR Bridge upstream of James Street. This structure is
otherwise unaffected by the viaduct study.
Clearing of trees in the vicinity of the project for hydraulic benefits
Overbank excavation in the vicinity of the project

COE and Drainage District Coordination
Two coordination meetings were held with the Corps of Engineers and the Kaw Valley Drainage
District. More information about these meetings as well as meeting minutes is provided in
Appendix E. In general, the key discussion points included:
•
•
•
•

General overview of the Preferred Concept and potential phasing of projects
Technical approach to modeling
Current Corps and Drainage District studies underway to evaluate the adequacy of the
existing levees
Potential mitigation alternatives to offset design water surface impacts associated with
the project phases

FEMA Coordination
On September 14, 2012, a phone call with FEMA Region VII was held to discuss FEMA
requirements on the project. A detailed record of this call is provided in Appendix E, including
relevant FEMA requirements to consider as design of the Lewis and Clark Viaduct projects
continues.
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Appendix A
Lewis & Clark Viaduct
Bridge Condition Evaluations, Recommended Maintenance, and
Preferred Concept
1.0

Introduction

This appendix to the Lewis and Clark Viaduct Concept Study Report summarizes the condition
evaluations and recommended maintenance actions for each of the existing nine bridges that
make up the Lewis and Clark Viaduct, as well as the proposed bridges that make up the
Preferred Concept 1-B. For the Existing Bridge Layout see page A-17. For the Preliminary
Bridge Pier Layout for Proposed Concept 1-B, see page A-18.
The condition evaluations and recommended maintenance actions are based on the 2011
inspection reports which document the spring 2011 biennial bridge inspection findings. These
in-depth inspections revealed no flaws warranting immediate corrective action, but deficiencies
exist that should be addressed. Bridge components should be properly and regularly maintained
to delay deterioration and minimize the development of serious defects.

2.0

Bridge Condition Evaluations

FHWA general condition rating guidelines were used to characterize the condition of the bridge
elements. Good condition indicates some minor problems. Satisfactory condition indicates that
structural elements show some minor deterioration. Fair condition indicates that all primary
structural elements are sound but may have minor section loss, cracking, spalling, or scour.
Poor condition indicates advanced section loss, deterioration, spalling, or scour. Although some
Lewis and Clark bridge components were noted to be in poor condition, this does not imply that
immediate action is required or that the load carrying capacity of the structure is in immediate
danger of diminishing to less than safe levels.
Bridge 029 – EB Ramp to I-70
This bridge connects EB I-70 traffic from the west side of the Kansas River to the EB Mainline
Bridge (031). It consists of 7 welded plate girder spans with an overall bridge length of 445 feet.
The horizontal alignment of the bridge has a radius of 390 feet. The roadway is 30 feet wide
and is striped for one lane of traffic. The minimum vertical clearance to the local streets is 16’-
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4”. The original bridge was built in 1962 and was reconstructed with a 3rd girder in 1986, making
it a redundant structure.
The continuous welded plate girders, deck slab, bearings, expansion joints, and barrier rails are
in good condition. The paint system on the steel girders is in satisfactory condition and contains
lead. The reinforced concrete substructure elements are in good condition.
Bridge 030 – WB Viaduct (I-70)
This bridge carries WB I-70 traffic from the State Line over the Union Pacific Railroad (UPRR)
and across the Kansas River. It consists of 7 units and a portion of an 8th unit (at the State
Line) with an overall bridge length of 3,047 feet.
Unit 1: Two steel deck truss spans with total length of 608 feet.
Unit 2: Nine steel welded plate girder spans with total length of 1,082 feet.
Units 3 thru 7: Twenty four reinforced concrete deck girder spans with total length of
1,295 feet.
Unit 8: One prestressed concrete beam span of length 62 feet.
The roadway is a minimum of 42 feet wide and carries three lanes of traffic. Existing shoulder
widths are less than those of modern design standards. The horizontal clearances from edge of
pier column to centerline of UPRR track are a minimum of 10’-2”. The minimum vertical
clearance to the UPRR track is 25’-1”. The original bridge was constructed in 1962, with Unit 2
reconstructed in 1984 and Unit 8 replaced in 1994.
Superstructure Condition:
The bearings for all units are in good condition, with the exception of the over-rotated
bearings at the truss spans. The expansion joints are in good condition.
Unit 1: The steel truss members are in fair to poor condition with several areas of rust
and section loss, especially in locations below deck inlets. Deck downspouts were extended
below the lower chord in 2003 to reduce further deterioration due to deck drainage. The deck
slab was in good condition and barrier rails are in satisfactory condition with numerous cracks,
spalls, and scrapes. The paint system is in good condition and contains lead.
Unit 2: The steel welded plate girders and deck slab are in good condition. The barrier
rails are in satisfactory condition with numerous cracks, spalls, and scrapes. The paint system
is in satisfactory condition and contains lead.
Units 3 thru 7: The concrete deck girders are in fair to poor condition. There are several
locations of spalling, efflorescence, leaching, delaminations, map cracking, exposed
reinforcement, and vertical cracks in the webs at midspan. The barrier rails are in satisfactory
condition with numerous cracks and spalls.
Unit 8: The prestressed concrete beams, deck slab, and barrier rails are in good
condition.
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Substructure Condition:
Unit 1: The reinforced concrete tee-piers are in satisfactory condition. They exhibit
numerous areas of cracks and spalls and were repaired in 2004.
Unit 2: The reinforced concrete multi-column bents are generally in satisfactory to good
condition with minor spalls, cracks, and scrapes. The steel straddle bent is in good condition
with minor rusting.
Units 3 thru 7: The reinforced concrete two column bents with integral capbeams are in
good condition with minor spalls, cracks, and scrapes.
Unit 8: The reinforced concrete three column bent is in good condition with minor spalls,
cracks, and scrapes.
This bridge is considered redundant with the exception of the fracture critical deck truss in Unit 1
and the steel straddle bent pier (Unit 2).
Bridge 031 – EB Viaduct (I-70)
This bridge carries EB I-70 traffic from Minnesota Avenue and Bridge 029 over the UPRR and
across the Kansas River to the State Line. It consists of 13 units with an overall bridge length of
3,738 feet.
Units 1 thru 4: Fifteen steel girder/stringer spans with total length of 654 feet.
Unit 5: Two steel deck truss spans with total length of 600 feet
Units 6 thru 13: Fifty five steel girder/stringer spans with total length of 2,484 feet
The roadway for the majority of the bridge is 52’-0” wide to provide for four lanes of traffic.
Existing shoulder widths are less than those of modern design standards. The bridge provides
a minimum vertical clearance of 16’-3” to the lower streets. The bridge was constructed in 1907
for both vehicles and streetcars and in 1936 was modified to replace the streetcar tracks with
pavement. The bridge was modified in 1963 to meet interstate standards at that time.
Superstructure Condition:
The expansion joints are in good condition with the exception of modular joint glands
that are weathered and cracked.
Units 1 thru 4 and 6 thru 13: The steel girder/stringer spans are in poor condition with
several areas of rust and section loss. The deck slab is in good condition while the barrier rails
are in satisfactory condition with several spalls, cracks, and scrapes. The bearings are in good
condition. The paint system for Units 1 thru 4 is in satisfactory condition and does not contain
lead paint. The paint system for Units 6 thru 13 is in poor condition and contains lead.
Unit 5: The steel deck truss is in fair to poor condition with several areas of rust and
section loss. The deck slab is in good condition while the barrier rails are in satisfactory
condition with several spalls, cracks, and scrapes. The bearings are in fair condition with pitting
and rust laminations. The paint system is in fair condition and does not contain lead.
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Substructure Condition:
Units 1 thru 4 and 6 thru 13: The steel two column bents are in fair condition with many
areas of rust and section loss. In 2004, at a number of piers, the base of the steel columns was
encased in concrete to prevent further section loss.
Unit 5: The reinforced concrete piers are in fair condition with several areas of spalls,
cracks, and leaching.
This bridge is considered a non-redundant structure because of the fracture critical steel girder
floorbeam spans, steel two column bents in Units 1-4 and 6-13, and the deck trusses.
Bridge 173 – WB Ramp to Fairfax Trafficway
This bridge carries one lane of WB traffic from I-70 to the Fairfax Industrial District across the
Kansas River and over the UPRR. It consists of 3 units with an overall bridge length of 1,670
feet. Units 1 and 2 consist of welded plate girders for a total of 16 spans. Unit 3 is a 304 feet
long deck truss span. The horizontal alignment of the bridge has curves of 300 feet and 600
feet left and 954 feet right. The roadway width varies from 20 to 22 feet. Existing shoulder
widths are less than those of modern design standards. The minimum vertical clearance to the
UPRR is 28’-10”.
The steel girders and floorbeams for Units 1 and 2 are in fair condition with several areas of
retrofitted fatigue cracks, rust, and section loss. The steel truss members for Unit 3 are in fair to
poor condition with several areas of rust and section loss, especially in locations below deck
inlets. Deck downspouts were extended below the lower chord in 2003 to reduce further
deterioration due to deck drainage. The deck slab, bearings, and expansion joints are in good
condition. The bridge rails are in fair condition with several spalls, cracks, and scrapes. The
substructure consists of steel tee-piers which are in good condition. The paint system for the
girders, floorbeams, and steel substructure is in fair condition with several locations exhibiting
rust. The paint system contains lead.
This bridge is considered a non-redundant structure because of the fracture critical steel girder
floorbeam spans, steel substructure, and steel deck truss.
Bridge 174 – EB Ramp from Fairfax Trafficway
This bridge carries one lane of EB traffic from the Fairfax Industrial District to EB I-70 over the
UPRR and local streets. It consists of 3 units of steel girder/floorbeam spans with an overall
bridge length of 1,443 feet. The horizontal alignment of the bridge has curves of 300 feet and
352 feet left and 730 feet right. The roadway width varies from 22 feet to 26 feet. Existing
shoulder widths are less than those of modern design standards. The minimum vertical
clearance to the local streets is 16’-1”.
The steel girders and floorbeams are in satisfactory condition with many areas of retrofitted
fatigue cracks. The deck slab, bearings, and expansion joints are in good condition. The bridge
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rails are in satisfactory condition with several spalls, cracks, and scrapes. The substructure
consists of steel tee-piers and one reinforced concrete tee-pier which are in good condition.
The paint system for the steel girders, floorbeams, and steel substructure is in satisfactory
condition with several locations with peeling paint and rust. The paint system contains lead.
This bridge is considered a non-redundant structure because of the fracture critical steel girder
floorbeam spans and steel substructure.
Bridge 175 – WB Ramp to Washington Boulevard
This bridge carries two lanes of WB traffic from I-70 into downtown Kansas City, KS via
Washington Boulevard. It consists of 8 steel girder/floorbeam spans with an overall bridge
length of 719 feet. The horizontal alignment of the bridge has a radius of 400 feet. The
roadway width is 30 feet for spans 1 thru 5 and tapers down for Spans 6 thru 8 where it
connects to Bridge 178. The minimum vertical clearance to the local streets is 25’-0”.
The steel girders, floorbeams, and bearings are in good condition. The deck slab is in
satisfactory condition with areas of delamination, efflorescence, and exposed reinforcing. The
expansion joints and bridge rails are in fair condition with damaged glands and rust in the joints
and spalls, cracks, and scrapes in the rails. The paint system is in satisfactory condition with
slight peeling and rust. The paint system contains lead. The reinforced concrete tee-piers are
in good condition.
The bridge superstructure is considered non-redundant because of the fracture critical steel
girder floorbeam spans.
Bridge 176 – EB Ramp from Washington Boulevard
This bridge carries two lanes of EB traffic from downtown Kansas City, KS via Washington
Boulevard to EB I-70. It consists of 8 steel girder/floorbeam spans with an overall bridge length
of 457 feet. The horizontal alignment of the bridge has a radius of 300 feet. The roadway width
is 30 feet. The minimum vertical clearance to the local streets is 15’-3”.
The steel girders and floorbeams are in fair condition with several areas of retrofitted fatigue
cracks. The deck slab is in satisfactory condition with delamination and minor cracking. The
expansion joints and bearings are in good condition. The bridge rails are in fair condition with
several spalls, cracks and scrapes. The paint system is in satisfactory condition with slight
peeling and rust. The paint system contains lead. The reinforced concrete tee-piers are in
good condition.
The bridge superstructure is considered non-redundant because of the fracture critical steel
girder floorbeam spans.
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Bridge 177 – WB I-70 Ramp
This bridge connects WB I-70 traffic from WB Mainline Bridge (030) to WB I-70 on the West side
of the Kansas River. It consists of 7 welded plate girder spans with an overall bridge length of
619 feet. The horizontal alignment of the bridge has a radius of 390 feet. The roadway is 30
feet wide and is striped for two lanes of traffic. The minimum vertical clearance to the local
streets is 16’-9”. The original bridge was built in 1962 and was reconstructed with a 3rd girder in
1982, making it a redundant structure.
The continuous welded plate girders, deck slab, bearings, expansion joints, and barrier rails are
in good condition. The paint system on the steel girders is in good condition and contains lead.
The reinforced concrete substructure elements are in good condition with the exception of the
abutment which is in fair condition with areas of leaching, flaking, delamination, and spalling.
Bridge 178 – WB Ramp to Minnesota Avenue
This bridge connects WB I-70 traffic from WB Mainline Bridge (030) to downtown Kansas City,
KS via Minnesota Avenue. It consists of 2 units with an overall bridge length of 725 feet. The
roadway is 30 feet wide for Unit 1 and tapers out for Unit 2 where it connects to Bridges 030 and
175. It is striped for 2 lanes of traffic. The minimum vertical clearance to the local streets is 16’5”.
The steel girder/floorbeam spans are in satisfactory condition with some fatigue cracking and
rust. The paint system is generally in fair condition and contains lead. The deck slab is in
satisfactory condition with several areas of spalls, cracks and delamination with efflorescence.
The expansion joints and bearings are in good condition. The bridge rails are in fair condition
with spalls and cracks. The reinforced concrete substructure elements are in good condition.
The bridge superstructure is considered non-redundant because of the fracture critical steel
girder floorbeam spans.
Cross-Over Structure – Between WB & EB I-70 near State Line
This structure has been used as a cross over for EB or WB traffic for previous I-70 closures due
to maintenance and rehabilitation on the Lewis and Clark Viaduct. This structure is mainly
comprised of steel H piles and is located in the median between the WB Viaduct (030) and EB
Viaduct (031) near the State Line. This structure is in poor condition.
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3.0 Recommended Bridge Maintenance
The condition of the nine bridges is such that adequate maintenance can continue to extend
their service life, but ultimately they need to be replaced. However, certain bridge units
currently require significant maintenance and should be considered for replacement in the near
future.
Maintenance recommendations and estimated repair costs, anticipated for the next 5 years of
service life, from the 2011 Bridge Inspection Report are summarized for each bridge. These
maintenance actions are intended to maintain the bridges in their current condition until their
decks reach the end of their service life. Most bridge decks are at least 30 years old and are
estimated to have at most 15 years of service life remaining. It is anticipated that repainting of
some structural steel bridge components will also be needed during this timeframe.
Minor Cost ≤ $100,000

$100,000 < Moderate Cost ≤ $1,000,000

Major Cost ≥ $1,000,000

Bridge 029 – EB I-70 Ramp
The bridge was constructed in 1962 and modified in 1986, 2002, and 2005. Future repair costs
are considered minor to keep the bridge in service. This bridge can continue to be maintained
as issues arise and is low in priority for replacement because it remains in good condition.
Estimated maintenance cost to address current deficiencies and extend the service life of the
bridge is $48,000.
Bridge 030 – WB Viaduct (I-70)
The bridge was constructed in 1962 and modified in 1984, 1994, 2003, and 2004. Future repair
costs are considered major to keep the bridge in service.
Unit 1 (steel truss spans) can continue to be maintained, but at a significant cost that might
better lend itself to full replacement of the unit. Long term repairs would include strengthening
of several of the truss members with significant section loss. Additional painting, deck work,
and barrier repair may also be needed. This unit is #3 in priority for replacement.
Units 3 thru 7 require replacement in the near future because previous beam repairs and the
wearing surface have begun to deteriorate. The structure type is not conducive to further
rehabilitation and it is anticipated that future repairs would slow down deterioration for a short
time only. Long term repairs would require a complete superstructure replacement that would be
almost as costly as a full bridge replacement. These units are #1 in priority for replacement.
Estimated maintenance cost to address current deficiencies and extend the service life of the
bridge is $405,000.

A-7 | P a g e

KDOT Project Number: 70-105 KA-2130-01

Lewis & Clark Viaduct
Concept Study
Bridge 031 – EB Viaduct (I-70)
The bridge was constructed in 1907 and was modified in 1930, 1936, 1963, 1987, 2002, 2003,
2004, and 2006. A deck patching and polymer overlay project (KA-2707-01) was let in April
2012 for this bridge, with work scheduled to be completed in the fall of 2012.
Future repair costs are considered major to keep the bridge in service. This bridge can continue
to be maintained but at a significant cost that might lend itself better to full replacement. Major
unanticipated repairs have occurred in recent years. This bridge is #2 in priority for
replacement, with emphasis on the units east of the river truss spans. Estimated maintenance
cost to address current deficiencies and extend the service life of the bridge is $129,000.
Bridge 173 – WB Ramp to Fairfax Trafficway
The bridge was constructed in 1962 and was modified in 1982, 2002, and 2007. Future repair
costs are considered moderate to keep the bridge in service. This bridge can continue to be
maintained as issues arise but due to the fracture critical elements, should be considered for
replacement. Unit 3 (truss span) can continue to be maintained but at a significant cost that
might lend itself better to full replacement of the unit. Long term repairs would include
strengthening of several of the truss members with significant section loss. This bridge is
moderate to high in priority for replacement. Estimated maintenance cost to address current
deficiencies and extend the service life of the bridge is $103,000.
Bridge 174 – EB Ramp from Fairfax Trafficway
The bridge was constructed in 1962 and was modified in 1982, 1987, 1989, 2002, and 2007.
Future repair costs are considered moderate to keep the bridge in service. This bridge can
continue to be maintained as issues arise, but due to the fracture critical elements should be
considered for future replacement. This bridge is moderate to high in priority for replacement.
Estimated maintenance cost to address current deficiencies and extend the service life of the
bridge is $73,000.
Bridge 175 – WB Ramp to Washington Boulevard
The bridge was constructed in 1962 and was modified in 1982, 1986, 1989, 2002, and 2004.
Future repair costs are considered minor to keep the bridge in service. This bridge can continue
to be maintained as issues arise, but due to the fracture critical elements, should be considered
for future replacement. This bridge is low in priority for replacement because it is in good
condition. Estimated maintenance cost to address current deficiencies and extend the service
life of the bridge is $13,000.
Bridge 176 – EB Ramp from Washington Boulevard
The bridge was constructed in 1962 and was modified in 1986, 1987, and 2002. Future repair
costs are considered minor to keep the bridge in service. This bridge can continue to be
maintained as issues arise, but due to the fracture critical elements should be considered for
future replacement. This bridge is low in priority for replacement because it remains in good
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condition. Estimated maintenance cost to address current deficiencies and extend the service
life of the bridge is $14,000.
Bridge 177 – WB I-70 Ramp
The bridge was constructed in 1962 and was modified in 1984 and 2002. Future repair costs
are considered minor to keep the bridge in service. This bridge can continue to be maintained
as issues arise. It is low in priority for replacement because it remains in good condition.
Estimated maintenance cost to address current deficiencies and extend the service life of the
bridge is $20,000.
Bridge 178 – WB Ramp to Minnesota Avenue
The bridge was constructed in 1962 and was modified in 1982, 1987, and 2002. Future repair
costs are considered minor to keep the bridge in service. This bridge can continue to be
maintained as issues arise, but due to the fracture critical elements should be considered for
future replacement. This bridge is low in priority for replacement because it remains in good
condition. Estimated maintenance cost to address current deficiencies and extend the service
life of the bridge is $20,000.
Cross-Over Structure – Between WB & EB I-70 near State Line
This structure may need to be removed for construction of the WB Bridge (030). If a traffic shift
for WB or EB I-70 is required during future rehabilitation and/or replacement of Lewis and Clark
Viaduct bridges, the existing structure shall be removed and a cross-over structure shall be
constructed on the Missouri side of the State Line.
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4.0 Preferred Concept
Bridge 029 – EB I-70 Ramp
This bridge will be removed after the future EB I-70 ramp is constructed. Although the existing
bridge is currently in good structural condition, its horizontal curve is sharper than those of
modern design standards, resulting in a low design speed and a higher number of crashes than
the statewide average for similar facilities. The bridge’s sharp horizontal curve is a main factor
in selecting Concept 1-B as the Preferred Concept.
Bridge 030 – WB Viaduct (I-70)
Portions of this bridge are #1 (concrete deck girder spans) and #3 (truss spans) in priority for
replacement based on their current condition. KDOT has programmed the replacement of this
entire bridge for an August 2016 bid letting.
The horizontal geometry of the new bridge roadway will match that of the existing. It will tie into
the existing Missouri bridge at the state line and Bridges 173, 177, and 178 at the west end.
The roadway width will accommodate a minimum of 3 lanes of traffic with shoulder widths that
meet current design code requirements. The ultimate condition requires 2 lanes of traffic, but 3
lanes are necessary for the interim condition. The geometry of the future WB I-70 ramp must
be considered when determining the framing plan for this bridge.
The vertical profile of the bridge will match existing at the tie-ins at state line and at Bridges 173,
177, and 178. However, the profile will be raised elsewhere to accommodate the future WB I-70
ramp. This will also provide adequate vertical clearances to the local streets and the UPRR
tracks below.
Substructure location will be a key factor in selecting the superstructure type. Constraints
include the UPRR tracks (future and existing), the UPRR truss bridge, existing viaduct
substructure, and the future WB I-70 ramp tie-in. A concept level economic span study was
performed for the bridge spans east of the Kansas River. K4 and K6 beams, with a maximum
span of 120 feet, were determined to be the most economical. However, steel girders may
better accommodate the constraints listed above and should also be considered during final
design.
Development of a “signature” bridge structure over the Kansas River was neither the intent nor
a goal of this study, and therefore was not considered. Concept studies assumed that river
spans will consist of welded steel plate girders. Constant depth and parabolic webs were
considered. The difference in the amount of structural steel required for the two web options
was determined to be negligible; however the constant web depth option better accommodates
the complex framing required for the flared roadway over the Kansas River.
Preliminary substructure types identified for the spans east of the Kansas River are reinforced
concrete tee or multi-column piers. Adequate horizontal clearances will need to be maintained
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and pier protection provided where required. At the Falls City railroad line (east of the Kansas
River), the UPRR has requested that future substructure be located to provide adequate
horizontal clearance to 2 tracks at 20 foot centers with a minimum 18 feet side clearance. The
UPRR also requested that the designer consider placing piers parallel to the railroad tracks.
Since bedrock is approximately 100 feet deep, utilizing existing pier pile foundations should be
considered. The re-use of the existing pier at the state line should also be investigated. The
spans over the Kansas River were assumed to be supported by reinforced concrete tee-piers.
In the interim condition, after Bridge 030 is replaced and existing Bridges 177 and 178 remain,
the proposed westernmost river span pier was assumed to be offset (towards the river) from the
existing truss pier. A temporary structure would span approximately 30 feet from the existing
pier supporting the east end span of Bridges 177 and 178 to the proposed pier.
Further investigation by the final designer will be needed to determine if the existing truss pier is
structurally and hydraulically feasible to support the proposed river span, or if the temporary
span is necessary. If the existing truss pier is re-used, temporary falsework bents adjacent to
the UPRR Kansas City Terminal line will likely be needed. In addition to the ultimate
configuration, the hydraulics of all interim configurations must be considered, including effects of
existing and proposed EB Viaduct (031) bridge piers.
Bridge 031 – EB Viaduct (I-70)
This bridge will be replaced. The existing bridge is #2 in priority for replacement based on the
condition of the truss spans, steel girder floorbeams, and steel column bent spans.
The horizontal alignment of the new bridge will be shifted to the south for the spans east of the
river, but will tie into the existing bridge at the state line and at approximately the same location
as the existing bridge at Minnesota Avenue. The roadway width will accommodate 1 traffic lane
at the west end and 4 traffic lanes east of the river, with shoulder widths that meet current
design code requirements.
The vertical profile of the bridge will match existing at tie-ins at the state line and Minnesota
Avenue. The location of the remaining profile will be dependent on project phasing, which will
be dictated by the amount and timing of available funding. If the truss spans can be replaced at
the same time as the remainder of the bridge, then the profile could potentially be lowered while
maintaining vertical clearances to local streets and the UPRR.
Substructure location will be a key factor in selecting the superstructure type. Constraints
include the UPRR tracks, local streets, and existing substructure. A concept level economic
span study was performed for the bridge spans east of the Kansas River. K4 and K6
prestressed beams, with a maximum span of 120 feet, were determined to be the most
economical. However, during final design steel girder options should also be considered.
Development of a “signature” bridge structure over the Kansas River was neither the intent nor
a goal of this study, and therefore was not considered. Concept studies assumed that river
spans will consist of welded steel plate girders. Constant depth and parabolic webs were
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considered. The difference in the amount of structural steel required for the two web options
was determined to be negligible.
Preliminary substructure types identified for the spans east and west of the Kansas River are
reinforced concrete tee or multi-column piers. Adequate horizontal clearances will need to be
maintained and pier protection provided where required. At the Falls City line (east of the river),
the UPRR has requested that substructure be located to provide adequate horizontal clearance
to 2 tracks spaced at 20 foot centers with a minimum 18 feet side clearance. The spans over
the Kansas River were assumed to consist of reinforced concrete tee-piers. At the Kansas City
Terminal line (west of the Kansas River), the UPRR has requested that substructure be located
to provide adequate horizontal clearance to 2 tracks spaced at 20 foot centers with a minimum
18 feet side clearance, and to consider placing piers parallel to the tracks.
If the entire EB bridge is replaced at the same time, no temporary structures are necessary.
However, if the existing truss spans remain for an interim condition, Concept 1-B proposes to
utilize a temporary structure to span from the eastern existing truss pier to the adjacent
proposed pier which will eventually support the future river span superstructure.
Bridge 173 – WB Ramp to Fairfax Trafficway
This bridge will be replaced. The existing bridge is moderate to high in priority for replacement
based on the condition of the truss spans, the steel girder floorbeam spans, and the steel
substructure.
The horizontal alignment of the bridge will match that of the existing. It will tie into the river span
at the south and Fairfax Trafficway at the north. The roadway will consist of 1 traffic lane with
shoulder widths that meet current design code requirements.
The vertical profile of the bridge will match the existing elevations at the tie-in locations at the
river span and at Fairfax Trafficway. The profile grade will need to be set to provide adequate
vertical clearances to the UPRR tracks below.
Welded structural steel plate girders are most suited to the horizontal alignment of the bridge.
Substructure (reinforced concrete tee piers) shall be positioned to provide adequate horizontal
clearances to the UPRR tracks and maintain efficient span configuration, as well as avoid
conflicts with existing substructure. Maximum spans of 140 feet are recommended. It may be
beneficial to utilize existing substructure foundations where feasible.
Existing Unit 3 of Bridge 173 is the river truss span, and will be replaced with the Bridge 030
replacement project programmed for an August 2016 bid letting. In the interim condition, after
Bridge 030 and Bridge 173 Unit 3 are replaced and Bridge 173 Units 1 and 2 remain, it was
assumed that the proposed westernmost river span pier will be offset (towards the river) from
the existing truss pier. A temporary structure would span approximately 30 feet from the
existing pier supporting the east end span of Bridge 173 to the proposed pier.

A-12 | P a g e

KDOT Project Number: 70-105 KA-2130-01

Lewis & Clark Viaduct
Concept Study
Further investigation by the final designer will be needed to determine if the existing truss pier is
structurally and hydraulically feasible to support the proposed river span, or if the temporary
span is necessary. If the existing truss pier is re-used, the use of temporary falsework bents
adjacent to the UPRR track will likely be needed. In addition to the ultimate configuration, the
hydraulics of all interim configurations must be considered, including effects of existing and
proposed EB Viaduct (031) bridge piers.
Bridge 174 – EB Ramp from Fairfax Trafficway
This bridge will be replaced. The existing bridge is moderate to high in priority for replacement
based on the condition of the steel girder/floorbeam spans and the steel substructure.
The horizontal alignment of the bridge will match that of the existing. It will tie into Bridge 031 at
the south and Fairfax Trafficway at the north. The roadway will consist of 1 traffic lane with
shoulder widths that meet current design code requirements.
The vertical profile of the bridge will match the elevations at the tie-in locations at Bridge 031
and at Fairfax Trafficway. The profile will need to be set to provide adequate vertical clearances
to the UPRR tracks and local streets below.
Welded structural steel plate girders are most suited to the horizontal alignment of the bridge.
Substructure (reinforced concrete tee piers) shall be positioned to provide adequate horizontal
clearances to the UPRR tracks and maintain efficient span configuration, as well as avoid
conflicts with existing substructure and the local street network. Maximum spans of 140 feet are
recommended. It may be beneficial to reuse existing foundations where feasible.

Bridge 175 – WB Ramp to Washington Boulevard
This bridge will be replaced. The existing bridge is low in priority for replacement based on the
overall good condition of the bridge.
The horizontal alignment of the bridge will match that of the existing. It will tie into Bridge 178 at
the south and Washington Boulevard at the north. The roadway will consist of 1 traffic lane with
shoulder widths that meet current design code requirements.
The vertical profile of the bridge will match the elevations at the tie-in locations at Bridge 178
and at Washington Boulevard. The profile will need to be set to provide adequate vertical
clearances to the local streets below.
Welded steel plate girders are most suited to the horizontal alignment of the bridge,
Substructure (reinforced concrete tee piers or multi-column bents) shall be positioned to provide
adequate horizontal clearances to the local streets and maintain efficient span configuration, as
well as avoid conflicts with existing substructure. Maximum spans of 140 feet are
recommended. It may be beneficial to reuse existing foundations where feasible.
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Bridge 176 – EB Ramp from Washington Boulevard
This bridge will be replaced. The existing bridge is low in priority for replacement based on the
overall good condition of the bridge.
The horizontal alignment of the bridge will match that of the existing. It will tie into Bridge 031 at
the south and Washington Boulevard at the north. The roadway will consist of 1 traffic lane with
shoulder widths that meet current design code requirements.
The vertical profile of the bridge will match the elevations at the tie in locations at Bridge 031
and at Washington Boulevard. The profile will need to be set to provide adequate vertical
clearances to the local streets below.
Welded steel plate girders are most suited to the horizontal alignment of the bridge,
Substructure (reinforced concrete tee piers or multi-column bents) shall be positioned to provide
adequate horizontal clearances to the local streets and maintain efficient span configuration, as
well as avoid conflicts with existing substructure.
Maximum spans of 140 feet are
recommended. It may be beneficial to reuse existing foundations where feasible.
Bridge 177 – WB I-70 Ramp
This bridge will be removed after the future WB I-70 ramp is constructed. Although the existing
bridge is currently in good structural condition, its horizontal curve is sharper than those of
modern design standards, resulting in a low design speed and a higher number of crashes than
the statewide average for similar facilities. The bridge’s sharp horizontal curve is a main factor
in selecting Concept 1-B as the Preferred Concept.
Bridge 178 – WB Ramp to Minnesota Avenue
This bridge will be replaced. The existing bridge is low in priority for replacement based on the
overall good condition of the bridge.
The horizontal alignment of the bridge will match that of the existing. It will tie into Bridge 030 at
the east and Minnesota Avenue at the west. The roadway will consist of 2 traffic lanes with
increased shoulder widths that meet current design code requirements.
The vertical profile of the bridge will match the elevations at the tie in locations at Bridge 030
and at Minnesota Avenue. The profile will need to be set to provide adequate vertical
clearances to the local streets and the UPRR below.
The superstructure may consist of prestressed beam or welded plate girder spans.
Substructure (reinforced concrete tee piers or multi-column bents) shall be positioned to provide
adequate horizontal clearances to the local streets and the UPRR and maintain efficient span
configuration, as well as avoid conflicts with existing substructure. At the Kansas City Terminal
line (west of the river), the UPRR has requested that substructure be located to provide
adequate horizontal clearance to 2 tracks spaced at 20 foot centers with minimum 18 feet side
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clearances, and to consider placing piers parallel to the tracks. It may be beneficial to utilize
existing substructure where feasible.
Future WB I-70 Ramp
This bridge is the replacement for Bridge 177. It will carry WB I-70 over the following; the
Kansas River, the EB Minnesota to EB I-70 bridge, UPRR tracks, James Street bridge, and
local streets.
The horizontal alignment of the bridge will include a much larger radius than existing Bridge 177
to accommodate an increased design speed. It will tie into Bridge 030 at the east end and WB
I-70 at the west end. The roadway will consist of two 12 foot traffic lanes with a 12 foot and 4
foot shoulder.
The vertical profile of the bridge has been set to provide adequate vertical clearances to the EB
Minnesota to EB I-70 bridge, James Street bridge, and James Street / 3rd Street exit ramp. This
will also provide adequate clearances to the local streets, UPRR, and Kansas River. The
vertical geometry of this bridge dictates the profile of the Bridge 030 replacement bridge.
The superstructure may consist of prestressed beam or welded plate girder spans. Prestressed
beam spans may provide an economic benefit if utilized for the spans east of the river. The
span configuration is controlled by UPRR clearances, existing substructure locations, proposed
substructure locations for other bridges, local streets, levees, and pier placement within the
Kansas River flood plain. Pier locations will need to be coordinated with the Corps of Engineers
and the surrounding levee districts.
Conceptual span layouts have been made structurally efficient, but consideration must be given
to unique situations when determining substructure locations during final design. Structure
depths assumed for vertical clearances were as follows:
Crossing Location

Structure Depth

James Street / 3rd Street Ramp

7’-3”

UPRR & James Street Bridge

17’-6”

EB Minnesota to EB I-70 ramp

12’-0”

The substructure was assumed to consist of reinforced concrete tee-piers at most locations.
However, framed-in capbeam or straddle bent piers may be necessary where the future WB I70 bridge spans the James Street / 3rd Street exit ramp and spans the EB Minnesota to EB I-70
bridge.
Future EB I-70 Ramp
This bridge is the replacement for Bridge 029. It will carry EB I-70 over the following; the
Kansas River, the James Street bridge, UPRR tracks, and local streets.
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The horizontal alignment of the bridge will include a much larger radius than existing Bridge 029
to accommodate an increased design speed. It will tie into Bridge 031 at the east end and EB I70 at the west end. The roadway will consist of two 12 foot traffic lanes with a 12 foot and 4 foot
shoulder.
The vertical profile of the bridge will need to match the elevations at the tie in locations at Bridge
031 and at EB I-70. The profile has been set to provide adequate vertical clearance to the
James Street / 3rd Street exit ramp and James Street bridge. This will also provide adequate
clearances to the local streets, UPRR, and Kansas River.
The superstructure may consist of prestressed beam or welded plate girder spans. Prestressed
beam spans may provide an economic benefit if utilized for the spans east of the river. The
span configuration is controlled by UPRR horizontal clearances, existing substructure locations,
proposed substructure locations for other bridges, local streets, levees, and pier placement
within the Kansas River flood plain. Pier locations will need to be coordinated with the Corps of
Engineers and the surrounding levee districts.
Conceptual span layouts have been made structurally efficient, but consideration must be given
to unique situations when determining substructure locations during final design. Structure
depths assumed for vertical clearances were as follows:
Crossing Location

Structure Depth

James Street / 3rd Street Ramp

6’-0”

UPRR & James Street Bridge

17’-6

The substructure was assumed to consist of reinforced concrete tee-piers at most locations.
However, framed-in capbeam or straddle bent piers may be necessary where the future EB I-70
bridge spans the James Street / 3rd Street exit ramp.
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Preliminary Bridge Pier Layout
Preferred Concept
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Appendix B
Lewis & Clark Viaduct
Supplementary Roadway Information
1.0

Introduction

This appendix contains miscellaneous roadway information to supplement the Lewis & Clark
Viaduct Concept Study. This information includes:
• Eliminated Concepts (Pages B-1 to B-11)
• Design Criteria (Page B-12)
• Conceptual Cost Estimate (Page B-13)
• Preferred Concept Plates (Pages B-14 to B-17)
• Charles B. Wheeler Downtown Airport Part 77 Precision Approach Surface (Page B-18)
• Preliminary Signing Concept for Preferred Concept Westbound I-70 (Page B-19)

2.0

Eliminated Concepts

The following concepts were eliminated early in the study process and were presented as
eliminated concepts at Public Meeting #1 on November 9, 2011. The concepts are illustrated
on pages B-5 to B-11 and include highlighted problem areas.
Concept A – Box Style Interchange w/ State Avenue Connection; I-70 Not Improved
Eliminated Because:
•

•

State Avenue connection is impactful to existing established properties,
does not exist today and is contrary to the proposed East Bluff Place
development detailed in the Downtown KCK Master Plan.
A variation of this concept moved forward as Concept 2-A.

Concept B – Single Roundabout on Upper Tier w/ James Street Connector; I-70 Not Improved
Eliminated Because:
•
•
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Connection from roundabout to 3rd Street requires unacceptable grades.
Armstrong/4th Street connection to WB I-70 ramp is not geometrically
desirable.
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Concept C – Single Roundabout on Lower Tier; Maintain Fairfax Direct Ramps; I-70 Improved
Eliminated Because:
•
•

Connection from Armstrong/4th Street to roundabout requires unacceptable
grades.
Relocation of James Street provides little to no benefit relative to the cost of
a new bridge.

Concept D – Single Roundabout on Upper Tier; I-70 Improved
Eliminated Because:
•
•
•

Connection from roundabout to 3rd Street requires unacceptable grades.
Connection from James Street to WB I-70 requires unacceptable grades.
Forcing all traffic movements through a single roundabout is not desirable.

Concept E – Single Roundabout on Upper Tier w/ James Street Connector; I-70 Improved
Eliminated Because:
•
•
•

Connection from roundabout to 3rd Street requires unacceptable grades.
Armstrong/4th Street connection to WB I-70 ramp is not geometrically
desirable.
A variation of this concept moved forward as Concept 3-B.

Concept F – Dual Roundabouts on Upper and Lower Tiers; I-70 Improved
Eliminated Because:
•
•

Connection between roundabouts requires unacceptable grades.
Traffic to/from the Fairfax and Central Industrial Districts is unnecessarily
circuitous.

Concept G – Dual At-Grade Intersections; I-70 Improved
Eliminated Because:
•
•
•
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Connection from James Street to WB I-70 requires unacceptable grades.
Forcing multiple traffic movements through closely spaced intersections can
cause operational problems, especially with truck traffic.
The Fairfax/James Street intersection would result in an undesirable
Minnesota Avenue profile and approaches to the Washington Blvd./4th Street
intersection.
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Concept H – Dual Roundabouts on the Same Tier; I-70 Improved
Eliminated Because:
•
•
Concept I –

Connection between roundabouts requires unacceptable grades.
Connection from James Street to WB I-70 requires unacceptable grades.

Diamond Interchange (Traditional, Tight, Single-Point, etc.); I-70 Improved
Eliminated Because:
•
•
•

Ramps cause significant impact to adjacent properties, structures and
railroad.
Connection from James Street to WB I-70 requires unacceptable grades.
Requires numerous bridge piers in the river requiring additional hydraulic
mitigation.

Concept J – Single Roundabout on Upper Tier w/ James Street to WB I-70 Connection; I-70
Improved
Eliminated Because:
•
•
•

Connection from roundabout to 3rd Street requires unacceptable grades.
Connection from James Street Connector to WB I-70 ramp requires
unacceptable grades.
A variation of this concept moved forward as Concept 3-B.

Concept K – Signalized Intersection on Upper Tier w/ James Street to WB I-70 Connection; I70 Improved
Eliminated Because:
•
•
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Concept L – Modified Local Roads w/ I-70 Improved Using a Right-Hand Exit & Right-Hand
Entrance East of River
Eliminated Because:
•

Right-hand entrance requires the EB I-70 bridge to pass over EB traffic from
Minnesota. This provides no operational benefit, increases bridge cost and
limits phased construction potential.

Concept M – Modified Local Roads w/ I-70 Improved Using a Left-Hand Exit & Left-Hand
Entrance East of River
Eliminated Because:
•

Left-hand exit requires the WB I-70 bridge to pass over both EB and WB
traffic to/from Minnesota. This provides no operational benefit, is typically
avoided as it is contrary to driver expectation and could complicate
interaction with the railroad.

Concept N – KCK Downtown Master Plan Interstate Realignment Concept #2
Eliminated Because:
•

•
•

•
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WB I-70 would, at a minimum, need to pass over the local traffic movement
to EB I-70 east of the river. This would necessitate extensive viaduct
reconstruction in Missouri to accommodate the vertical requirements
associated with such a crossing.
Realignment of I-70 through the Central Industrial District would significantly
impact established businesses.
The interaction of relocated I-70 with the existing interchanges west of the
river would necessitate closure and/or extensive reconfiguration of each.
These interchanges include those with James Street, 5th Street, Central,
Pacific, and 7th Street. Reconfiguration of the interchanges would result in
development of a Collector-Distributor road system where possible and
would need to overcome significant horizontal and vertical challenges in
order to do so (i.e. railroad and available R/W constraints; braided ramp
vertical clearances; limited weave distances; etc.).
Realignment of I-70 to this extent would result in significant additional costs
due to R/W purchase and the still present need for extended ramps to/from
downtown KCK, Central Industrial District and Fairfax Industrial District.
These ramps would be needed both east and west of the river and would be
substantial infrastructure given the traffic volumes and heavy truck usage.
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3.0

Design Criteria
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4.0

Conceptual Cost Estimate – Preferred Concept (Concept 1-B)

The total estimated cost of the Preferred Concept, including nominal costs associated with separate construction phases, is as follows:
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5.0

Preferred Concept Plates
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Plate - 2
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Plate - 3
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Plate - 4

B-17 | P a g e

KDOT Project Number: 70-105 KA-2130-01

Lewis & Clark Viaduct
Concept Study

6.0

Charles B. Wheeler Downtown Airport – Part 77 Precision Approach Surface (Preliminary Information – Subject to Change)
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7.0

Preliminary Signing Concept for Preferred Concept Westbound I-70
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Appendix C
Lewis & Clark Viaduct
Traffic and Safety Analysis
Technical Report
1.0

Introduction

The Lewis & Clark Traffic and Safety Analysis Technical Report is an appendix to the Lewis and
Clark Viaduct Concept Study Report. A summary of this technical report is provided in the main
Concept Study Report body.
The traffic and safety study area is larger than the Lewis and Clark project limits defined in the
Concept Study Report. This was done to provide a comprehensive understanding of the traffic
and safety approaching the project limits. Figure C-1 shows the traffic and safety study area
limits.
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Figure C-1
Traffic and Safety Study Area

The technical report is developed in the following format. Each section is summarized in the
Concept Study Report.
Section 2.0 - Study Methodology
Section 3.0 - Existing and Future No-Build Conditions
Section 4.0 - Future Build Conditions
Section 5.0 - Conclusions and Recommendations

2.0

Study Methodology

Traffic and safety information was utilized to enhance the understanding of the study area and
how it functions today. In addition, the information was used to develop forecasts of future
traffic demand as well as traffic and safety conditions. The study methodology was reviewed
with Kansas Department of Transportation (KDOT) prior to starting.
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2.1

Data Collection

Study data was collected from KDOT and the UG. Table C-1 shows the data collected and its
intended use.
Table C-1
Data Collection

Source: KDOT, UG and KCATA

2.2

Traffic Forecast

Traffic in the study area is forecast to a 2040 design year. This study utilized the same forecast
methodology that was used for other recent KDOT projects such as the I-435 and US-69 and
the Johnson County Gateway projects. In addition, 2040 is the current planning year for the
Mid-America Regional Council (MARC) Long-Range Transportation Plan. The methodology for
developing the forecasted traffic is shown in Figure C-2. The MARC regional model was used
to develop the traffic forecast.
Figure C-2
Traffic Forecast Methodology
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In order to account for the drop in historical traffic demand, as a result of the 2008 economic
recession, MARC forecasted 2040 traffic was modified using a two-step process. First, the
2011 traffic volumes were inflated by 15% to return to near pre-recession 2007-2008 volumes,
based on historical traffic counts. Second, the volumes were grown 0.5% per year to the year
2040. This growth rate was determined based on data from the MARC model and resulted in
an overall growth factor of 1.33. This two-step process can be seen in Figure C-3 below.
Figure C-3
Modified Traffic Forecast
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70,000

0.2% / yr

Annual Average Daily Traffic

60,000
50,000

0.5% / yr

15%

40,000
30,000
20,000
10,000
2011

0
1995

2000

2005

2010

2015

2020

2025

2030

2035

2040

Year
Historical Data

MARC Model

No-Build Forecast

2.3 Traffic Analysis
A VISSIM (version 5.3) microscopic traffic simulation model was built to analyze the study area
transportation network. A screen shot of this traffic model can be seen in Figure C-4. Existing
and future traffic forecasts combined with field observations and travel time runs were the
primary inputs into the VISSIM model. Calibration of the model was performed utilizing travel
time runs in both the peak and off-peak direction during the AM and PM peak hours. Field
observations were used to better understand vehicle queues and congestion. The VISSIM
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model was used to extract Highway Capacity Manual (HCM) equivalent information related to
the freeway mainline, merge and diverge conditions and arterial street operations around the
interchanges.
Figure C-4
VISSIM Model Limits

Source: Lewis & Clark VISSIM Model (version 5.3)

Level of service (LOS) results were determined using the VISSIM model and Highway Capacity
Manual (HCM) 2010 methodology. LOS is a qualitative measure describing operational
conditions (how well a roadway operates) in terms of average delay per motorist with regard to
intersections and in terms of average passenger cars per mile per lane on the freeway. LOS is
described with letter designations A (best) through F (worst). The Highway Capacity Manual
provides a description of the qualitative and quantitative meaning of each letter. For this study,
LOS D was assumed to be the minimum desirable LOS for this area.
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2.4

Transportation Enhancements

Transportation enhancements include improvements that make the system more sustainable,
multimodal, and safe. These include bicycle & pedestrian facilities, transit and Intelligent
Transportation Systems (ITS).
Bicycle & Pedestrian
Bicycle & pedestrian counts were obtained at local study area intersections in order to better
understand demand and routes on the local streets.
Transit
To fully take into consideration transit in the system the KCATA’s 2008 Alternative Analysis and
Unified Government’s 2010 Comprehensive Service Analysis were used. The 2008 Alternative
Analysis investigated transit options in the State Avenue corridor from downtown Kansas City,
MO to the Legends development. In addition, the 2010 Comprehensive Service Analysis was
utilized to find areas within our study area which need to be improved for transit mobility.
Intelligent Transportation Systems
Existing planned ITS improvements were identified in the study area. Within the constraints of
the planned improvements, the ITS infrastructure was evaluated. The ITS infrastructure on I-70
and I-670 can be used to complement one another in the event of an incident or congestion.

3.0

Existing and Future No-Build Conditions

3.1

Existing Traffic

Existing highway mainline traffic volumes were collected from KDOT, while new traffic volumes
were collected in the field at the interchange ramp terminals and surface street intersections.
The counts were used to develop a baseline of existing traffic demand and evaluate existing
traffic operations. Existing traffic was also used as the starting point to develop the future 2040
forecasts.
Today, more than 42,000 drivers use this section of I-70 daily. Table C-2 shows the existing
average annual daily traffic (AADT) and the existing peak hour traffic at three key points along
the I-70 corridor within the study area. The percentage of trucks in the peak hour and
corresponding peak hour truck volumes are also given.
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KDOT collected data in April 2011 for a 24-hour period. The peak hour represents the four
highest consecutive 15-minute periods in the morning and in the afternoon. The existing
conditions operational analysis, as well as Future No-Build and Build conditions, were modeled
using these two peak hour periods. The data indicated that the peak hours are 7:30 – 8:30 AM
and 4:45 – 5:45 PM.
Table C-2
Existing Traffic along I-70 within the Study Area

Source: KDOT Traffic Counts 2011
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Table C-3 shows the existing peak hour traffic for each of the study interchanges.
Table C-3
Existing Interchange Peak Hour Traffic

Source: KDOT Traffic Counts 2011

Based on the existing data collected by KDOT, and the turning movement count data collected
at intersections in the study area, an existing AM and PM peak hour traffic volume map was
developed. Figure C-5 is a summary of the existing peak hour volumes, LOS and lane
geometrics.
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Figure C-5
Existing I-70 Traffic Demand, LOS and Lane Continuity

As shown in Figure C-5:
•

Corridor traffic demand averages approximately 2,000 vehicles in the peak hour in the
peak direction with a high of 2,800 vehicles at the west end and a low of 800 vehicles at
the I-70 eastbound single lane curve.

•

Level of service primarily ranges between A through B with a few isolated LOS C
sections, as shown in the colored bands outside of the volume bars. The poorest LOS
includes:
o LOS C at the west end near 7th Street for both directions during both peak hours
o LOS C westbound under Central Avenue during the PM peak hour

•

Each line at the top and bottom of the exhibit represents the lane geometry. Existing
lane geometric issues include:
o Eastbound 5th Street off-ramp left exit
o Eastbound I-70 single lane mainline
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Travel time runs were conducted for the study area. Information was collected for both
directions during AM and PM peak hour times. Figure C-1 shows a map of the study area and
lays out the points between which the travel time data was collected.
The travel time runs were performed between the lettered points in Figure C-1. The travel time
bar chart shows the free flow travel time and the additional travel time which should be added
due to traffic signals or congestion along the route. Delay in Figure C-6 is considered minimal
and primarily occurs at signalized intersections.
Figure C-6
Travel Time Bar Chart

In order to comprehensively analyze the traffic and predict the future traffic in the study area it
was important to understand how vehicles circulate on the freeways and local streets. For
example, the yellow line begins on James Street and heads into the interchange area. Figure
C-7 shows the complexity of the interchange and the circuitousness of some routes.
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Figure C-7
Downtown Kansas City, Kansas Circulation Map

3.2

Existing Safety

A safety analysis was performed on the existing roadway system to identify vehicle crash
patterns and high density crash locations. Other safety statistics, such as crash types and crash
severity were also studied. This information was used to assess safety in the study area and
help develop mitigation measures such as improved geometrics and access solutions in the
future build alternatives. Crash data for the five-year period of 2006 through 2010 was used.
The study area crash rates were compared to the statewide average highway crash rates. The
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total highway crashes and highway crash rates for each section of highway are summarized in
Table C-4. The sections of highway which are discussed in Table C-4 may be seen on the map
in Figure C-8.
Table C-4
I-70 Crash Rate Table (Five Years)

Source: KDOT

Figure C-8
Highway Sections in Table C-4
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Table C-4 shows that the highway crash rates on I-70 are higher than the statewide average
crash rates for similar facilities by an order-of-magnitude of 10% to 60%.
High Crash Locations
The location of crashes between 2006 and 2010 along the study highway sections are shown in
Figure C-9. There are high concentrations of crashes on I-70 near the downtown Kansas City,
Kansas 30-mph curve, and at the Central Avenue interchange.
These high crash
concentrations are consistent throughout the five-year period of analysis. Higher concentrations
of crashes are observed near ramp merge and diverge areas and tight mainline radii corners.
Figure C-9
Crash Location Map
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Type of Crashes
Table C-5 shows the percent of crashes by crash type for along I-70 in the study area. As
shown in Figure C-9 above and in Table C-5, fixed object crashes were the most frequently
occurring type for the corridor. This crash type represents 57 percent of the overall crashes for I70. The high number of fixed object crashes is attributed to the multiple merging and diverging
areas which are closely spaced in the study area with adjacent barriers and the tight geometrics
which require a slower speed than is expected for an interstate highway mainline. The crash
data shows that the areas with the highest concentrations of collisions on I-70 were near the
sharp corner and merge location of Washington/Minnesota in the eastbound direction. This is
the same area where the geometric configuration of the roadway was observed to be difficult to
navigate. The second and third most frequently occurring crash types for I-70 were sideswipes
and rear ends which are prevalent in the same location. Sideswipes may occur due to merging
vehicles entering from the Washington/Minnesota ramp.
Table C-5
Crash Type Table

Crash Severity
Figure C-10 shows the number of crashes by crash severity along I-70 in the study area. As
can be seen in the graph, the majority of the accidents in the study area are property damage
only crashes.
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Figure C-10
Crash Severity

Summary of Crash Analysis
In summary, the crash data indicates that the study area has a higher total crash rate in
comparison with statewide average crash rates for similar types of highways. High
concentrations of crashes can be observed within the merging and diverging areas, especially in
the downtown Kansas City, KS interchange core. Fixed object crashes are the highest
occurring crash type in the study area.
Potential mitigation measures for the types of crashes occurring in the study area would focus
on:
1. Adding shoulders to I-70;
2. Geometric changes to allow for consistent speeds;
3. Eliminating/minimizing conflict points with improved weaving, merging and diverge
locations; and
4. Relocating fixed objects from the traveled way.
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3.3

Existing Transportation Enhancements

Transit
Currently transit services are provided by the Unified Government Transit (UGT) and Kansas
City Area Transit Authority (KCATA). Current 2012 routing is shown in Figure C-11. In 2008 the
State Avenue Alternatives Analysis recommended an enhanced bus service and ultimately Bus
Rapid Transit. Today the UGT operates 5 peak vehicles on 5 fixed routes serving 650 riders
each weekday and the KCATA operates 9 peak vehicles on 5 fixed routes serving 4,420 riders
each weekday and 1,510 on weekends.
Figure C-11
Existing Transit Routing

Source: KCATA 2012

Intelligent Transportation Systems
Existing ITS devices are shown in Figure C-12. Existing conditions for ITS show that its uses
are currently limited as recurring congestion is not a problem and I-670 is a good parallel
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diversion route. The ITS on this section of I-70 will be improved soon as the U.S. DOT
mandates that all traffic flow information be available in real-time for all urban interstate sections
by November 8, 2014. Potential Improvements for the corridor include CCTV cameras, vehicle
detection and dynamic message boards. ITS can help mitigate traffic incidents that reduce
capacity on the freeway.
Figure C-12
Existing ITS

KDOT is planning in 2012 (Project No. 70-105 KA-1503-01) to install a CCTV pole, camera and
radar vehicle detection on a new pole to be located on the east side of eastbound I-70 right
before the I-70 curve onto the Lewis and Clark Viaduct. The pole is to be located 426’ east
(north) of RP 423.4. Fiber is supplied by a splice into the existing Century Link fiber splice vault
under the eastbound Washington Boulevard ramp to eastbound I-70. KDOT is also planning to
install a camera and a digital message sign on the new westbound bridge. This layout will be
included on the new westbound bridge plans for Concept 1-B.
Bicycle & Pedestrian
There are a number of bicycle & pedestrian trails, sidewalks and paths that cross through the
Lewis and Clark Viaduct project study area. The Riverfront Heritage Trail is a major generator
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for bicycle & pedestrians in the study area. When traffic volumes were collected during the
peak hours at the study intersections, bicycle & pedestrian demand was also collected. Figure
C-13 shows the existing bicycle & pedestrian demand at the study intersections. As shown, the
highest concentrations of bicycle & pedestrian demand are located along 5th Street and
Armstrong Avenue. These intersections carry bicycle & pedestrian traffic between the
Riverfront Heritage Trail, Strawberry Hill neighborhood and Downtown Kansas City, Kansas.
Figure C-13
Existing Peak Hour Bicycle & Pedestrians Demand

Field Observations
A field review of the study area was performed and several observations of the existing
conditions were made. First, there is sufficient roadway capacity in the area. In most locations
there is plenty of roadway capacity for vehicles and there were no backups or vehicle queues
observed. Second, throughout the study area there are numerous tight turns, curves and
weaves. The Washington/Minnesota merge to eastbound I-70 is of particular concern due to
the number of accidents in this location. Third, local connectivity is poor and unfamiliar drivers
have trouble accessing their destinations.
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3.4

Future No-Build

Future No-Build conditions assume leaving the area “as is” except for committed projects;
essentially answering the question, “How will this study area function in the future with no
changes to the existing roadway configuration?” The following section helps answer this
question by gaining an understanding of regional population and employment forecasts, future
traffic demand, level of service, future safety and planned or committed transportation
enhancements.
Regional influences are those factors which could change or modify the traffic demands in the
study area in the future. These regional influences can have a direct impact on future
population and economic forecast data.
•

MARC LRTP - In June 2010, the MARC Board of Directors adopted a new long-range
transportation plan — Transportation Outlook 2040 — which will guide $18 billion in
multimodal investments in the bi-state region over the next three decades. This
important plan outlines a new vision for how transportation investments will relate to land
use in the future. MARC established a broad set of policy goals for the plan — ranging
from transportation’s impacts on climate change and energy, to place making, to the
condition of existing transportation systems. Transportation Outlook 2040 reflects current
local government plans and describes a regional land-use strategy that supports activity
centers and connected transportation corridors. Transportation Outlook 2040 was
developed through an extensive public outreach process that spanned two years and
involved thousands of elected officials, planners, businesses, community organizations
and citizens across the region.

•

Downtown Master Plan – Approved in 2007, the Unified Government’s Downtown
Master Plan is the blueprint of how the Unified Government would like to see Downtown
prosper. The Plan’s Vision statement purposes to:
Create a vibrant downtown that is diverse – economically, physically and
culturally – in its function and unique in its context, seizing the opportunities
created by its location and people.

C-19 | P a g e

KDOT Project Number: 70-105 KA-2130-01

Lewis & Clark Viaduct
Concept Study
Figure C-14
Downtown Master Plan

The Downtown Master Plan (shown in
Figure C-14) was developed to address
land use and transportation issues.
Within the study area, the Mobility
Framework defines how people using
different modes of transportation will
access and move throughout Downtown.
The mobility framework has two primary
functions.
o

Create an integrated, multi-modal
mobility system that includes all
modes of transportation with
parking; and

o
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and connects it to other areas of the city, country and metropolitan area.

•

West Bottoms Plan - The KCDC Studio worked with stakeholders in the local
government and community to develop an urban vision for the West Bottoms. The plan
was built off the significance and potential of the area, recognizing that the West
Bottoms could play a key role in the development of wider Kansas City, but also seeking
to emphasize the character and identity that is specific to this place. The Plan seeks to
balance
scales of urban action through strategic interventions. The Plan’s intent is to establish
critical connections through surgical actions, while maintaining industry and allowing for
the
“organic
growth”
that
has
given
the
area
its
character.
(http://studio.kcdesigncenter.org/urbanvision/comprehensive-plan/)

The MARC LRTP developed a policy statement to provide guidance for the region's population
and growth forecast, and to set a policy agenda to support the region's land-use strategy. The
growth and land-use strategy was developed through extensive analysis of local plans, review
by local officials and public input. It presents a vision for the future that is rooted in the
objectives and strategies contained in local comprehensive plans, and it reflects the concerns
and aspirations of the region's citizens. The following policy statements are aimed at fostering
implementation of the growth and land-use strategy for a project like the Lewis and Clark
Viaduct.
•
•
•
•
•

Create local plans for new development and redevelopment that establish targets and
clearly define priority areas.
Give priority to funding transportation projects that serve activity centers along locally
identified corridors.
Use public policies and investments to focus development where it can be served most
efficiently and affordably.
Increase levels of transit service along priority corridors.
Develop new and innovative incentive packages to achieve redevelopment implemented
at the local level.

The population map below is from the MARC Travel Model and shows the way population is
expected to have grown and changed by the year 2040 based on MARC’s LRTP.
Figure C-15 uses colors to show the areas where the population in the region is expected to
change.
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Figure C-15
Future 2040 Population Change Map

Source: MARC LRTP 2040

As shown, redevelopment around the project area is expected to comprise much of the
redevelopment in the urban core. In the Unified Government, redevelopment along the State
Avenue corridor will play an important role in the County’s growth in population and
employment. In Kansas City, Missouri, redevelopment in downtown and the Crossroads to the
south will have an impact on study area traffic growth also.
Table C-6 below is the population and employment changes which are forecast to take place by
the year 2040 in Downtown Kansas City, Kansas.
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Table C-6
Population and Employment Forecast

Source: MARC LRTP 2040

Table C-6 shows minimal growth in population and employment in Downtown Kansas City,
Kansas. However, as shown above, redevelopment growth is expected to occur in the urban
areas surrounding downtown Kansas City, Kansas.
When analyzing future No-Build conditions, committed projects in the area were taken into
consideration. In the case of this study area, there are no committed improvements other than
normal maintenance. Consequently, the current roadway is assumed to be the same roadway
in the year 2040 for the No-Build condition.
3.5

Future No-Build Traffic

The forecasting methodology section of this report outlines the approach used to develop the
Future No-Build traffic forecast. Figure C-16 is a summary of the existing peak hour volumes,
LOS and lane geometrics.
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Figure C-16
Future 2040 No-Build Traffic and Level-of-Service

As shown in the figure:
•

Corridor traffic demand averages 2,800 vehicles in the peak hour in the peak direction
with a high of 3,800 vehicles at the west end and a low of 1,100 vehicles at the I-70
eastbound single lane curve. This represents an average increase of 33 percent from
existing conditions.

•

Level of service is primarily in the range of A through C with a few isolated LOS D/E
segments. The worst LOS areas include:
o LOS E at the west end near 7th Street in the westbound direction during the PM
peak hour
o LOS D at the west end near 7th Street in the eastbound direction during the AM
peak hour

•

Existing lane geometrics issues (same as existing conditions) include:
o Eastbound 5th Street off-ramp left exit
o Eastbound I-70 single lane mainline
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3.6

Future No-Build Safety

Table C-7 shows that the crashes per year that are estimated to occur in the future by using the
current crash rates with future 2040 No-Build volumes.
Table C-7
I-70 Future No-Build Crash Rates (Per Year)

Table C-7 shows that the crashes per year are expected to increase from roughly 69 crashes
per year over the entire I-70 corridor to 91 crashes per year over the entire corridor. This is due
to the increase in vehicle miles traveled (VMT) from 2011 to 2040.
3.7 Transportation Enhancements
Bicycle & Pedestrian
In an effort to respond to a variety of challenges, make the most of regional assets, and realize
the transportation vision, there were a number of major strategies that were developed to guide
regional transportation planning and investment activities over the next 30 years. One strategy
focused on bicycles and pedestrians as a way to promote non-motorized transportation options.
This strategy would:
•
•

Require transportation investments to consider and include accommodations for all
appropriate users, including bicycle, pedestrian and transit users.
Work with MARC transportation committees and local stakeholders to create a policy for
multimodal design considerations to support MARC's planning and programming
processes.
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Transit
There are planned changes to the current transit network.
KCATA returned 101
Minnesota/State to the Lewis and Clark Viaduct in 2012 and headways were standardized from
20-40 minute headways to consistent 30 minute headways throughout the day.
Intelligent Transportation Systems
The ITS on this section of I-70 will be improved to comply with the U.S. DOT mandate that all
traffic flow information be available in real-time for all urban interstate sections by November 8,
2014. Also there is the potential for the corridor to include CCTV cameras, vehicle detection
and dynamic message boards. ITS can help mitigate traffic incidents that reduce capacity on
the freeway.

4.0

Future Build Conditions

The Lewis and Clark Viaduct Concept Study recommended Concept 1-B as the Preferred
Concept as shown in Figure C-17. This section provides a summary of how the Preferred
Concept performs from a transportation planning perspective.
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Figure C-17
Build Concept 1-B

4.1

Future Build Concept 1-B

The Future Build Concept 1-B (shown in Figure C-17) has the same traffic characteristics as
the Future No-Build Concept including:
•
•
•
•

Traffic volumes;
Surface roadway network (not freeways);
Signal timings;
Bicycle & pedestrian volumes and pathways.

The primary difference in the two concepts is the configuration of the I-70 main lanes as they
cross the Kansas River between the Central Avenue Interchange and State Line. This section
of interstate is now two lanes in the eastbound as well as the westbound direction and the
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design speed is increased from 35 mph to 55 mph in the Preferred Build Concept 1-B. The
Build Concept 1-B configuration results in several ramp revisions which include:
•
•

4.2

Improved configuration for the Minnesota, Washington, and Fairfax on- and off-ramps by
increasing acceleration and deceleration lane lengths and improved signage;
Ramp lane continuity has changed to provide one lane instead of two for the Washington
Boulevard westbound off-ramp and two lanes instead of one for the Minnesota
westbound off-ramp.
Traffic and Safety

Since the Concept 1-B configuration changes only slightly from the No-Build Concept, level of
service between the Future Build and Future No-Build is almost the same. The reason for this
is that even under the Future No-Build Scenario the facility operates at a good level of service
due to low traffic volumes for the available capacity, which is a function of the additional
capacity of the parallel facility I-670. Some notable segments include:
•

•

•

•

Although the Highway Capacity Manual does not recognize a level of service associated
with a one-lane freeway, the No-Build I-70 eastbound curve operates at LOS C and the
Build operates at LOS A with two eastbound lanes.
The westbound I-70 mainline section west of 7th Street operates at LOS E in both the
No-Build and Build. This is outside of the study area and any improvement to this would
require reconstruction of the I-670 entrance gore to I-70 westbound.
The 6th Street & Central intersection is the only location with an unacceptable level of
service in the Build condition. This unsignalized intersection operates at a LOS E in both
the Build and No-Build with only the southbound left turn operating at LOS E.
The weave segment of freeway between the Central Ave and the James Street operates
at an acceptable LOS in both the eastbound and westbound directions in Concept 1-B,
as does the No-Build.

Travel Time
Concept 1-B decreases the travel time on I-70 mainline as well as decreasing the travel time
to/from Fairfax and downtown Kansas City, Kansas. Total system-wide travel time decreases
by roughly 5% in the VISSIM network as compared to the Future No-Build.
Bicycle & Pedestrian
Concept 1-B is anticipated to maintain the same bicycle & pedestrian accommodations that
currently exists. Concept 1-B does not preclude future improvements to bicycle and pedestrian
accommodations within the study area or along the levee.
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Safety
Concept 1-B addressed many of the safety problems identified during Phase 1 of the Concept
Study. Improvements to the curvature of the I-70 mainline and an additional eastbound
mainline lane will likely reduce the number of accidents at the high accident locations on both of
the current I-70 sharp mainline curves. Taking into account future 2040 Build Concept 1-B
volumes increasing from 2011 to 2040 and the geometric design standards being improved the
total number of crashes per years is expected to be 72 crashes per year. This is a reduction
compared to the 91 Future No-Build Concept and roughly the same as the 69 crashes per year
in existing conditions.
Lane Continuity
By improving the eastbound I-70 curve to two lanes, the total number of lanes on the I-70
mainline is the same in both directions. The westbound I-70 flyover mainline will curve to the
left (south) as it does today.
Circulation / Wayfinding
No improvements to the existing local surface streets are made with Concept 1-B. As a result,
the shortcomings related to circulation and wayfinding associated with the local street network in
the existing and Future No-Build conditions remain with Build Concept 1-B.
Transit
Concept 1-B does not directly include any transit improvements. However, the addition of the
two lane westbound off-ramp to Minnesota will decrease the travel time of the State Avenue
CONNEX buses that link downtown Kansas City, Missouri and Kansas City, Kansas.
ITS
Although no cameras or detectors are a part of Concept 1-B at this time, there are plans for
highway electronic guide signs at 18th Street Expressway to help drivers choose between I-70
and I-670. A more detailed ITS plan has been developed and is available separately.
Reserve Capacity
In 2040, the freeway operates with minimal congestion problems due to the parallel I-670 facility
that provides a relief valve. The scope of the project entailed determining how much additional
capacity the Preferred Concept could accommodate. The future volumes were determined using
the 2040 volumes and growing only the freeway mainline through traffic at a constant 0.5%
growth per year. Due to the minimal congestion that exists in 2040 and the low growth rate in
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the corridor, percentages are referenced for the reserve capacity instead of years. It was
determined that the freeway mainline through traffic could increase over 50% and continue to
operate at a good LOS through the improved area. However, a 100% increase in traffic volumes
result in the westbound mainline breaking down at 7th Street in the PM peak hour due to the
short merge lane for the on-ramp. This in turn resulted in the mainline queuing through the study
area to the north.
Sensitivity Analysis
The purpose of the sensitivity analysis was to determine how close the flyovers could be located
to Central Avenue on the west end and the downtown loop ramps on the east end. The furthest
west the flyovers were tested in VISSIM were adjacent to the 5th Street ramps. On the east end,
the flyovers were tested in VISSIM adjacent to state line. It was found that as long as the flyover
ramps remain in Kansas, the freeway operates acceptably.

5.0

Conclusions and Recommendations

The existing conditions traffic analysis shows that the interchange currently operates at an
acceptable level of service. Today there are no segments that operate worse than a LOS C.
This is in large part due to the parallel I-670 freeway corridor. Although the LOS is acceptable,
safety remains a concern throughout much of the corridor. Safety is a concern due to the short
weave distances, tight curves, and short merge/diverge lanes along I-70.
Traffic volumes are expected to increase 33% from 2011 to 2040 which amounts to roughly
0.5% per year. This growth rate includes expected residential and commercial redevelopment in
surrounding neighborhoods. Even with a 33% increase in traffic volumes by 2040, only one
freeway segment (WB I-70 at 7th Street) operates at a LOS E in the 2040 No-Build Concept.
The remainder of the corridor operates at LOS D or better.
Since the traffic volumes remain consistent between the 2040 No-Build Concept and 2040 Build
Concept 1-B and the network is very similar, the operation of the freeway and arterial streets
remains consistent with the No-Build Concept. However, safety will be improved due to the
improved design of the short weave segments and tight curves which will lower the current
crash rates. Concept 1-B is expected to have a significant amount of reserve capacity inherent
in the design, operating adequately with an additional 100% increase in traffic beyond the 2040
design volumes.
Other transportation enhancements that will occur are ITS improvements that are planned for
2012. Concept 1-B does not preclude improvements to the bicycle and pedestrian network or
circulation and way-finding improvements.
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Appendix D
Lewis & Clark Viaduct
Additional Environmental Evaluation
1.0

Introduction

This appendix to the Lewis and Clark Viaduct Concept Study report contains a breakdown, by
topic, of the environmental issues, constraints and conceptual impacts within the Lewis and
Clark Viaduct interchange study area. Also attached (on pages D-8 to D-22) is documentation
of the Preliminary Environmental Review performed by KDOT’s Environmental Services Section
during this study.

2.0

Existing and Known Environmental Issues/Constraints

Major environmental resources identified for the project area include:
•

Significant community resources – Strawberry Hill Museum and Cultural Center, St. John
the Baptist Catholic Church, Reardon Civic Center, Hilton Garden Inn, First Baptist Church.

•

Neighborhoods – Strawberry Hill, Gateway Plaza.

•

Major governmental facilities - Environmental Protection Agency (EPA) Lab and Region 7
Offices, Housing and Urban Development Offices, U.S. Social Security Administration, U.S.
District Court.

•

Listed and potentially eligible National Register of Historic Places –
o Historic: No NRHP listed sites within project area; eight (8) NRHP eligible as contributing
resources in a potential historic district within the Strawberry Hill Neighborhood,
including the Strawberry Hill Museum, the St. John the Baptist Catholic Church and
several residences. The St. John’s Orphanage/Scroggs House is also included and is
currently listed in the Register of Historic Kansas Places. One (1) abandoned Kansas
City Southern railroad bridge over the Kansas River is also potentially eligible for the
NRHP. The bridge is currently included on the “Historic and Notable Bridges of the U.S.”
list.
o Archaeology – Phase I investigation completed and project clearance granted by the
Kansas State Historical Society. However, if any buried resources are discovered during
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future construction phases, the remains should be left in place and the State
Archaeologist should be contacted immediately.
•

Streams – Kansas River (designated by the Kansas Department of Health & Environment as
a Special Aquatic Life Use Water (S); designated by the Corps of Engineers as a
jurisdictional stream; not designated by the U.S. Coast Guard as a navigable waterway).

•

Floodplains – Federal Emergency Management Agency (FEMA) flood insurance maps show
100-year Zone AE floodplain for the Kansas River.

•

Levees – The levee units at and immediately upstream of the project area are Central
Industrial District (CID) Kansas and Armourdale, both under the jurisdiction of the Kaw
Valley Levee District. In addition to the levee district, the Corps of Engineers provides
engineering oversight and review of anything related to the levees and their function.

•

Major wetland and/or habitat complexes associated with the Kansas River – National
Wetlands Inventory Mapped Wetlands and Waters of the U.S. map indicate two (2)
emergent wetlands. The emergent wetlands may have become forested wetlands. A
decision on whether the wetlands are Corps of Engineers’ jurisdictional wetlands will be
determined after wetland delineations are performed in future, more detailed design phases
of the project.

•

Public parks – Kaw Point Riverfront Park, St. John’s Park.

•

Threatened and endangered species –
o Federal (Wyandotte County): Pallid Sturgeon listed by U.S. Fish and Wildlife Service
(USFWS) as endangered species and is known to inhabit the Missouri River and may
inhabit the Kansas River during times of high flows. The USFWS has designated no
critical habitat for the Pallid Sturgeon in Kansas.
o State (Wyandotte County): Kansas Department of Wildlife and Parks lists the American
Burying Beetle, Chestnut Lamprey, Eastern Spotted Skunk, Eskimo Curlew, Flathead
Chub, Least Tern, Pallid Sturgeon, Piping Plover, Redbelly Snake, Sicklefin Chub, Silver
Chub, Silverband Shiner, Smooth Earth Snake, Snowy Plover, Sturgeon Chub, and
Western Silvery Minnow as threatened and endangered species in Wyandotte County.
Of these species, the Chestnut Lamprey, Flathead Chub, Least Tern, Pallid Sturgeon,
Piping Plover, Redbelly Snake, Sicklefin Chub, Silver Chub, Silverband Shiner, Smooth
Earth Snake, Sturgeon Chub, and Western Silvery Minnow have state designated critical
habitat in Wyandotte County. However, since suitable sand bars and woodland tracts
are not currently found to be present within the project area, the Least Tern, Piping
Plover, Smooth Earth Snake and Redbelly Snake are unlikely to be found within the
project area. These findings will be reassessed during future design and NEPA phases
of the project.
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•

Major trail systems – Riverfront Heritage Trail, MetroGreen Future Trails along Kansas River
levees.

•

Major hazardous material sites – An active BP gas station with three underground storage
tanks and two pump islands; a vacant commercial site, J&J Metals with potential soil
contamination; active and abandoned grain elevators with possible soil contamination;
active wastewater treatment plants.

•

Designated EPA Environmental Justice areas of concern - Section 8 Housing is located on
the north side of Washington Boulevard, between 4th and 5th Streets. Gateway Plaza
Townhomes is a family low income housing complex subsidized by the Housing and Urban
Development Division. This housing development also includes Gateway Park, which
contains a baseball field with bleachers and a playground area. The Environmental
Protection Agency lists the residential areas within the project area as 40%-100% minority
population; and 20%-30% below poverty level in Strawberry Hill neighborhood and 40%100% below poverty in the Gateway Plaza neighborhood (2010 U.S. Census demographics
information).

•

Railroads – Union Pacific Railroad.

•

Potential sensitive noise receptors – Strawberry Hill neighborhood, St. John the Baptist
Church, Gateway Plaza Neighborhood.

•

Permits –
o Corps of Engineers’ Section 404 permit if fill placed below the ordinary high water mark;
o Kansas Department of Agriculture, Division of Water Resources’ (DWR) Stream
Obstructions or Channel Changes permit if construction or modifications of culverts or
bridges, or changes made to the cross sections of a DWR jurisdictional stream channel.
o Kansas Department of Wildlife and Parks Action permit for any work conducted within
the Kansas River. The permit relates to designated critical habitat and spawning periods
for threatened and endangered species.
o Kansas Department of Agriculture, Division of Water Resources’ Floodplain Fills permit
for fills averaging over 1 foot in height placed within the 100-year floodplains of streams,
with drainage areas over 240 acres.
o Corps of Engineers’ Section 408 permit if flood control levees for the Kansas River are
impacted by the project. The Kansas City District Corps of Engineers has jurisdiction
within the project area.
o U.S. Coast Guard Section 9 Bridge permit is not currently anticipated to be required, but
the Coast Guard requests to review bridge plans during the design phases of the project.
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3.0

Preferred Concept Environmental Impacts

A summary of the potential environmental impacts identified for the Concept 1-B include the
following:
•

No direct impacts to significant community resources would be required, including the
Strawberry Hill Museum and Cultural Center, St. John the Baptist Catholic Church, Reardon
Civic Center, Hilton Garden Inn, and the First Baptist Church.

•

No direct impacts to the neighborhoods of Strawberry Hill or Gateway Plaza would be
required. Additional right-of-way could be required for the modified ramp from Armstrong
Avenue to I-70 eastbound. However, a retaining wall could be constructed to minimize or
eliminate right-of-way takings. No displacements to residences in the neighborhoods would
be required.

•

No direct impacts to the major governmental facilities within the project area would be
required, including the Environmental Protection Agency (EPA) Lab and Region 7 Offices,
Housing and Urban Development Offices, U.S. Social Security Administration, and U.S.
District Court.

•

Listed and potentially eligible National Register of Historic Places –
o Historic: No NRHP listed or eligible sites within project area would be acquired due to
the proposed project concept that would result in an adverse effect to an historic
resource. However, as the project moves forward into subsequent design and NEPA
phases, monitor for potential visual and noise impacts to eligible resources, including
those contributing resources in the potential historic district within the Strawberry Hill
Neighborhood, including the Strawberry Hill Museum, the St. John the Baptist Catholic
Church, the St. John’s Orphanage/Scroggs House, and several residences.
o Archaeology – Phase I investigation completed and project clearance is granted by the
Kansas State Historical Society. However, if any buried resources are discovered during
future construction phases, the remains should be left in place and the State
Archaeologist should be contacted immediately.

•

Kansas River and Floodplains - As the project moves forward, there will be several potential
impacts to the Kansas River and its 100-year floodplain that will need to be evaluated as a
result of the Preferred Concept. Near the eastern limits of the project area the Preferred
Concept will likely require additional right-of-way within the 100-year floodplain. If fills
averaging over 1 foot in height are placed within the 100-year floodplain of the Kansas
River, a Kansas Department of Agriculture, Division of Water Resources’ Floodplain Fills
permit will be required prior to construction.
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Several other permits will also be required since the project requires work within the Kansas
River to construct new bridge crossings. The following permits will likely be required as a
result of the Preferred Concept:
o Corps of Engineers Section 404 permit if fill placed below the ordinary high water mark;
o Kansas Department of Agriculture, Division of Water Resources (DWR) Stream
Obstructions or Channel Changes permit since construction and modifications of
bridges.
o Kansas Department of Wildlife and Parks Action permit for work conducted within the
Kansas River due to designated critical habitat and spawning periods for threatened and
endangered species.
o If the Corps of Engineers flood control levees for the Kansas River are impacted by the
project during construction, a Section 408 permit will be required. The Kansas City
District Corps of Engineers has jurisdiction within the project area and should be
coordinated with during subsequent design and NEPA phases of the project.
o U.S. Coast Guard Section 9 Bridge permit is not currently anticipated to be required, but
the Coast Guard requests to review bridge plans during the design phase of the project.
•

Wetlands and Wooded Areas - Due to the relocation of the I-70 eastbound and westbound
river bridges, the emergent wetlands and some wooded areas will likely be impacted by the
Preferred Concept and will require mitigation if determined to be jurisdictional by the Corps
of Engineers. A determination by the Corps of Engineers on whether the wetlands are
jurisdictional, and a more detailed wetland delineation and quantification of wetland impacts
will be conducted during subsequent design and NEPA phases of the project.

•

Threatened and endangered species – The replacement of the Lewis and Clark viaduct and
the relocation of the I-70 eastbound and westbound river bridges will affect wooded areas
on the east bank of the Kansas River and will require new bridge piers and work to be
performed during construction within the Kansas River. One federal listed endangered
species (Pallid Sturgeon) and several state listed threatened and endangered species could
be impacted and require mitigation or avoidance of spawning periods during construction of
the project. The state listed species include the American Burying Beetle, Chestnut
Lamprey, Eastern Spotted Skunk, Eskimo Curlew, Flathead Chub, Least Tern, Pallid
Sturgeon, Piping Plover, Redbelly Snake, Sicklefin Chub, Silver Chub, Silverband Shiner,
Smooth Earth Snake, Snowy Plover, Sturgeon Chub, and Western Silvery Minnow as
threatened and endangered species in Wyandotte County. Of these species, the Chestnut
Lamprey, Flathead Chub, Least Tern, Pallid Sturgeon, Piping Plover, Redbelly Snake,
Sicklefin Chub, Silver Chub, Silverband Shiner, Smooth Earth Snake, Sturgeon Chub, and
Western Silvery Minnow have state designated critical habitat in Wyandotte County. Further
investigations in these areas will be required in subsequent design and NEPA phases prior
to construction. Since suitable sand bars and woodland tracts are not currently found to be
present within the project area, the Least Tern, Piping Plover, Smooth Earth Snake and
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Redbelly Snake are unlikely to be found within the project area. These findings will be
reassessed during future design and NEPA phases of the project.
•

Major trail systems – The Riverfront Heritage Trail will be impacted by the project. The
Riverfront Heritage Trail is a recreational bike-pedestrian trail that is aligned through the I70/Fairfax/Minnesota Avenue interchange area. It is also suspended under the east bound I70 bridge over the Kansas River and continues under the east bound viaduct on-grade to
Ohio Avenue, where it is then aligned adjacent to the south side of the viaduct. There is also
a trailhead parking area at the interchange, under the bridge leading to Minnesota Avenue.
Impacts to the trail due to the proposed reconstruction and relocation of the current I-70
eastbound river crossing and modifications to the existing interchange ramps will need to be
evaluated during subsequent design and NEPA phases to determine the best options for
relocating the trail connection across the river. The future MetroGreen trails should not be
affected by the project since the floodplain levees will remain in-place.

•

Public parks – The Preferred Concept will not require right-of-way from the Kaw Point
Riverfront Park or the St. John’s Park. If during the design phases of the project it is
determined that right-of-way will be required from either park, a Section 4(f) Evaluation or de
minimis Section 4(f) will need to be completed to determine the best options to avoid,
minimize and mitigate park impacts.

•

Major hazardous material sites – The Preferred Concept will not impact any known
hazardous waste sites in the project area.

•

Designated EPA Environmental Justice areas of concern – The Preferred Concept will not
directly impact the Section 8 Housing located on the north side of Washington Boulevard,
between 4th and 5th Streets and all existing access to area neighborhoods is being
maintained within the Preferred Concept. In addition, there are no displacements of
residential properties within the Strawberry Hill neighborhood. Consideration will need to be
given to potential noise, air quality and visual impacts to these populations during future
design and NEPA phases of the project.

•

Railroads – Coordination with the Union Pacific Railroad will be required during design and
construction of the river crossings since the reconstructed and relocated I-70 river bridges
cross over existing Union Pacific trackage.

•

Potential sensitive noise receptors – For this concept study, only high level information on
potential sensitive noise receptors, such as residences and churches, was collected for the
study. The Strawberry Hill neighborhood, St. John the Baptist Church, and Gateway Plaza
Neighborhood are located in the project area for the Preferred Concept and considered
sensitive noise receptors. There is potential that realigning the existing I-70 river crossings
may reduce existing noise levels for residential properties near 4th Street in the Strawberry
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Hill neighborhood. However, there is the potential for noise level increases at the point
where the new I-70 river crossings tie in with the existing I-70 alignment west of the river,
depending on additional right-of-way needs in this area. KDOT will perform more detailed
noise analysis in subsequent design phases to determine noise impacts and noise
mitigation needs.
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Appendix E
Lewis & Clark Viaduct
Additional Hydrology & Hydraulics Information
Project Background
For the purpose of the study, the Lewis and Clark Viaduct is considered a series of nine bridges
making up an interchange with I-70, Minnesota Avenue, Washington Boulevard, and Fairfax
Trafficway in Kansas City, Kansas (KCK). The viaduct provides a vital link for I-70 across the
Kansas River and was the first roadway to connect the cities of Kansas City, Kansas and
Kansas City, Missouri. Exhibit 1 shows the bridge units making up the Lewis and Clark
Viaduct.
With portions of the viaduct dating to as early as 1907, annual maintenance and repair costs on
the nine aging bridge structures continues to increase. As a result, in the spring of 2011, the
Kansas Department of Transportation established a Study Team consisting of the Federal
Highway Administration, Unified Government of Wyandotte County & Kansas City, Kansas, MidAmerica Regional Council and Missouri Department of Transportation. The Team was to
evaluate the condition of each of the nine aging bridges that make up the viaduct and develop a
priority phasing plan for rehabilitation and/or replacement of the existing bridges. Additionally,
the Study Team used this opportunity to evaluate the feasibility of other roadway improvements
in conjunction with the bridge improvements.

Purpose of the Study
The purpose of the Lewis and Clark Viaduct Concept Study is to develop a preferred concept for
rehabilitation and/or replacement of the nine Lewis and Clark Viaduct bridges and associated
roadway improvements within the study area that facilitates safe and efficient traveler mobility
and can be implemented in phases. The study responds to these needs in a manner that:
•

Improve infrastructure condition by rehabilitating or replacing aging and deficient
bridge and roadway infrastructure, thereby decreasing maintenance costs.

•

Enhance traveler safety by improving geometric design conditions (including roadway
and bridge shoulder widths, horizontal and vertical curves and lane continuity issues) to
address high crash locations and pedestrian conflict points within the study area.

•

Improve traveler mobility and accessibility by incorporating improved study area
routing, signage and wayfinding while maintaining multimodal access for transit, bicycles
and pedestrians as a part of the roadway and bridge improvements.
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•

Support sustainable design by integrating environmental, multimodal and visual
design applications into the proposed roadway and bridge improvements, where
practical, to enhance the quality of life and aesthetics of the study area.

•

Support economic development and redevelopment initiatives within the Kansas
City, Kansas Downtown Master Plan to create a vibrant downtown that is
economically, physically and culturally diverse.
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Exhibit 1
Existing Conditions
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Study Methodology
The Lewis and Clark Viaduct crosses the Kansas River approximately 1,500 feet upstream of its
confluence with the Missouri River. Within the study area, the Kansas and Missouri Rivers are
bound by levees owned and maintained by drainage districts made up of stakeholders that
benefit from the levees. The levee units at and immediately upstream of the project area are
Central Industrial District (CID) Kansas and Armourdale, both under the jurisdiction of the Kaw
Valley Drainage District. The Fairfax levee unit is slightly downstream of the project area and
should not be impacted by this project. The U.S. Army Corps of Engineers provides
engineering oversight and review of anything related to the levees and their function. Any
impact to flood elevations on the Kansas River must be cleared by the affected drainage
districts and the Corps of Engineers.
The Kansas River is a FEMA regulatory waterway with a defined floodway. While the FEMA
100-year floodplain is contained within the levees, the existence of a floodway means that any
work within it must not cause a rise in the 100-year water surface elevation without submittal of
a Conditional Letter of Map Revision (CLOMR) and notifying all impacted property owners.
Minor increases can propagate significant distances on major rivers, which could potentially
lead to impacts within the Argentine levee unit reach, also under the jurisdiction of the Kaw
Valley Drainage District. While impacts to the 100-year water surface elevation should be
evaluated, the design event for these levee systems is the 500-year flood. The Kaw Valley
Drainage District’s concern will be the 500-year rather than the 100-year event.

Existing Conditions
In 1998 the Corps of Engineers began a process to evaluate the levee systems in the Kansas
City Metropolitan area. This process started with a Reconnaissance Study and proceeded into
the Feasibility Study phase. As part of the Corps’ process, updated hydraulic models were
created. HNTB obtained these models from the Corps of Engineers to use as the base model
from which this study would be conducted. A cursory review was performed on the geometry
and in general the model is representative of the existing conditions. The following updates
should be considered during future design phases but were not deemed necessary for the
concept study:
•

The piers for the existing I-70 bridges/ramps, and the existing Union Pacific Railroad
Bridge downstream of the I-70 bridges should be surveyed to confirm their impact on the
Kansas River. The skew of the UPRR Bridge with respect to flow should be considered
as well.

•

Between James Street and the I-70 bridges/ramps there is only one cross section
besides the face sections for the bridges. To accurately model the proposed conditions,
several additional cross sections are needed. Because the channel, overbanks, and
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levees through this area create a fairly uniform cross section, interpolated cross sections
were used for this Lewis and Clark Viaduct Concept Study. As design proceeds, actual
survey, LiDAR, or hydrographic data should be used to accurately establish the
geometry of these intermediate cross sections.
These noted future modifications to the existing conditions model would be consistent in both
the existing and proposed models; any change in design water surface elevations should be
consistent in both models and the net impact of the project should be the same.
Design Events: The 500-year flood discharge is the primary design event because of the
presence of the levee units. The Corps models account for tailwater from the Missouri River,
but not coincident 500-year peak discharges (which would result in greater than 500-year
discharges in the Missouri River downstream of the confluence). The Corps’ current design
standard for levees is risk based rather than freeboard based, and thereby deems the 500-year
design event (top of protection elevation) to be one that captures 90% of the 0.2% probability
floods (500-year events) that are statistically feasible. The levees were originally designed for
a 500-year design event that only captures 50% of the 0.2% probability storms that are
statistically feasible, plus 3 feet of freeboard. In addition to the 500-year, impacts to the 100year profile are also reported for FEMA purposes. However, the Corps 100-year discharges are
used instead of the FEMA regulatory discharges because they are more conservative and
because they are based upon more recent hydrology than FEMA’s discharges. The FEMA
regulatory discharges should be modeled during the preliminary design process to determine
the need for FEMA submittals. It is possible that FEMA may adopt the new Corps discharges in
the near future.
The Corps models also have 4 different combinations of Missouri River and Kansas River
discharges simulating the interaction between these rivers: (1) Kansas Control; (2) Lower
Missouri Controls Kansas; (3) Upper Missouri Controls; and (4) Lower Missouri Controls Upper
Missouri. For this study, the “Kansas Control” discharges were used because they produce the
highest possible discharge on the Kansas River with a statistically feasible tailwater on the
Missouri River. This event also produces the highest velocities on the Kansas River, and
therefore will show the highest increases in water surface elevation from adding new bridges or
encroachments within the levees.
The Corps is currently in the process of assessing the level of protection of the levees with
respect to the risk based approach discussed above, and therefore adequacy of the existing
levees is unknown at this time.
The existing I-70 Bridges span the Kansas River and the levees and do not have freeboard or
capacity issues. A scour analysis was not performed with this study to determine whether the
substructure of the existing bridges meet current scour standards.
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Proposed Conditions
The preferred concept includes new I-70 bridges with larger radii to facilitate higher speed on
the highway. At the location of the current I-70 river spans, new bridges will be constructed to
accommodate access into and out of downtown Kansas City, Kansas. The structures modeled
are illustrated in Exhibit 2. The following conceptual pier sizes and modeling approaches were
used to model the preferred concept:
•

For the two bridges replacing the existing I-70 bridges connecting directly to Minnesota
Avenue, 8 foot wide Tee-Piers aligned with the river flow and aligned with each other
were used. The widths of these bridges were assumed to be consistent with the existing
bridges. Consistent with the Corps existing conditions model, these bridges were
modeled as two separate bridge routines using standard step energy as the bridge
modeling approach.

•

For the two new I-70 bridges, the piers are radial to the curvature of the roadway, but are
aligned with the river flow from bridge to bridge. There are three separate sets of piers
falling between the levees between James Street and Minnesota Avenue. The piers are
assumed to be 10’ x 14’ in dimension. Because the piers fall far enough apart (upstream
to downstream), three bridge routines were used for each set of piers using standard
step energy as the bridge modeling approach. The skew of the piers to the flow was
taken into account with the width of the impact modeled. If all three piers were put into a
single bridge routine, all encroaching upon one cross section normal to the flow of water,
the flow area impacted would be overestimated. Another modeling approach considered
for these bridges was to model each pier as a localized blocked obstruction; this
approach slightly reduced backwater caused by the new bridges, but was deemed nonconservative for a planning phase analysis.

E-6 | P a g e

KDOT Project Number: 70-105 KA-2130-01

Lewis & Clark Viaduct
Concept Study

Exhibit 2
Preferred Concept

WB Ramp to
Minnesota Ave

EB Ramp from
Minnesota Ave

EB I-70

WB I-70
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Ultimately there will be two more bridges crossing the river than in the existing conditions.
However, the existing bridges have more and larger piers than the proposed structures, and all
encroach upon one cross section normal to the flow, therefore having a greater impact on the
design water surface elevation. As illustrated in Table 1, the selected preferred concept (in its
final configuration) results in a slight decrease in both 100-year and 500-year water surface
elevations.
Table 1: Backwater Elevations Taken at HEC-RAS River Station 0.504
(Immediately Upstream of the James Street Bridge)

Project Phasing
Due to the large cost of the overall viaduct and interchange reconstruction, the proposed
improvements will most likely be staged over many years. Therefore, a phased approach to the
hydraulic models was taken in addition to modeling the effects of the ultimate build-out scenario.
The phased hydraulic models described in this section are not to suggest the most appropriate
approach to phasing, but rather to determine what could ultimately be the most impacting to
design water surface elevations. Also, the descriptions of the phases are not all inclusive of
what will be required, and are focused on what is changing between the Kansas River levees.
The “phases” referenced are illustrated on Exhibit 3 and the hydraulic results summarized in
Table 2:
•

Model I includes Phase 1 – Replacement of the westbound I-70 bridge (Bridge 030)

•

Model II includes Phases 2 and 3 – Construction of new eastbound and westbound I-70
bridges

•

Model III includes Phases 1, 2, 3, and Additional Phases – this is the ultimate build-out
scenario previously addressed in the “Proposed Conditions” section of this memo.
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Table 2
Hydraulic Model Results

•

For Model I, the result is a net decrease in both the 100-year and 500-year design
events. The new bridge will have fewer and narrower piers encroaching on the
waterway between the levees than the existing bridge. The Study Team did recognize
that the piers of this new bridge will not align with the existing eastbound I-70 bridge and
took that into account using a single bridge routine with all piers from both bridges
included. However, the full length (parallel to flow) that the individual piers interact with
flowing water will not equal the total combined length along the river of the two bridges
(because the piers of the individual bridges will not align for this phase). Therefore, only
an average width of the two bridges was used for this bridge routine. Prior to setting up
the model this way, the new bridge was modeled as a separate bridge using the Corps
model approach with two bridge routines, which is the same as for the existing
conditions. The result for the dual bridge routine model was a greater decrease in the
design water surface elevations post-project and, therefore we believe our “shadow
modeling” approach does properly account for the non-aligned piers from the upstream
to the downstream bridge.

•

For Model II, the result of an increase over the existing conditions is expected because
two new bridges are being constructed and no existing conditions are changing.

•

For Model III, the net change in water surface elevations versus the 2012 pre-project
conditions is a slight decrease, again because the new bridge will have fewer and
narrower piers encroaching on the waterway between the levees than the existing bridge
being replaced.

The results of this phased hydraulic study are all reported relative to the 2012 pre-project
conditions to illustrate the impacts of the project measured against one consistent starting point.
Measuring the results from phase to phase does not accurately portray the impacts of the
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project on the existing function of the levee systems. This concept was communicated to the
Corps of Engineers and the Kaw Valley Drainage District, and they agreed with this approach.
During coordination meetings with the Corps and Drainage District, potential rise mitigation
alternatives were discussed. Evaluating “temporary” increases through risk methodology was
suggested by the Corps to help indicate whether or not mitigation of the interim rise is
necessary. If required, mitigation could include one or more of the following:
• Removal of the abandoned RR Bridge upstream of James Street. This structure is
otherwise unaffected by the viaduct study.
• Clearing of trees in the vicinity of the project for hydraulic benefits
• Overbank excavation in the vicinity of the project

COE and Drainage District Coordination
On May 21, 2012, a meeting was held with the Corps of Engineers, Kaw Valley Drainage
District, Fairfax Drainage District, KDOT, Unified Government, and HNTB. The meeting minutes
from that meeting are attached, and in general the following topics were discussed:
• Project introduction and overview
• Stakeholder expectations – FEMA/DWR, Corps, Drainage Districts
• The design and construction implications of pier placement on or near the levees
• Preliminary river hydraulic modeling results
• Preliminary phased river hydraulic modeling results
• Next Steps – including a follow-up meeting and H&H submittal to Corps and Kaw Valley
Drainage District
On July 25, 2012, a meeting was held with the Corps of Engineers and the Kaw Valley Drainage
District as a follow-up to the May 21 meeting. The meeting minutes from that meeting are
attached, and in general the following topics were discussed:
• Project overview and overview of phases modeled
• Specific modeling techniques used for each phase
• Phase 1 is currently being designed and is programmed for construction in 2016. This
phase alone does not cause a rise in 100 or 500 year water surface elevations.
• Future phases (specifically when the new I-70 flyover bridges are build) will result in a
rise in 100 and 500 year water surface elevations. Once the existing EB I-70 Bridge is
replaced with the new ramp, this rise will be eliminated.
• Implications of this interim rise, and potential rise mitigation
• Study wrap-up
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FEMA Coordination
On September 14, 2012, a phone call with FEMA Region VII was held to discuss the FEMA
requirements with the project. The following key considerations were discussed:
•
•

•
•
•

•

FEMAs primary concern is with the 100 year water surface elevation (not the 500 year)
The Corps’ Upper Mississippi River System, Flood Frequency Study will be the basis for
the new FEMA maps to be issued in the near future. That study was done using the
UNET hydraulic modeling program. FEMA took the Corps profiles and converted them
to HEC-RAS (with up to a 0.5’ tolerance) and mapped the new floodplains using that
data. The Corps’ Upper Mississippi River System, Flood Frequency Study is the same
base model that was used for the Lewis and Clark Viaduct H&H study.
All applicable FEMA submittals will be required with this project (CLOMRs and LOMRs)
because of work in the floodway.
Because of the uncertainty between phases, FEMA would require that map revisions
occur after each phase.
Any rise proposed within the levees would require a CLOMR and property owner
notifications. However, it was stated that property owner notifications were only required
for the directly impacted properties (i.e. within the levees, not all those protected by the
levees). A rise is considered anything greater than 0.00 feet.
A key consideration with any project causing a rise is confirming that FEMA freeboard
requirements are still met for the 100 year event (3’ along levee and 4’ at structures). If
the rise were to negate this freeboard requirement, the levee would be de-certified by
FEMA. Based on Corps model used for this study and the levee elevations in the base
model, in the condition where up to 0.06 feet of rise is occurring in the 100 year event,
the minimum freeboard elevation is 5.8 feet. Therefore this should not be a problem but
further investigation of the top of levee elevations, FEMA restudy, and any additional
information that comes available should take this concern into consideration to confirm
that FEMA freeboard requirements are still met.
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Exhibit 3
Potential Project Phasing
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MEMO

MEETING DATE: May 21, 2012
PROJECT NUMBER: 70-105 KA-2130-01
MINUTES TAKEN BY: Tim Morgan
ATTENDEES: See Attached Attendees List
_____________________________________________________________________________
LEWIS AND CLARK VIADUCT CONCEPT STUDY
RIVER HYDRAULICS OVERVIEW AND RESULTS
CORPS AND LEVEE DISTRICT COORDINATION
MEETING DOCUMENTATION
A meeting was held with the Corps of Engineers (KC District), Kaw Valley Drainage District,
Fairfax Drainage District, KDOT, and HNTB to discuss results of the preliminary river
hydraulics for the Lewis and Clark Viaduct Concept Study, potential impacts to the Kansas River
levees during construction, and potential pedestrian trail routes on and around the levees. Items
discussed were as follows:

Project Overview
-

-

-

-

HNTB performed the last bi-annual inspection on the Lewis and Clark Viaduct bridges in
spring 2011 to confirm condition of bridges. At that time, improvements were
recommended. The priorities of the improvements were identified as: (1) Westbound I70, BR030 – Units 3-7 (east of the river); (2) BR031 – Eastbound Viaduct; (3)
Westbound truss over river.
The study was initiated to determine whether repair/rehab or replacement was the best
way to address the existing condition of the bridges, and to identify a long-term plan for
improvements based on bridge condition, geometrics, safety, access, etc. The study
included public involvement and a traffic study.
Several alternatives were investigated and the screening process identified the
recommended alternative as Concept 1B as the ultimate solution (see attached exhibit).
An interim project (Phase 1) was identified because of the condition of structure BR030
(Units 3-7). The entire BR030, including the westbound river truss, will be replaced in
Phase 1. This project will essentially maintain traffic similar to today, but set the viaduct
up for future phases including new I-70 bridges with flatter curves for higher speed
travel. Bid letting for this “interim” project is programmed by KDOT for August 2016.
The interim project will be designed by a consultant other than HNTB.
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Pier Placement near Levees
-

-

-

-

The conceptual pier layout for Phase 1 includes piers in the top of the levee on the east
side of the river and includes piers at the base and within the levee on the west side of the
river.
The actual location of the top of the levee on the east side of the River was discussed, and
the consensus was that the dry side was filled up to the top of the levee when the
treatment plant was built. However, it is still important to note that the original
embankment on the dry side of the levee is a critical feature that will have to be
considered during bridge design. HNTB will research old records to determine where the
original toe of the levee was on the dry side.
The Corps and Drainage Districts both acknowledged that they don’t foresee anything in
the plan that simply cannot be done, but new piers in the levee embankments will require
a higher level of review and will add costs during construction to mitigate the effects of
the construction and the new structure.
Preliminary reaction to placing a new pier near the top of the east levee is that doing so
may require costly mitigation during construction to ensure that the strength and function
of the levee is not compromised. The design team should look at shifting this pier to the
east.

River Hydraulic Modeling Results
- The hydraulic modeling was completed using the latest Corps model.
- The Corps model also has 4 different combinations of Missouri River and Kansas River
discharges simulating the interaction between these rivers: (1) Kansas Control; (2)
Lower Missouri Controls Kansas; (3) Upper Missouri Controls; and (4) Lower Missouri
Controls Upper Missouri. For this study, the “Kansas Control” discharges were used
because they produce the highest possible discharge on the Kansas River with a
statistically feasible tailwater on the Missouri River. This event produces the highest
velocities on the Kansas River, and therefore will show the highest increases in water
surface elevation due to changes to new structures or encroachments within the levees.
- Ultimate Build-Out results in slight decrease in both 100- and 500-year backwater
elevations (taken upstream of James Street).
- Because the Lewis and Clark Bridge improvements will most likely be staged over many
years, a phased approach to the hydraulic models was taken in addition to modeling the
effects of the ultimate build-out scenario.
- Phase 1 - Replacement of the WB River Bridge (BR030) (referred to as interim project)
- Phase 2 – Addition of the new EB and WB I-70 River Bridges
- Phase 3 – Ultimate Condition - Replacement of what is the existing eastbound I-70 bridge
(BR031) (will be Minnesota Avenue after the new EB/WB bridges are built).
- Attached table reports the water surface elevations for the existing conditions and the
phases described above. Phase 1 has been programmed by KDOT in August 2016. It is
important to note that conceptual hydraulic modeling of Phase 1 showed that there is a
slight decrease in both 100- and 500-year water surface elevations.
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-

-

The Corps and Levee Districts confirmed that the 500-year storm is the event they
consider to be the design storm, and should be the focus of our analysis.
The Corps and Levee District inquired about scour potential. HNTB has not investigated
scour at this point in the design process.
HNTB described modeling techniques, and believes that the approach to modeling the
new structures was a conservative one. Corps suggested submitting concept models for
review by their H&H staff. This will occur at the next phase of design.
Coordination with FEMA Region VII should also occur at a future phase of design.

Next Steps
-

-

All Actions Items listed below will be completed as a part of the preliminary design
phase of the project. No further action is required to complete the Lewis and Clark
Viaduct Master Plan Study.
HNTB to investigate levee plans available from our levee periodic inspections.
H&H submittal to Kaw Valley Drainage District and Corps
Meeting with Drainage Districts and Corps H&H staff

Copies distributed by email to:
Attendees on Attached List
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Backwater Section @ RS 0.504 (Upstream of James Street Bridge)
Storm
Event
100yr
500yr

Existing
Conditions
752.64
757.92

Proposed
Phase 1
752.63
757.90

Proposed
Phase 2
752.70
758.03

Proposed
Phase 3
(Ultimate)
752.62
757.91

Proposed Phase 1 ‐ Replacement of the WB River Bridge
Proposed Phase 2 ‐ Addition of the new EB and WB I‐70 River Bridges
Proposed Phase 3 ‐ Ultimate Condition ‐ Replacement of the Exist. EB River Bridge
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Brenda Foree

HNTB - Bridge

bforee@hntb.com

Terry Fleck

KDOT
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Greg Weatherd

HNTB
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Sean Gellhaus

HNTB

sgellhaus@hntb.com

Stephen Dailey

Fairfax Drainage District
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Mark Hurt

KDOT - Bridge
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MEETING DATE: July 25, 2012
PROJECT NUMBER: 70-105 KA-2130-01
MINUTES TAKEN BY: Tim Morgan
ATTENDEES: See Attached Attendees List
_____________________________________________________________________________
LEWIS AND CLARK VIADUCT CONCEPT STUDY
RIVER HYDRAULICS OVERVIEW AND RESULTS
CORPS AND LEVEE DISTRICT COORDINATION MEETING #2
MEETING DOCUMENTATION
A meeting was held with the Corps of Engineers (KC District), Kaw Valley Drainage District,
KDOT, and HNTB to discuss results of the preliminary river hydraulics for the Lewis and Clark
Viaduct Concept Study, and preliminary comments by the Corps review team. This meeting was
a follow-up to a May 2012 meeting when the project was first introduced to the Corps and
Drainage District. Items discussed were as follows:
Project Overview
• HNTB presented project background and an overview of the preferred alternative selection
process. HNTB is in the process of finalizing the study at this time and will include the
comments and findings from the Drainage District and Corps review process with the final
study submittal to KDOT.
• As a follow up to the meeting in May 2012 where potential physical impacts to the levees
was discussed, HNTB updated the attendees on the work that was done to further define a
preliminary bridge span layout and pier locations. It is important to note that HNTB’s design
is preliminary and the new design consultant will be responsible for the final design of the
bridge and further coordination with the Drainage District and Corps regarding physical
impacts to the levees.
• The hydraulic modeling was completed using the latest Corps model (created for the 2006
KC Levees Phase 1 Report).
• Ultimate Build-Out results in slight decrease in both 100- and 500-year backwater elevations
(taken upstream of James Street).
• Because the Lewis and Clark Bridge improvements will most likely be staged over many
years, a phased approach to the hydraulic models was taken in addition to modeling the
effects of the ultimate build-out scenario.
• Model I – Replacement of the WB River Bridge (BR030) (referred to as interim project)
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•
•
•

Model II – Addition of the new EB and WB I-70 River Bridges
Model III – Ultimate Condition - Replacement of what is the existing eastbound I-70 bridge
(BR031) (will be Minnesota Avenue after the new EB/WB bridges are built).
Corps requested that our interim and final conditions bridges also be input to their future
conditions model

Phase 1 Discussion
• Phase 1 which includes replacement of the WB River Bridge (BR030) has been programmed
by KDOT for letting in August 2016.
• HNTB’s hydraulic analysis of the impacts of Phase 1 shows a slight decrease in water
surface elevations for the 100 and 500 year storm events.
• HNTB presented its approach to modeling Phase 1 of the project, which was to combine the
separate bridges into one bridge routine to more accurately model non-aligned piers for the
river bridges. The Corps review team agreed with the modeling approach taken by HNTB
Future Phases Discussion
• Because the Lewis and Clark Bridge improvements will most likely be staged over many
years, a phased approach to the hydraulic models was taken in addition to modeling the
effects of the ultimate build-out scenario.
• A question arose as to whether or not a phased approach to this project would require each
phase to compare back to the existing 2012 condition or the immediately preceding phase.
Corps concurred with KDOT and HNTB that always using the existing 2012 condition as the
baseline was appropriate.
• Model II (addition of new EB and WB I-70 River Bridges) is the scenario in which a rise
would occur. HNTB’s model shows that up to a 0.06 rise for the 100 year condition and
0.11’ rise for the 500 year condition would occur with the construction of these new bridges
without offsetting mitigation.
• Model III, the ultimate condition, (replacement of what is the existing EB I-70 Bridge)
lowers water surface elevations below the 2012 existing conditions.
• It is important to note that this phasing scenario is not 100% set at this time. Future funding
opportunities, structural deficiencies, or other controls may warrant a different phasing
scenario beyond Phase 1 (Model I) which is programmed by KDOT for letting in August
2016.
Potential Rise Mitigation Discussion
• Because there is a potential interim rise shown with Model II, a discussion about the
implications of this occurred at the meeting.
• The rise does propagate a significant distance upstream of project (beyond the extents of the
Kansas River levee system).
• Corps indicated Kansas River levee/wall system probably exceeds the 500 year design event
in the immediate area of the proposed bridges project. This information should not be
considered absolute at this time, because the Corps is presently studying the potentially
affected levee systems for possible improvements, but cannot release information until the
studies are complete and published.
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•

•

•

Corps H&H indicated that they don’t really use the term freeboard, they indicated that they
evaluate level of protection by risk methodology.
Evaluating “temporary” increases through risk methodology was discussed. Corps would
likely request KDOT’s consultant to do so, rather than do it themselves. This analysis would
help to indicate whether or not mitigation of this interim rise is necessary.
Mitigation alternatives discussed at the meeting included:
o Removal of the abandoned RR bridge upstream of James Street. This has been
preliminarily looked at by HNTB and would offset the rise potential from Model II.
Both the Corps and Drainage District did not have objections to this alternative at this
time.
o Corps suggested that clearing of trees could be assessed for hydraulic benefits and
potential mitigation for the rise.
o Overbank excavation could be considered. Sedimentation of this area would have to
be evaluated to ensure that compensatory excavation remained effective.
These potential mitigation alternatives will be added to HNTB’s final hydraulic memo which
is included as an appendix to the Lewis & Clark Concept Study Report.

Next Steps
• Corps to provide comments on hydraulic modeling to Kaw Valley Drainage District. HNTB
and KDOT would like to have this information to include with the final concept study
document. Corps did clarify that they will provide comments on the submittal, but cannot
give approvals.
• As designs are further evaluated for Phase 1 and future phases of the Lewis & Clark Viaduct
projects, the Corps and Drainage Districts should be kept updated on changes.
• Corps and Drainage Districts to keep KDOT updated on findings of the current levee studies
evaluating the needs for levee raises on the Kansas River.
• HNTB to finalize Study Report.

Copies distributed by email to:
Attendees on Attached List
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Concept Study

Appendix F
Lewis & Clark Viaduct
Miscellaneous Information
1.0

Introduction

This appendix to the Lewis and Clark Viaduct Concept Study report contains miscellaneous
correspondence from local government leadership. Attached are two letters (dated December
30, 2011 and May 1, 2012) regarding opinions, issues, comments and concerns relative to the
Lewis & Clark Concept Study.
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