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EXECUTIVE SUMMARY

The Interstate 229 (1-229) Corridor through the City of Sioux Falls is a critical traffic
corridor that provides access to the expanding east side and allows access to
downtown. The I-229 Major Investment Study (MIS) allows the City of Sioux Falls, the
Sioux Falls Metropolitan Planning Organization, the South Dakota Department of
Transportation, adjacent landowners, and area users to help determine the vision of the
corridor. The 1-229 Corridor Study is a subset of the 1-229 MIS and focused on the
1-229 mainline.

This study assesses existing and future conditions on |-229, the 1-229 service
interchanges and crossroads. The purpose of this study is to address the traffic
operations and safety concerns for this corridor. There are several
intersections/interchanges that currently experience congestion in the peak traffic hours.
By year 2035, congestion is anticipated to increase at these intersections/interchanges
and congestion is anticipated to occur on 1-229 between Exit 5 (26™ Street) and Exit 6
(10" Street).

Preliminary concepts for [-229 mainline to address the year 2035 transportation
deficiencies have been developed. The preliminary concepts were screened to
determine which concepts should be selected for further development and assessment.
There were two (2) alternatives identified for further development. In addition to the
alternatives identified for further development, intelligent transportation system solutions
were identified for the corridor. The following are the recommended alternative scenarios
to advance:

® [229-C1. 1-229 6 Lanes from 26" St to 10" St
® [229-C2. 1-229 6 Lanes from 26'" St to 10" St + 65 mph Improved Curves
e [229-ITS. Potential ITS Solutions

The public was involved throughout the study through public open houses, landowner
meetings, and a project website. Public comments, provided in person, in writing, or
electronically, were used in the development and refinement of improvement
alternatives. The project’s Study Advisory Team consisted of representatives from the
Federal Highway Administration (FHWA), South Dakota Department of Transportation
(SDDOQT), Sioux Falls Metropolitan Planning Organization (MPO), City of Sioux Falls,
and HDR.
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CHAPTER 1 - INTRODUCTION

Section 1.1 - 1-229 Major Investment Corridor Study

The Interstate 229 (1-229) Corridor through the City of Sioux Falls carries commuters
and tourism traffic, provides access to the expanding east side of this thriving
community, and allows access to downtown. The 1-229 Major Investment Study (MIS)
allows the City of Sioux Falls, the Sioux Falls Metropolitan Planning Organization (MPO),
the South Dakota Department of Transportation (SDDOT), adjacent landowners, and
area users to help determine the vision of the corridor. The [-229 Corridor Study is a
subset of the 1-229 MIS.

An MIS provides a focused evaluation of transportation needs and issues within a
corridor or sub-region. An MIS is designed to provide decision makers with information
on the options available for addressing transportation challenges before making
investment decisions. An MIS can lead to decisions on design concepts and scope of
the investment.

The 1-229 Major Investment Corridor Study (MIS) fulfills the following objectives:

1. Complete a traffic level of service analysis for both existing and future
(2035) no-build conditions on the 1-229 mainline, select interchanges and
crossroads.

2. Complete a safety analysis of 1-229 mainline, interchanges and
crossroads.

3. ldentify locations on 1-229 not in compliance with current design
standards under both the current and forecasted future traffic conditions.

4. Determine the effects of incidents on traffic operations within the 1-229
corridor’s area of influence.

5. Develop a long range plan consisting of feasible solutions to address the
portions of the Interstate System that fail to meet current design
standards, traffic level of service expectations, and/or have identifiable
safety concerns under both the current and forecasted future traffic
conditions.

6. Create final products for use by the SDDOT, the City of Sioux Falls and
the Sioux Falls Metropolitan Planning Organization, which will guide the
Department in the implementation of recommended improvements that
will maximize the efficiency of the system.

FR cage I



The 1-229 MIS has been separated into six individual sub-studies. The sub-studies
include:

e [-229 Corridor Study

e [-229 Exit 3 (Minnesota Avenue) Crossroad Corridor Study

e [-229 Exit 4 (Cliff Avenue) Crossroad Corridor Study

e [-229 Exit 6 (10th Street) Crossroad Corridor Study

e [-229 Exit 7 (Rice Street) Crossroad Corridor Study

e [-229 Exit 9 (Benson Road) Crossroad Corridor Study

A map illustrating the study areas for each of the sub-studies is shown in FIGURE 1.

The remainder of this document details the transportation efforts entailed in 1-229
Corridor Study.

Section 1.2 - Project Description / Study Area

The study assesses existing and future conditions along the entire 1-229 corridor, the

service interchanges and the crossroad corridors. The 1-229 corridor is located east of
[-29 in the Sioux Falls metropolitan area. The mainline interstate study limits include a
10.5 mile section from the Solberg Avenue overpass to the 60" Street North overpass.

An illustration of the study area is shown in FIGURE 2. There are eight service
interchanges located on 1-229 within the study area, including:

e Exit 1: Louise Avenue

e Exit 2: Western Avenue

e Exit 3: Minnesota Avenue

e Exit 4: Cliff Avenue

e Exit 5: 26th Street

e Exit 6: 10th Street

e Exit 7: Rice Street

e Exit 9: Benson Road
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Figure 1. 1-229 MIS Study Area Map
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A subset of the arterial street network that connects to the 1-229 corridor is included in
the study area as well, including the following crossroad corridors:

e Solberg Avenue from 69th Street to 57th Street

® Louise Avenue from 69th Street to 57th Street

e 57th Street from Louise Avenue to Western Avenue

® Western Avenue from 57th Street to 49th Street

® Minnesota Avenue from 57th Street to 41st Street

e CIiff Avenue from 49th Street to 33rd Street

e 26th Street from Cliff Avenue to Southeastern Drive

e 33rd Street from CIiff Avenue to Yeager Road

® Yeager Road from 33rd Street to 26th Street

e Southeastern Avenue from 18th Street to 26th Street

e 18th Street from Southeastern Drive to Cleveland Avenue

® 12th Street from Lowell Avenue to Cleveland Avenue

e 10th Street from Jessica Avenue to Bahnson Avenue

¢ 6th Street from Lowell Avenue to Cleveland Avenue

¢ Rice Street from Wayland Avenue to Bahnson Avenue

e Benson Road from Cliff Avenue to Sycamore Avenue

® 60th Street North from Lewis Avenue to Bahnson Avenue (Proposed)

The study area also contains ramp terminal intersections at each interchange along
[-229 and intersections adjacent to those ramp terminal intersections, also identified in
FIGURE 2.
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Figure 2. Sub-Study 1 Study Area
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Section 1.3 - Purpose

The purpose of this study is to address the traffic operations and safety concerns along
the 1-229 mainline, the service interchanges and the crossroads. The following is a list
of specific issues/needs that were identified for this study:

¢ Mainline Level of Service (LOS) of C or better throughout the 1-229
corridor

e Ramp merge/diverge LOS of C or better for all interchange ramps through
the 1-229 corridor

e Ramp terminal intersection LOS of C or better for all interchanges
throughout the 1-229 corridor

¢ Identification of areas not in compliance with current Interstate design
standards

¢ Incident management planning to identify methods for handling mainline
traffic during incidents, weather, and special events

e Safety concerns along the 1-229 corridor

The primary goal of this study is to develop feasible solutions to address the identified
issues and needs. The solutions will follow current design standards and provide
acceptable traffic LOS and operations under both current and future traffic conditions.

Section 1.4 - Methods and Assumptions

The SDDOT provides a Methods and Assumptions template for SDDOT planning
studies. This template guided the development of a specific document for the 1-229
Corridor Study. This Methods and Assumptions document is used to outline technical
methodologies and key assumptions used in the course of the study. The Methods and
Assumptions document can be found in APPENDIX A. METHODS AND ASSUMPTIONS FOR
SuB-STUDY 1.
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CHAPTER 2 - DATA COLLECTION

Section 2.1 - Traffic Data Collection

Traffic data used as the foundation for the 1-229 MIS was gathered early in the project.
Detailed traffic data can be found in APPENDIX B. TRAFFIC DATA COLLECTION.

DATA COLLECTION SUMMARY

Existing traffic data is generally based on data from years 2012 and 2013. Key elements
from the data collected include:

e |-229 mainline heavy vehicle percentages ranging from 5.1%-10.4%

e [-229 crossroads arterial street heavy vehicle percentages ranging from
1.5% - 6.3%

® Spot speed profile on [-229 mainline shows:
o Northbound mean speeds ranging from 62 — 67 mph
o Northbound 85" percentile speeds ranging from 67-72 mph
o Southbound mean speeds ranging from 63- 65 mph
o Southbound 85" percentile speeds ranging from 67- 69 mph

® Mean spot speeds on I-229 mainline during Jazz Fest on Saturday, July
19, 2013 did not significantly differ from average weekday mainline mean
spot speeds (approximately 1 mph variation).

HISTORICAL 1-229 MAINLINE TRAFFIC COUNTS

A graphical representation of historical average daily traffic volumes from 1990 to 2012
is shown in FIGURE 3, based on historical traffic data from the Highway Needs and
Project Analysis Report, SDDOT. This graph shows continuous increases in [-229 traffic
volumes, most notably in the segment between Western Ave. and 26™ St. interchanges.

Figure 3. Historical ADT Volumes on I-229 Corridor
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Section 2.2 - Origin-Destination Data Collection

As a part of this study, origin-destination (O-D) data was gathered using cell phone
technology by AirSage. This technology uses anonymous location and movement data
from mobile devices to track movements as cell phones transition from one cell tower to
another cell tower in real time. This approach to O-D data collection has many
advantages over traditional methods of data collection, most notably that it does not
disrupt traffic or respondents, covers a wide geographic area, and provides high
response rates for reliable data. AirSage uses a multi-step methodology to derive useful
information and analytics from wireless signaling data provided by its wireless carriers.

The O-D data from AirSage was gathered for a 30-day period from February 12, 2013 to
March 13, 2013. During this time, a total of 1.5 million unique devices were recognized.
AirSage reported a sampling rate of 32.4% of the population in Sioux Falls.

The AirSage O-D data allowed for an understanding of regional travel patterns. An
illustration of the percentage of vehicles entering and exiting the Sioux Falls metro area
along the Interstate is shown in FIGURE 4. The percentages shown represent all trips
starting and ending at the four major interstate points outside of the metro area (I-29
North, I-29 South, I-90 East and I-90 West).

This assessment shows, for example, that of all of the trips (100%) that began or ended
south of Sioux Falls on 1-29, 84% of those trips either ended or began within the urban
core of Sioux Falls, and 9% of those trips either ended or began north of Sioux Falls on
[-29. These figures generally show the strong connection between the interstate system
and local traffic in the urban core of Sioux Falls.

The data collection process involved approximately 100,000 cell phone device sightings
per day and 1.5 million unique devices logged.

Data comparing trips by day of week indicated that Fridays have the peak number of
trips and Sundays have the lowest number. For the average weekday vs. weekend day
comparison, O-D trips between most zones decreased 15 to 50 percent, with the
exception of areas containing shopping, special events and recreation.

Additional information related to the AirSage Origin-Destination data can be found in
APPENDIX C. ORIGIN-DESTINATION DATA COLLECTION.
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Figure 4. External Travel Origins and Destinations By Interstate Location
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CHAPTER 3 - EXISTING AND YEAR 2035
No-BuiLD CONDITIONS

Section 3.1 - Macroscopic and Mesoscopic Traffic Modeling

MACROscOPIC MODEL

The macroscopic travel demand model is a computer simulation that evaluates the
interaction of development patterns and the transportation system. The macroscopic
model is the primary tool used for assessing future conditions on the Sioux Falls area
transportation system. The model estimates travel demand by evaluating the location
and population and employment levels by geographic location, and understanding the
capacity, travel speed and connectivity offered by the roadway system. Travel demand
forecasting predicts the number, purpose, origin and destination, and route of “trips” on a
transportation network as a function of land use patterns.

The Sioux Falls MPO provided travel demand model files for the base calibrated model
year of 2008. No additional regional calibration or regional validation was performed on
the model for purposes of this study. The software platform used for the Sioux Falls
travel model is Cube Voyager. The calibrated model files included loaded volumes for
peak periods and daily traffic and included average daily traffic (ADT) counts.

The horizon year of 2035 was utilized for the future year analysis. The 2035 travel
demand model correlates with socioeconomic data reflective of year 2035 and fiscally
constrained transportation projects identified in Direction 2035, the 2035 Sioux Falls
MPO Long-Range Transportation Plan (LRTP), which was adopted in 2010.

The 1-229 sub-area is the portion of the regional travel model network that included the
study area for the 1-229 Corridor Study. This sub-area network includes 1-229 from 1-29
to 1-90 as well as adjacent arterial street corridors. The sub-area validation is further
described in APPENDIX D. DTA MoDEL VALIDATION REPORT. All calculated values were
within the desirable range and the model deemed validated.

Segment (link-level) volume outputs from the macroscopic model (both existing 2008
and future 2035) were used in the volume development process, in order to establish a
full peak hour volume set in the study area. The volume development process is further
described in APPENDIX D. DTA MODEL VALIDATION REPORT.

Multi-resolution modeling - including mesoscopic simulation with dynamic traffic
assignment (DTA) using Cube Avenue - was chosen to estimate realistic travel patterns
in the congested study area network. Multi-resolution modeling is an analytic approach
that attempts to make use of information at multiple scales, both spatially (area-based)
and temporally (time-based).
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The Cube Avenue model was developed by the project team based on the Sioux Falls
MPO regional travel demand model with an added sub-area evaluation using
mesoscopic simulation and DTA. The Cube Avenue model processes sequentially
through three resolutions: the macro-scale, regional meso-scale, and sub-area meso-
scale. Additional information about the Mesoscopic model can be found in APPENDIX D.
DTA MODEL VALIDATION REPORT.

The purpose of the 1-229 MIS multi-resolution model used for the 1-229 Corridor Study is
two-fold:

1. Aid in the volume development process for future year forecasts by
establishing segment (link-level) assignments.

2. Provide a high level screening comparison for future year build scenarios
and report measures of effectiveness at an aggregate level.

The mesoscopic model was calibrated for its intended use in this study. This model has
shortcomings, which should be recognized in the future use of this model as a high-level
screening tool for the 1-229 MIS. The DTA model should be treated with a lower level of
scrutiny compared to HCM 2010 analysis, and any outputs from the model should be
treated comparatively between scenarios rather than in an absolute manner.
Additionally, the model was calibrated for the 1-229 MIS and should not be used for other
projects without recalibration of the model for that particular project.

Section 3.2 - Traffic Volume Development

Assessment of existing conditions and 2035 no-build conditions is based on traffic data
collected and outputs from the 2035 macroscopic travel demand model developed as
part of the overall I-229 MIS. Traffic data applicable to the 1-229 Corridor Study includes
base mapping, existing and 2035 no-build traffic volume data and crash data. The
existing conditions analysis is representative of year 2012. Content in this chapter
focuses on analysis of the 1-229 mainline, the service interchanges and crossroads.

Section 3.3 - Traffic Capacity and Analysis Methodologies

Existing conditions (Year 2012) operational analysis included the analysis of 36
signalized intersections, 9 unsignalized intersections, 21 basic freeway segments, 14
weave segments, 4 merge areas and 3 diverge areas. All locations were analyzed for
the AM peak hour (7:15 — 8:15 AM) and PM peak hour (4:30 — 5:30 PM). The
operational analysis results include:

e Ramp terminal intersections

e Arterial intersections

e Basic Freeway, Ramp Junctions and Weave Areas
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Analysis methodologies utilized for determining traffic capacities are outlined in
APPENDIX E1. TRAFFIC CAPACITY ANALYSIS METHODOLOGIES. LOS is based on
procedures from the Highway Capacity Manual (HCM 2010).

Section 3.4 - Existing Conditions Operational Results

The existing conditions LOS results for all locations are depicted in FIGURES 5 THROUGH
9.

This existing conditions analysis found that the freeway and ramps are operating at a
desirable LOS of C or better throughout the study area. Several ramp terminal
intersections have degraded beyond the acceptable threshold of LOS C and multiple
arterial intersections have degraded beyond the acceptable threshold of LOS D. TABLE
1 highlights intersections that do not meet the project specific LOS thresholds. The
existing traffic analysis reports can be found in APPENDIX E2. EXISTING HCS 2010
REPORTS.

Table 1. Existing Conditions Deficient Locations Based on Operational Analysis

LOCATION AM PM

57" Street & Louise Avenue LOSE

Western Avenue & [-229 SB Ramp Terminal LOSD
57" Street & Western Avenue LOSF | LOSE
41s Street & Minnesota Avenue LOSE | LOSE
Minnesota Avenue & I-229 NB Ramp Terminal LOSD

Cliff Avenue & [-229 SB On-Ramp — LOS D
Worst stop-controlled movement LOS

Wors stop-controlld approach LS LOSF | LOSF
26" Street & 1-229 NB Ramp Terminal LOS D

26" Street & Southeastern Avenue LOS E

10" Street & 1-229 SPUI LOSD | LOSE
10" Street & Cleveland Avenue LOS E

6" Street & Lowell Avenue — LOS E

Worst stop-controlled approach LOS

Rice Street & Bahnson Avenue —
Worst stop-controlled approach LOS

Benson Road & [-229 SB Ramp Terminal —
Worst stop-controlled approach LOS

Note: Acceptable threshold is LOS D for arterial intersections and LOS C for freeway, ramps, and
ramp terminal intersections.
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Section 3.5 - Year 2035 No-Build Operational Results

Traffic forecasts for year 2035 for the No-Build condition were established as part of the
overall 1-229 MIS. The balanced set of year 2035 No-Build volumes is included with the
results of the Future No-Build analysis. Further information regarding the future year
volume development can be found in APPENDIX E3. YEAR 2035 FUTURE VOLUMES.

Year 2035 No-Build conditions operational analysis included the analysis of 41
signalized intersections, 6 unsignalized intersections, 21 basic freeway segments, 14
weave segments, 4 merge areas, and 3 diverge areas.

A detailed report of the future No-Build operations can be found in APPENDIX E4. 2035
No-BuILD OPERATIONAL ANALYSIS TECHNICAL MEMORANDUM.

This year 2035 conditions analysis found that portions of the freeway and multiple ramps
will operate worse than a desirable LOS of C or better throughout the study area.
Several ramp terminal intersections will also degrade beyond the threshold of LOS C. In
addition, numerous arterial intersections will degrade beyond the acceptable threshold of
LOS D. TABLE 2 highlights intersections and freeway facilities that will not meet the
project specific LOS thresholds.

Final operational analysis LOS results for year 2035 No-Build AM and PM peak hour can
be found in graphical format in FIGURES 10 THROUGH 14 for study intersections, as well
as basic freeway, merge, diverge and weaving segments.

FIGURE 15 displays peak hour intersection LOS results for the worst case between AM
and PM peak hour.
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Table 2. 2035 No-Build Conditions Deficient Locations Based on Operational
Analysis

LOCATION AM PM
57t Street & Solberg Avenue LOSF LOSE
69t Street & Tallgrass Avenue LOS F LOS F
57t Street & Louise Avenue LOSE
69t Street & Louise Avenue LOSF LOSF
49 Street & Western Avenue LOSF
57t Street & Western Avenue LOSE
41st Street & Minnesota Avenue LOS E

1] i —
Worst stop-controlied approach LOS LOSF | LOSF
Minnesota Avenue & I-229 NB Ramp Terminal LOS D
57t Street & Minnesota Avenue LOSF LOSF
Worst stop-controlled movement L0S LosD | LOSF
Cliff Avenue & 1-229 NB Ramp Terminal LOS D
49 Street & Cliff Avenue LOS E
I-229 SB Diverge to 26t Street off-ramp LOS D LOSD
I-229 NB Mainline between 26t Street and 10 Street LOS D
I-229 SB Mainline between 26t Street and 10t Street LOS D LOSD
th —
I1/|30rssttrsislt)-&c;cl)_l’cl)t\:loillleg\;j)?)lﬁach LOS LOSF LOSF
I-229 NB Diverge to 10" Street off-ramp LOS D
I-229 SB Merge from 10" Street on-ramp LOS D LOSD
10t Street & 1-229 SPUI LOSE
10t Street & Cleveland Avenue LOSF LOS E
th —
%of’é?ietf)ﬁ.ﬁgﬁfé'u?ﬁ?;,‘fmach LOS LOSF | LOSF
'I;{\i/(;enitareet & 1-229 NB Ramp Terminal / Cleveland LOS D LOS E
R T LOSF | LOSF
Benson Road & 1-229 NB Ramp Terminal LOS F

Note: Acceptable threshold is LOS D for arterial intersections and LOS C for freeway, ramps, and
ramp terminal intersections.
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Figure 15. 2035 No-Build Peak Hour Level of Service
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Section 3.6 - Crash / Safety Analysis

Crash data was reviewed for the study area based on the Crash Geodatabase which
includes crashes between January 2009 and December 2012.
SEGMENT AND INTERSECTION CRASH RATES

Crash rates for interstate mainline segments, ramps, and arterial street intersections are
provided in APPENDIX F1. EXISTING CONDITIONS CRASH RATES.

CRASH TRENDS

Review of the crash summaries for each Interstate segment and arterial street
intersection revealed a few crash trends:

¢ Many of the crashes on [-229 are associated with drivers losing control on
slippery road conditions. Drivers in this group were cited for either driving
too fast for conditions or following too closely.

e Driver distraction or use of electronic devices were cited in a growing
number of crashes throughout the corridor. The ubiquitous use of cell
phones, particularly in adverse weather conditions, appears to be
elevating crash levels.

® Alarge percentage of the crashes on ramps and at intersections are
related to drivers being unprepared for congestion. It has grown common
for drivers in the PM peak travel period to encounter long queues on off
ramps and at intersections. Unprepared drivers then risk either colliding
with the rear of another vehicle or leaving the roadway to avoid a rear-end
crash.

POTENTIAL MITIGATION MEASURES

The general crash trends identified in the existing conditions suggest several potential
strategies for reducing crash rates along the 1-229 corridor:

® Provide enhanced driver information during inclement weather. Such
information could include suggested travel speeds or temporary speed
limits, notice of winter maintenance activities, notice of roadway
conditions, and other information to help drivers respond to changing
weather.

e Continued education about the effects of using cell phones and other
electronic devices while driving.

e Congestion relief on corridor crossroads.

Each of the Interstate segments and arterial intersections that were identified as having
crash rates outside of the critical rates are discussed in the following points.

FR age Iz



FR

10th Street interchange area, southbound — crashes appeared to be
concentrated near the 10th Street overpass and were primarily single
vehicle crashes under slippery conditions. Provide driver information
during inclement weather.

10th Street to 26th Street, southbound — crashes appeared to be evenly
distributed and were primarily single vehicle, sideswipe or rear-end
crashes under slippery conditions. Provide driver information during
inclement weather.

Minnesota Avenue interchange area, southbound — crashes appeared to
be concentrated near the Minnesota Avenue overpass and were primarily
single vehicle crashes under slippery conditions. Provide driver
information during inclement weather.

Western Avenue to Louise Avenue, southbound — crashes appeared to
be evenly distributed and were primarily single vehicle crashes under
slippery conditions. Provide driver information during inclement weather.

I-29 to Louise Avenue, northbound — crashes appeared to be
concentrated near a drainage area and were either animal hits or single
vehicle crashes under slippery conditions. Provide driver information
during inclement weather, check for deer crossing warning signs.

Louise Avenue to Western Avenue, northbound - crashes appeared to be
concentrated near a drainage area and were either animal hits or single
vehicle crashes under slippery conditions. Provide driver information
during inclement weather, check for deer crossing warning signs.

26th Street to 10th Street, northbound — crashes appeared to be evenly
distributed and were primarily single vehicle, sideswipe or rear-end
crashes under slippery conditions. Provide driver information during
inclement weather.

10th Street on ramp, southbound — crashes were primarily rear-end type
near the gore area. Merge area was extended in 2012 and auxiliary lane
may be considered.

Minnesota Avenue off ramp, northbound — crashes were primarily rear-
end type near the gore area and terminal area. Reduce congestion and
queues on ramp. Consider advance driver information.

Cliff Avenue off ramp, northbound — crashes were primarily rear-end type
near ramp terminal. Reduce congestion and queues on ramp. Consider
advance driver information.

10th Street off ramp, northbound — crashes were primarily rear-end type
near the gore area and terminal area. Reduce congestion and queues on
ramp. Consider advance driver information.
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57th Street/Louise Avenue — crashes were evenly split between rear-end
and angle types and occurred mostly in the intersection. Many drivers
were cited for being distracted and following too closely. Intersection
experiences long queues during peak demand periods. Reduce
congestion.

I-229 southbound/Louise Avenue — crashes were primarily on Louise
Avenue and were 57% rear-end and 34% angle types. Many drivers
were cited for being distracted and following too closely. Intersection
experiences long queues during peak demand periods. Reduce
congestion.

I-229 northbound/26th Street — crashes were almost all rear-end type on
26th Street. [-229/26th St. (Exit 5) Corridor Study has identified the need
for interchange improvements.

[-229/10th Street — crashes were primarily rear-end type and occurred
most frequently on the westbound-to-southbound left turn and the
northbound-to-eastbound right turn. Reduce congestion.

10th Street/Cleveland Avenue — crashes were primarily on Cleveland
Avenue and included a mix of crash types. Previous studies have
recommended intersection improvements. Reduce congestion.

6th Street/Cleveland Avenue — crashes were primarily on 6th Street and
were 53% angle and 38% rear-end types. Review sight distance and
intersection clearance times.

Benson Road/Cliff Avenue — crashes were primarily in the intersection
and were 48% angle and 33% rear-end types. Intersection has been
within a construction work zone during the monitoring period. Review
crash statistics at later date.

Additional information regarding the safety analysis can be found in APPENDIX F2.
EXISTING CONDITIONS SAFETY ASSESSMENT.

Section 3.7 - Bicycle and Pedestrian Facilities

Bicycle and pedestrian facilities that cross over the 1-229 interstate in the Sub-Study 1
corridor area were identified as shown in FIGURE 16. This figure illustrates existing
sidewalks/trails, the River Greenway Trail, and areas needing future bicycle/pedestrian

improvements.
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Figure 16. Interstate Trail Crossings
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CHAPTER 4 - INCIDENT, WEATHER, AND SPECIAL
EVENT ANALYSIS

[-229 is a key transportation corridor for the Sioux Falls region on a daily basis. When
unforeseen incidents occur, such as those due to weather, construction or special
events, the roadway system is affected. An assessment of these impacts was
conducted as part of this study in order to assist in identifying the best methods to safely
manage traffic during incidents.

Section 4.1 - Origin-Destination Data Analysis

Origin-destination (O-D) data was gathered as a part of this study using cell phone
technology by AirSage as described in APPENDIX C. ORIGIN-DESTINATION DATA
COLLECTION.

In order to assess the changes in travel patterns for non-typical days, a comparison was
conducted to determine the changes in trips during a weather related incident and a
construction incident. Both the winter weather incident event day and the construction
incident event day were found to have quantities of trips similar to the average weekday.

WEATHER RELATED INCIDENT

On Friday, February 22, 2013, the reported snowfall was 6 inches, and schools
remained open. Inspection of trip-making totals by day of week shows that Friday is
consistently the day of the week with the most total trips. Since Fridays were shown to
consistently produce more total trips compared to other days of the week, the net effect
of the weather incident on trip making patterns was greatly varied, with some zones
showing more trips and some zones showing less trips.

CONSTRUCTION INCIDENT

On February 13, 2013, an 1-229 southbound lane was closed in the morning due to
guardrail work at Cliff Avenue (Exit 4) and 10" Street (Exit 6). The lane closure appeared
to have slightly increased trip activity adjacent to Bahnson Avenue, and slightly
decreased trip activity south and west of Southeastern Avenue. For the construction
incident day vs. the average weekday comparison, most zones had variances of +/- 10
to 50 percent trips.

Additional detail regarding the weather and construction related incidents can be found
in APPENDIX C. ORIGIN-DESTINATION DATA COLLECTION.

Section 4.2 - Special Event Analysis

Travel time data was conducted during the evening hours of Friday July 19 and Saturday
July 20, 2013 during Jazz Fest. A comparison of average travel times and speeds can
be made between the average weekday travel time runs (conducted in March 2013) to
those made during Jazz Fest. This comparison shows that the average speeds did not
significantly vary for 1-229 mainline during this special event. Additional detail regarding
the travel time runs for this special event can be found in APPENDIX B. TRAFFIC DATA
COLLECTION.

FR age s




Section 4.3 - ITS Assessment

Intelligent transportation systems (ITS) are a set of technologies applied to
transportation infrastructure and vehicles to improve their performance. ITS offers state
and local transportation agencies advanced technology measures to reduce traffic
congestion, increase mobility and increase roadway safety without having to spend large
sums of money on new transportation infrastructure.

Components of the ITS assessment as part of this study are included in APPENDIX G1.
ITS ASSESSMENT. This memorandum includes a detailed listing of potential ITS
solutions and service packages, as well as cost estimates for potential ITS solutions
using general planning level unit costs.

ITS SERVICE PACKAGES
A list of ITS service packages from the national ITS Architecture 7.0 were reviewed with
stakeholders in this study. Service Packages represent the collection of one or more
ITS solutions that work together to deliver a given ITS service. The service packages
identified for consideration in this study include:

e Traveler Information

e Traffic Management

® Emergency Management

® Maintenance & Construction Management

POTENTIAL ITS SOLUTIONS
Potential ITS solutions were identified in order to deliver the Service Packages identified

during stakeholder workshops. The potential ITS solutions that were identified may
support more than one Service Package. ITS solutions identified for consideration in
this study include:

e CCTV Cameras

e Traffic Detectors

e Adaptive Signal Control Technology

e Dynamic Message Signs

e Highway Advisory Radio

¢ Traffic Management Center

e 511/Advanced Traveler Information System (ATIS)

e Variable Speed Limit Signs

¢ Road Weather Information Systems

e Dynamic Road Warning Signs

¢ Roadway Service Patrol Vehicles
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e Automated Vehicle Location

e Automated Work Zone

STAKEHOLDER FEEDBACK

A questionnaire was sent to local public agencies and private companies inquiring about
current traffic operations and incident management in the area. The questionnaire can
be found in APPENDIX G2. SUMMARY OF THE CURRENT ITS OPERATIONS QUESTIONNAIRE.
Feedback from this questionnaire was discussed with stakeholders as part of the
Preliminary Range of Concepts Workshop on December 17"-18%", 2014.

POTENTIAL PLACEMENT OF ITS DEVICES

Preliminary locations for ITS devices related to the study area can be found in APPENDIX
G3. POTENTIAL PLACEMENT OF ITS DEVICES. This map shows prospective location of
adaptive signal controls, CCTV cameras, dynamic message signs, dynamic warning
signs and traffic detectors.

Section 4.4 - Detour Route Considerations

The incident management portion of this study includes a high-level outline of feasible
routes to direct mainline traffic during construction or maintenance activities that require
the closure of a complete directional set of lanes for each 1-229 corridor link between
interchanges and at each interchange.

The goal of this portion of the study is to develop base mapping for detours along [-229
and begin discussions on local agency coordination activities. Agencies partnered with
incident management activities include law enforcement, fire and rescue, medical
services, public safety communications, traffic information media, SDDOT, City of Sioux
Falls and others.

Potential local and regional detour routes for consideration were developed for each
directional 1-229 mainline segment between interchanges and at interchanges from 1-29
to 1-90. The detour routes were determined subjectively, primarily based on proximity to
[-229, routes remaining on major/arterial streets, avoiding routes that cross the
interstate, and avoiding left-turns at the ramp terminals.

The 1-229 corridor includes a low percentage of regional traffic (according to the AirSage
data, as described in SECTION 2.2 - ORIGIN-DESTINATION DATA ANALYSIS). Given the low
percentage of regional traffic on the 1-229 corridor, an incident management plan would
likely target more local traffic who is familiar with the roadway system and will likely
detour according to local knowledge. Local traffic may choose to take a different route
than what is indicated for each closure’s detour, especially at peak times of the day.

Detour route maps developed in this study can be found in APPENDIX H. INCIDENT
MANAGEMENT ACTIONS AND DETOUR ROUTES. Detailed traffic incident management
procedures and maps should be developed in a coordinated effort with the traffic
incident management group.
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CHAPTER 5 - CONCEPT DEVELOPMENT AND
ANALYSIS

The transportation deficiencies identified in the Existing Conditions and 2035 No-Build
Conditions analysis were taken into consideration along with input from the Study
Advisory Team (SAT) in order to develop potential roadway improvement projects. A
multi-step process was used to develop, analyze and refine potential concepts in order
to identify the recommended concepts for future consideration.

The deficiencies were addressed in the individual sub-studies. The initial sub-studies
that were identified are as follows:

e [-229 Corridor Study

e [-229 Exit 3 (Minnesota Avenue) Crossroad Corridor Study
e [-229 Exit 6 (10th Street) Crossroad Corridor Study

e [-229 Exit 9 (Benson Road) Crossroad Corridor Study

The CIiff Avenue and Rice Street crossroad corridors were originally a part of the 1-229
Corridor Study. During the development of the analysis of the potential concepts, it was
determined to separate these corridors into their own sub-studies. The rest of this
chapter will focus primarily on the 1-229 mainline.

Note: Some of the detailed information contained in the appendices includes information
related to the Cliff Avenue and Rice Street corridors since the documentation was
developed prior to separating these into their own sub-studies.

Section 5.1 - Preliminary Concept Development

Prior to development of the preliminary concepts, a Public Open House was held
October 30", 2013 to introduce and receive feedback regarding the 1-229 MIS. The
Public Open House discussed the needs and goals for each individual corridor study and
received feedback from the public. A summary of the public involvement process and
meeting notes can be found in APPENDIX M. PUBLIC INVOLVEMENT.

The first step in the concept development phase was to identify preliminary concepts to
potentially address the deficiencies identified in the Existing Conditions and 2035
No-Build Conditions analysis.

These concepts were developed with SAT input during concept workshops in December
2014 and July 2015. Preliminary concepts for the 1-229 corridor included:

e /229-C1. 1-229 6 Lanes from 26" St to 10™" St
e /229-C2. 1-229 6 Lanes from 26" St to 10" St + 65 mph Improved Curves
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Preliminary Concept figures are shown in APPENDIX I1. PRELIMINARY CONCEPT FIGURES.

Section 5.2 - Preliminary Concept Comparisons

The preliminary concepts were evaluated through a screening process in order to
identify concepts to be carried forward in the study and further refined and analyzed.
Each of the preliminary concepts was evaluated using criteria in four categories. The
four category types evaluated for each preliminary concept identified for further
consideration included Property Impacts, Traffic Operations, Environmental Review and
Construction Costs as described in the next sections. Additional detail may be found in
APPENDIX I2. PRELIMINARY CONCEPTS TECH MEMO.

PROPERTY IMPACTS

An approximate footprint for each preliminary concept was developed by setting impact
limits. The portion of each property parcel intersected by the impact limits that was inside
of the impact limit was assumed to be an acquisition. If an acquisition impacted a
structure, or rendered a parcel unusable in the opinion of the consultant (e.g. a large part
of a parking lot was acquired), the entire structure or parcel was assumed to be an
acquisition.

A unit price of $5 per square foot of acquisition area was applied to estimate the cost of
property impacts. The total estimated cost of property impacts for a concept is the total
impacted area multiplied by $5 per square foot plus the assessed value of structures
impacted (from the Minnehaha County Assessor’s website) multiplied by 1.5 (to estimate
the fair market value of impacts).

TRAFFIC OPERATIONS

The traffic operations assessment for each preliminary concept was developed using
output from model runs of the Dynamic Traffic Assignment (DTA) model. The 2012
Existing Conditions calibrated DTA model was updated to reflect 2035 No-Build
conditions and used as a baseline model to which output from each preliminary concept
run was compared.

The Measures of Effectiveness (MOEs) from each concept run were compared to the
No-Build MOEs and a percent change calculated between each concept and No-Build.
The following MOEs were used to compare the concepts:

® Queues

e Delay

® Travel Time

® Throughput
MOEs were categorized by interchange areas where appropriate. Graphics highlighting

these interchange areas, along with the DTA model subarea, can be found in APPENDIX
13. DTA MODEL INTERCHANGE AND MODEL SUBAREAS.
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ENVIRONMENTAL REVIEW
A desktop review of available data was analyzed against the preliminary concepts.
Items that could require further analysis at the time of future project initiation were
identified for issues that separate project concepts. Later phases in potential project
corridor planning will require environmental documentation if federal funds are used, and
would require analysis of additional resources such as environmental justice and noise.
The environmental review included the following elements:

® Archaeological and Historical Resources

® Wetlands and Waters

e Threatened and Endangered Species

e Section 4(f) and Section 6(f) Properties

¢ Floodplain

® Regulated Materials

APPENDIX I4. ENVIRONMENTAL CONSTRAINTS MAPS identify constraints in the study area
such as schools, bike trails, rivers, wetlands, parks, and floodplain.

CONSTRUCTION COSTS

Pavement area costs are assumed to include curb, shoulder, median, sidewalk, and
drainage items. For cost estimating purposes, all retaining walls were assumed to have
a constant height of 12 feet over their entire estimated length. Relocation costs are not
included in the ROW cost estimates.

The comparative assessment of the preliminary concepts is summarized in TABLE 3.

Table 3. Preliminary Concepts Composite Comparative Assessment

TRAFFIC ASSESSMENT

PRELIMINARY CONCEPT

ENVIRONMENTAL
IMPACT
ROW (acre)

QUEUES
TRAVEL TIME
THROUGHPUT

6-Lanes, From 26th '\"ed'“m’
1229-C1 Stto 10t’h St n/a Poor Neutral | Neutral | potential $27,620,000 0
4(f)
6-Lanes, From 26th
St to 10th St + 65 Medium/
PricE el mph improved n/a Poor Neutral | Neutral | potential $27,980,000 0
horizontal curves, 4(f)
18th St to SE Ave

FR ags 1%



PRELIMINARY CONCEPT COMPARISON

The preliminary concepts and the concept evaluation were presented at a Public Open
House on June 2", 2015. A summary of the public involvement process and meeting
notes can be found in APPENDIX M. PUBLIC INVOLVEMENT.

Based on the preliminary concept comparison and public feedback, the concepts were
screened through a workshop with the SAT in July 2015 to determine which concepts
should be selected for further development. The concepts selected for further
development are as follows:

e /229-C1. 1-229 6 Lanes from 26" St to 10™" St
e /229-C2. 1-229 6 Lanes from 26" St to 10" St + 65 mph Improved Curves

Section 5.3 - Analysis of Alternative Scenarios

The alternative scenarios carried forward were evaluated through a screening process in
order to identify alternatives recommended to be considered in future studies. Each of
the alternative scenarios were evaluated using additional evaluation criteria including:

® Predictive Crash
® Year of Failure

® Noise

PREDICTIVE CRASH ANALYSIS

Predictive crash analysis was conducted for the freeway segments between the 26
Street and 10" Street interchanges. The predictive safety analysis was based on
principles and methods of the Highway Safety Manual (HSM).

A comparative analysis of the predicted crashes anticipated between the Existing (Year
2012) condition and the Future No-Build (Year 2035) condition, as well as a comparative
analysis between No-Build and Build alternatives was developed.

The predicted annual crash frequencies for the No-Build and Build alternatives (2012 to
2035) are presented in TABLE 4 along with the breakdown of Fatal + Injury (F+I) and
Property Damage Only (PDO) crashes.

Table 4. 1-229 Corridor 2012-2035 Predicted Build and No-Build Annual Crashes

No-Build
1229-C1 B F+l
m PDO
1229-C2
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Planning horizon crash cost savings were calculated for the Build alternatives and are
shown in TABLE 5.

Table 5. I-229 Corridor Planning Horizon Crash Cost Savings

ALTERNATIVE =~ TOTAL USER COST' USER COST SAVINGS?
No-Build | $ 24,600,000 $ -
1229-C1 | $ 25,200,000 $ (600,000)
1229-C2 | $ 24,900,000 $ (300,000)

"Total User Cost — The discounted, monetized safety cost from the crashes totaled for all years in
the period 2012-2035 (rounded to $100,000).

2User Cost Savings - The discounted, monetized safety benefit from the crashes reduced by a
scenario (compared to a baseline of No-Build) totaled for all years in the period 2012-2035
(rounded to $100,000).

Additional detail from the Predictive Crash Analysis can be found in APPENDIX J.
PREDICTIVE SAFETY ANALYSIS.

YEAR OF FAILURE ANALYSIS

A year of failure analysis was conducted for two interchanges that do not have their own
sub-study (Louise Avenue and Western Avenue) in order to identify the year beyond the
Future / Design year (2035) when traffic operations fail to meet acceptable criteria.
Projected traffic volumes beyond year 2035 were developed using straight line
extrapolation between year 2012 adjusted peak hour volumes and year 2035 adjusted
peak hour volumes. Potential years of failure were evaluated in 5-year increments up to
the identified year of failure.

In cases where traffic operations will meet acceptable criteria 30 years beyond the
Future / Design year (2065), the year of failure was identified as “beyond 2065”. No
additional traffic analysis has been conducted for years beyond 2065.

The resulting year of failure analysis for 1-229 Corridor Study is shown in TABLE 6.

Table 6. 1-299 Corridor Year of Failure
ALTERNATIVE YEAR OF FAILURE

Louise-NB Beyond 2065

Western-NB 2040

Additional detail from the Year of Failure Analysis can be found in APPENDIX K. YEAR OF
FAILURE ANALYSIS.

NOISE ANALYSIS

A traffic noise analysis was conducted along the 1-229 corridor’s area of influence for the
two alternative scenarios. The analysis included traffic noise monitoring and modeling.
HDR used the FHWA Traffic Noise Model (TNM), Version 2.5, to evaluate projected
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traffic noise levels under both existing conditions and “Build” alternatives. Basic model
inputs are:

e Existing and Preliminary project concept and geometry
e 2012 and 2035 traffic volumes in the study area

® The operational speed for 1-229: 65 miles per hour (mph); arterial streets:
30-45 mph

Traffic noise impacts were identified in accordance with SDDOT Noise Analysis and
Abatement Guidance (July 13, 2011), which is intended to supplement FHWA traffic
noise and abatement regulations and guidance. The Guidance provides procedures for
noise studies and noise abatement measures to help protect the public health and
welfare, to supply noise abatement criteria, and to establish requirements for traffic noise
information to be given to those officials who have planning and zoning authority.

Noise abatement measures are considered when predicted traffic noise levels approach
or exceed the Noise Abatement Criteria (NAC), or when the predicted traffic noise levels
substantially exceed existing noise levels. As shown in TABLE 7, there are 271 impacts
predicted under the Existing Alternative and 452 impacts predicted under Future Build
Alternatives C1 and C2. The difference in noise levels can primarily be accounted for by
the increase in traffic between the existing and build alternatives as well as any changes
in geometry.

Table 7. Noise Impact Summary

ALTERNATIVE | APPROACH/  SUBSTANTIALLY TOTAL
EXCEED EXCEED RECEPTORS
NAC AFFECTED

Existing
1229-C1
1229-C2

Potential noise abatement measures could be considered for both alternatives. Further
investigation into the feasibility and reasonability (noise reduction goal,
cost-effectiveness, viewpoints of benefited receptors) would need to occur once a
preferred alternative is selected.

A detailed technical memorandum describing the noise analysis can be found in
APPENDIX L. SUB-STUDY 1 NOISE STUDY TECHNICAL REPORT. This memo includes a
discussion of the conceptual feasibility of noise mitigation options in areas where future
noise levels exceed state and federal criteria.

Section 5.4 - Recommendation of Alternatives for Future
Consideration

Based on the evaluation, two (2) alternatives are recommended to advance for future
studies along with No-Build. In addition to the two (2) alternatives, the potential ITS
solutions identified for the 1-229 corridor are recommended to advance.
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The alternative scenarios identified to advance are as follows:

e [229-C1. 1-229 6 Lanes from 26™ St to 10" St
e [229-C2. 1-229 6 Lanes from 26" St to 10" St + 65 mph Improved Curves
e J229-ITS. Potential ITS Solutions

FIGURES 17 AND 18 illustrate the alternative scenarios recommended to advance.
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CHAPTER 6 - PRIORITIZATION AND NEXT STEPS

Section 6.1 - Sub-Studies Identified Alternatives

Each of the individual 1-229 sub-studies has identified alternatives for further
consideration in future studies. The following is a summary of for each sub-study:

1-229 Corridor Study
e 229-C1. 1-229 6 Lanes from 26™ St to 10" St
e /229-C2. 1-229 6 Lanes from 26" St to 10" St + 65 mph Improved Curves
e [229-ITS. Potential ITS Solutions

[-229 Exit 3 (Minnesota Avenue) Crossroad Corridor Study

® Minn-2C. 5/4-Lane Divided Corridor with NE Quadrant Loop and NE
Ramp Aligned with 49™ Street

® Minn-2D. 6/4-Lane Divided Corridor with NE Quadrant Loop and NE
Ramp Aligned with 49" Street

®  Minn-9D. 6/4-Lane Divided Corridor with SPUI and NE Ramp Aligned
with 49" Street

[-229 Exit 4 (Cliff Avenue) Crossroad Corridor Study
e Cliff-1. NB CIliff to SB -229 Loop Ramp
e Cliff-6. SPUI, 41% Street Realigned
e Cliff-7. SPUI, SB 1-229 Off-Ramp Thru & Rights at 415t Street

[-229 Exit 6 (10th Street) Crossroad Corridor Study
® 10th-2B. SPUI + 4-Lane Divided
e 10th-2C. SPUI + 5-Lane
e 10th-5B. DDI + 4-Lane Divided
e 10th-5C. DDI + 5-Lane

[-229 Exit 7 (Rice Street) Crossroad Corridor Study
® Rice-2. 6-Lane Divided
® Rice-2A. 6-Lane Divided, Shifted North to Avoid Railroad ROW
® Rice-3C. 4-Lane Divided, Cleveland Realigned
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[-229 Exit 9 (Benson Road) Crossroad Corridor Study

Benson-1A. NE Quadrant Loop with 3-Lane SB On-Ramp
Benson-1B. NE Quadrant Loop with 2-Lane SB On-Ramp
Benson-4. DDI

Section 6.2 - Prioritization of Corridors

Each corridor was evaluated using three criteria in order to prioritize the corridors. The
three criteria evaluated for each corridor included Timeframe of Traffic Failure, Safety
Cost Savings and DTA Modeling.

Timeframe of Traffic Failure — is the anticipated time range when one or
more of the corridor intersections fails to meet the acceptable LOS
criteria.

Safety Cost Savings — is the range of predicted costs savings from the
predictive crash analysis.

DTA Modeling — was used to identify vehicle delay affecting 1-229 and
cross street corridors under scenarios where investments were made on
multiple interchanges and corridors identified for the 1-229 study area.
Interchanges and corridors that were left unimproved could not handle the
expected traffic growth and that traffic growth then spread to alternate
routes along the street network. Top tier interchanges / corridors were the
locations that when left unimproved showed the highest delay on the
street network.

The corridor prioritization evaluation matrix for the 1-229 MIS is shown in TABLE 8.
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Table 8. 1-229 MIS Corridor Prioritization Evaluation Matrix
SAFETY COST

TIMEFRAME OF

DTA MODELING

CORRIDOR SAVINGS RANGE PRIORITY

TRAFFIC FAILURE (M$)

1-229 Mainline 2025 - 2035 ($0.6) - ($0.3) Low
Minnesota Ave - Exit 3 2015 - 2020 $29.0 - $32.6 High
CIliff Ave - Exit 4 2025 - 2035 $3.8-%$104 High
10t Street - Exit 6 .
et 2015 - 2020 ($2.0) - $10.9 Highest
th — Exi
LU SRR (23 2025 - 2030 Not Available Lowest
(Corridor)
Rice Street — Exit 7 2025 - 2035 Low
(Interchange)
Rice Street — Exit 7 $10.4 - $10.8"
(Realigned Cleveland 2025 - 2035 Medium
Ave)
2020 - 2025;
Benson Road - Exit 9 2015 — 2020 if east $5.8 - $27.8 Highest
side develops

Notes:
"Safety cost does not include safety benefit of grade separation of the railroad in
Concept Rice-3C.

In addition to evaluating the concepts based on the above criteria, supplemental
information was compiled for each corridor. The supplemental information was not used
to prioritize the corridors, but was provided as information to be used to assist the
SDDOT and City of Sioux Falls in programming the corridor projects. The corridor
supplemental information for the 1-229 MIS is shown in TABLE 9.
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Table 9. 1-229 MIS Corridor Supplemental Information

PAVEMENT
CORRIDOR COST RANGE (M$) | CONDITION INDEX /
RELATIVE LIFE 2

BRIDGE
CONDITION?

1-229 Mainline $27.6 - $28.0 2'1755\'(:;:1 Peck Preservation
Minnesota Ave - Exit 3 $37.5-$41.4 0 581 . v:ars Rgg?ge
_ 2
CIiff Ave - Exit 4 $11.6 - $25.0 , 411 ) szars 202?-'32%630
10;:nst::i(;ta}l§f)t : $21.8 - $27.1 7 4 $2- \?:;S Deck Preservation
= (chrop;'t:itd;'I'E)Xit : $28-%21.3 106-332(-) S\)(‘It-:'zars e
Ric?n?et;::ita;::)it ‘ 69 - 832 Deck Preservation
Ric(e Street — Exit 7 $37.0-$70.7 12- 20 Years 2030
(Realigned Cleveland Ave)
Benson Road — Exit 9 $31.9 - $37.9 o :(Zezars D e vation

Notes:

'SDDOT Pavement Management System

2City of Sioux Falls Pavement Management Analysis Report
3SDDOT Bridge Management Data

The corridor prioritization evaluation table was used to develop project priority levels for
the 1-229 MIS. The projects were separated into six tiers with tier 1 being the highest
priority and tier 6 being the lowest priority. In addition to the projects shown in the
evaluation matrix, three other projects were incorporated into the project prioritization
including the 26" Street - Exit 5 (currently programmed) project, ITS solutions project
and the bicycle/pedestrian [-229 overpass (west of Minnesota Avenue). The project
prioritization is displayed graphically on FIGURE 19.
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Figure 19. Project Prioritization
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The project prioritization was presented to the public to receive feedback at a Public
Open House on December 6, 2016. A summary of the public involvement process and
meeting notes can be found in APPENDIX M. PUBLIC INVOLVEMENT.

Section 6.3 - Next Steps

The 1-229 MIS:

Identified existing and future traffic and safety issues and needs on the
Study Area roadways.

Developed reasonable improvement concept options and alternative
scenarios to address the traffic and safety needs.

Evaluated the benefits and drawbacks of each of the concept options and
alternative scenarios.

Identified alternative scenarios for further consideration in future studies.
The alternative scenarios are as follows:
o [1229-C1. 1-229 6 Lanes from 26™ St to 10" St

o 1229-C2. 1-229 6 Lanes from 26" St to 10" St + 65 mph Improved
Curves

o 1229-ITS. Potential ITS Solutions

These are the anticipated next steps for the projects associated with the 1-229 Corridor

Study:

FR

Refine the implementation timeframe and funding responsibility. The 1-229
Corridor (26™ Street to 10" Street) was identified as a low priority in the
overall I-229 MIS.

Add projects, as necessary, to the MPO fiscally constrained Long Range
Transportation Plan.

Fund individual projects in the State 8-year Improvement Program or City
5-year Improvement Program.

Prepare Interchange Modification Reports for the 1-229 interchange
projects.

Prepare an environmental document for each project in accordance with
National Environmental Policy Act and other applicable federal and state
regulations. This step includes further design refinement and in-depth
analysis of each option. The No-Build option will be considered as well as
all of the options identified in this Corridor Study.

Select a preferred option for each project.
Acquire right-of-way (where necessary).
Complete final design plans.

Construct project.
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The SDDOT and Sioux Falls MPO have identified 1-229 projects and placed them into
the tentative 2018-2021 Statewide Transportation Improvement Program (STIP) and
2022-2025 Developmental Program. The projects are shown in TABLE 10.

Table 10. Tentative I-229 Programmed Projects

STIP Projects

Project Location

Project Improvement

Approach Slabs to

Funding
(Current Year

M$)

032L Solberg-Tallgrass Overpass Structure

4778 26t Street — Exit 5 Interchange Interchange Modification $12.9
062U 1-229 Corridor Median Lighting $2.0
01QA 60th Street North Overpass Replace Structure $4.0

|1-229 Corridor

ITS Improvements

Developmental Projects

Year

PCN

Project Location

Project Improvement

Funding
(Current Year

M$)

2022 067Q l-zz?o_BV:nesSctirgéavc?TIléii J{(IS))(it 2) | Crossover Improvements $0.5
2023 04XK Benson Road — Exit 9 Interchange Modification $25.9
2024 000S Minnesota Avenue — Exit 3 Interchange Modification $21.5
2025 05HN Cliff Avenue — Exit 4 Interchange Modification $18.7
IR s Western Avenue — Exit 2 Ramp 'rgf]“;{‘;er?pe“t -NB TBD
B8 020Z/0210 | 1-29/1-229 69th Street Overpass New Structures $19.0

FR

Page |49



APPENDICES

APPENDIX A. METHODS AND ASSUMPTIONS FOR SUB-STUDY 1
APPENDIX B. TRAFFIC DATA COLLECTION

APPENDIX C. ORIGIN-DESTINATION DATA COLLECTION
APPENDIX D. DTA MODEL VALIDATION REPORT

APPENDIX E1. TRAFFIC CAPACITY ANALYSIS METHODOLOGIES
APPENDIX E2. EXISTING HCS 2010 REPORTS

APPENDIX E3. YEAR 2035 FUTURE VOLUMES

APPENDIX E4. 2035 No-BuUILD OPERATIONAL ANALYSIS TECHNICAL
MEMORANDUM

APPENDIX F1. EXISTING CONDITIONS CRASH RATES

APPENDIX F2. EXISTING CONDITIONS SAFETY ASSESSMENT
APPENDIX G1. ITS ASSESSMENT

APPENDIX G2. SUMMARY OF THE CURRENT ITS OPERATIONS QUESTIONNAIRE
APPENDIX G3. POTENTIAL PLACEMENT OF ITS DEVICES

APPENDIX H. INCIDENT MANAGEMENT ACTIONS AND DETOUR ROUTES
APPENDIX I1. PRELIMINARY CONCEPT FIGURES

APPENDIX 12. PRELIMINARY CONCEPTS TECH MEMO

APPENDIX I3. DTA MODEL INTERCHANGE AND MODEL SUBAREAS
APPENDIX |14. ENVIRONMENTAL CONSTRAINTS MAPS

APPENDIX J. PREDICTIVE SAFETY ANALYSIS

APPENDIX K. YEAR OF FAILURE ANALYSIS

APPENDIX L. SUB-STUDY 1 NOISE STUDY TECHNICAL REPORT

APPENDIX M. PuUBLIC INVOLVEMENT

FR age la



APPENDIX A -

METHODS AND ASSUMPTIONS DOCUMENT

e M&A AMENDMENT #2
 APPENDICES

0 CRASH PREDICTION ANALYSIS PROCEDURES
FOR DIVERGING DIAMOND INTERCHANGE (DDI),
SINGLE-POINT URBAN INTERCHANGE (SPUI),
AND TWO-LANE LOOP RAMP

0 M&A AMENDMENT #1
0 ORIGINAL M&A

hdrinc.com 6300 W. Old Village Place, Suite 100, Sioux Falls, SD, 57108
(605) 977-7740



Methods & Assumptions
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ﬁ: CITY OF SIOUX FALLS
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Provkling a Better Quality of Life for You!
1. Methods and Assumptions Cover Page

1-229 Major Investment Corridor Study: Sub-Study #1- Amendment 2

To:  Study Advisory Team (SDDOT, FHWA, City of Sioux Falls)

From: Brian Ray, HDR Project: |-229 Major Investment Corridor Study
Courtney Sokol, HDR
Jon Markt, HDR

CC:  File

November 4, 2015 &Ob 207030
(e

Methods and Assumptions Document

The original Methods and Assumptions document was developed as a summation of the
Methods and Assumptions Meeting held on April 30, 2013 with representatives from the
South Dakota Department of Transportation (SDDOT), Federal Highway Administration
(FHWA), City of Sioux Falls, Sioux Falls MPO, and HDR.

Amendment 1 includes changes to accommodate updated schedule, SAT team members,
traffic forecasting methodology, and right-turn on red volumes, as discussed at the SAT
meeting held on August 13, 2014.

Amendment 2 includes changes related to updated schedule, addition of Sub-Study 5
(Exit 7: Rice Street), year of failure analysis, and crash prediction (safety) analysis as
discussed at the SAT meeting held on November 2, 2015. This document is intended to
serve as a historical record of the process, dates, and decisions made by the study team
representatives for the I-229 Major Investment Corridor Study: Sub-Study #1.
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[-229 MIS Sub-Study #1. M&A Amendment #2

2. Stakeholder Acceptance Page

The undersigned parties concur with Amendment 2 to this document.

Signature ﬁiﬂézf‘t%fﬂ 0 /(v N K {g‘ hed 5/1?5/‘4/ /'57[
Title Tifl g
I/2/ 15
Date Date
Notes:

(1) Participation on the Study Advisory Team and/or signing of this
document does not constitute approval of the I-229 Major Investment
Corridor Study: Sub-Study #1 Final Report or conclusions.

(2) All members of the Study Advisory Team will accept this document as
a guide and reference as the study progresses through the various
stages of development. If there are any agreed upon changes to the
assumptions in this document a revision will be created, endorsed
and signed by all the signatories.

HDR Engineering, Inc. 8404 Indian Hills Drive Phone (402) 399-1000 Page 20f 28

Ci\pwworkinglomald1971487\-229_MIS_SS1_MethodsAssumplions_151026.docx 0o NE 68114 s hdrinc.com
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Amendment Notes

HDR Engineering, Inc. 8404 Indian Hills Drive Phone (4_02) 399-1000 Page 30f 28
C:\pwworkinglomald1971487\-229_MIS_SS1_MethodsAssumptions 151026.docx Omaha, NE 68114 i dfinG.com
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FR

Meeting Minutes

Project  1-229 Major Investment Study (MIS)
Subject:  Study Advisory Team (SAT) Meeting # 13
Dale.  Monday, November 2, 2015

Location:  Online Meeting

Attendees
Mike Behm — SDDOT Travis Dressen, SDDOT
Craig Smith - SDDOT Joel Gengler, SDDOT
Scott Jansen - SDDOT Shannon Ausen — City of Sioux Falls
Jeff Brosz — SDDOT Heath Hoftiezer — City of Sioux Falls
Kevin Goeden — SDDOT Amber Gibson — SECOG/Sioux Falls MPO
Pete Longman - SDDOT Jason Kjenstad - HDR
Andy Vandel - SDDOT Jon Markt - HDR
Paul Nikolas — SDDOT Dave Meier - HDR
Steve Gramm - SDDOT Courtney Sokol- HDR
Brad Remmich — SDDOT Brian Ray - HDR

Christina Bennett — SDDOT
Ron McMahon - FHWA
Mark Hoines, FHWA

Online Meeting

SAT meeting #13 served the primary purpose of reviewing SAT comments on Methods and Assumptions
updates pertaining to the Highway Safety Analysis and to review comments on a draft M&A document for
Sub-Study 5 (Rice Street Corridor Study). The consultant team provided the M&A documents (Updates
to Sub-studies 1-4, original for Sub-study 5) for SAT review on October 26™

The four existing M&A documents (Sub-Studies 1-4) were primarily updated to reflect:

An updated project schedule

Addition of Sub-Study 5 (Exit 7: Rice Street)
Addition of year of failure analysis

Addition of crash prediction (safety) analysis

The original M&A for Sub-Study 5 addresses the Exit 7: Rice Street area in a similar manner as the Sub-
Study 3 M&A addresses 10" Street and the Sub-Study 4 M&A addresses Benson Road, including the
above bullet list of updates. The Sub-Study 5 M&A varies slightly from the Sub Study 3 & 4 M&A
documents in section 8. Travel Forecast, which outlines changes that will be made in the Sub-Study 1-4
model based on direction from the City of Sioux Falls to support volume development along Rice Street.

Portions of the five M&A documents were highlighted in green to signify changes.
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Action Items Responsibilit)
Submit $81-5 Methods and Assumptions documents HDR

for signature

Update project website to include Sub-Study 5 and to | HDR

identify study concepts eliminated from further

consideration by SAT

Email blast to public meeting

participants/stakeholders calling attention to updated

website

Press Release SDDOT

Add Year of Failure for No-Build at Louise and Cliff to | HDR
Sub-Study 1 M&A

Update Sub-Study maps to improve street labeling

and background local road legibility

Modify M&A documents to change reference to SD

100 to Veterans Memorial Parkway

Provide estimated staff-hours to correspond with HDR/HR Green

supplemental scope previously provided to SDDOT

1. Introductions
2. Review of Sub-Study 1, Amendment 2 M&A

HDR provided overview of Amendment 2 updates to the project schedule

City of Sioux Falls inquired about how to address the public, who is expecting updates

from the study in late 2015 / early 2016.

i. HDR noted that the public is not yet formally aware of the new Rice Street Sub-

Study #5. Need to communicate to the public SAT desire to focus on Sub-Study

#5 to “catch up” to status of other sub-studies, to conclude all sub-studies

together.

i. SDDOT requested that the project website be updated to address this and an

email blast to those in the project contact database.

iii. City of Sioux Falls requested that SDDOT also send out a formal press release.

SDDOT requested the map on page 9 to be modified to include a label for Solberg

Avenue.
Crash Prediction / Highway Safety Analysis
i. FHWA inquired about the gap in mile markers.

1. HDR clarified it excludes portion of I-229 between 26" Street ramps.
This analysis applies to locations where there are proposed
improvements. Similar rationale for why only Cliff southbound is
identified - since there are no improvements recommended for
northbound direction.
Data collection - no comments
Traffic operations - no comments

Travel forecasts - no comments
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Safety

i. SDDOT asked about breakdown of crash type and severity.

1. HDR will add bullet for defaults from HSM for crash type prediction.
Defaults are not applicable to DDI and SPUI - these configurations will
only have qualitative review.

ii. No other comments from the SAT.

8DDOT requested that the Year of Failure Analysis be added for No-Build at Louise and
Cliff in the Sub-Study #1 M&A document,

3. Review of Sub-Study 2-4, Amendment 2 M&A
SDDOT requested that intersections that are to be analyzed in the individual sub-studies
are labeled on the maps provided in the M&A documents.
SDDOT noted that reference to SD 100 is no longer valid and needs to be changed to
Veterans Memorial Parkway. HDR will update in the M&A document(s).

4. Review of Sub-Study 5 M&A
Original Methods and Assumptions document.
SDDOT noted the error on page 7 — change “Benson” to “Rice”.
FHWA requested the Sub-Study 5 map be adjusted to darken the local street line
weights.
Need for the study:

i. City of Sioux Falls advised that the need for the study should include noting the
geographical constraints, including the rail line and its proximity to Rice Street
improvements.

i. SDDOT added that the need for the study should include that pressure on this
interchange will increase as development continues to the northeast related to
construction of Veterans Memorial Parkway.

City of Sioux Falls asked if the DTA model has the Russell to Rice connection. HDR to
confirm this connection is included. (Note: the 2035 DTA model will not be used in Sub-
Study 5, but the question remains valid for confirmation of this connection in the 2035
macro model). — HDR confirmed that this connection is included in the DTA model.
SDDOT noted that reference to SD 100 is no longer valid and needs to be changed to
Veterans Memorial Parkway. HDR will update in the M&A document(s).

5. Other
SDDOT requested an estimate of staff-hours for review with the supplemental scope of
services previously submitted by the consultant team.
City of Sioux Falls requested that the study website be updated before Thanksgiving.

Website will identify concepts that were eliminated from further consideration by the SAT.
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Next Steps:
Submit $S1-5 Methods and Assumptions documents for signature. Items addressed
include:
i. Add Year of Failure for No-Build at Louise and Cliff to Sub-Study 1 M&A.
ii. Update Sub-Study maps to add more street labels and improve the legibility of
background local roads.
Modify M&A documents to change reference to SD 100 to Veterans Memorial
Parkway.
iv. Add bullet for defaults from HSM for crash type prediction.
v. Sub-Study #5: Error on page 7 — changed “Benson” to “Rice”.
vi. Fix double-period errors in documents

Update project website to include Sub-Study 5 (HDR).

Email blast to public meeting participants/stakeholders (HDR).

Press Release (SDDOT).

HDR to provide estimated staff-hours associated with supplemental scope to SDDOT.

Page 7 of 96
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Introduction and Project Description

Project Background and Understanding

Sub-Study 1 will analyze existing and future conditions along the entire [-229
corridor, service interchanges, and crossroads, assess the impact on the
transportation system, determine feasible solutions to those impacts, and prioritize a
list of recommendations that will maximize the efficiency of the corridor. The study
will fulfill the following objectives:

Complete a traffic level of service analysis for both existing and future (2035)
no-build conditions on the 1-229 mainline, select interchanges and
crossroads.

Complete a safety analysis of 1-229 mainline, interchanges and crossroads.
Identify locations on 1-229 not in compliance with current design standards
under both the current and forecasted future traffic conditions.

Determine the effects of incidents on traffic operations within the 1-229
corridor’'s area of influence.

Develop a long range plan consisting of feasible solutions to address the
portions of the Interstate System that fail to meet current design standards,
traffic level of service expectations, and/or have identifiable safety concerns
under both the current and forecasted future traffic conditions.

Create final products for use by the SDDOT which will guide the Department
in the implementation of recommended improvements that will maximize the
efficiency of the system.

w N

Location

The [-229 corridor is located east of I-29 in the Sioux Falls metropolitan area. The
mainline interstate study limits include a 10.5 mile section from the Solberg Avenue
overpass (currently under construction) to the 60" Street North overpass. Eight
service interchanges are located on 1-229 within the study area, including:

Exit 1: Louise Avenue
Exit 2: Western Avenue
Exit 3: Minnesota Avenue
Exit 4: Cliff Avenue

Exit 5: 26th Street

Exit 6: 10th Street

Exit 7: Rice Street

Exit 9: Benson Road

A subset of the arterial street network that connects to the 1-229 corridor is included
in the study area as well, including the following crossroad corridors:

Solberg Avenue from 69th Street to 57th Street
Louise Avenue from 69th Street to 57th Street

HDR Engineering, Inc. 8404 Indian Hills Drive Phone (402) 399-1000 Page 4 of 28
C:\pwworkinglomald1971487\-229_ MIS_SS1_MethodsAssumptions_151026.docx Omaha, NE 68114 i hdrinc.com
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57th Street from Louise Avenue to Western Avenue
Western Avenue from 57th Street to 49th Street
Minnesota Avenue from 57th Street to 41st Street
CIiff Avenue from 49th Street to 33rd Street

26th Street from Cliff Avenue to Southeastern Drive
33rd Street from Cliff Avenue to Yeager Road

Yeager Road from 33rd Street to 26th Street
Southeastern Avenue from 18th Street to 26th Street
18th Street from Southeastern Drive to Cleveland Avenue
12th Street from Lowell Avenue to Cleveland Avenue
10th Street from Jessica Avenue to Bahnson Avenue
6th Street from Lowell Avenue to Cleveland Avenue
Rice Street from Wayland Avenue to Bahnson Avenue
Benson Road from CIliff Avenue to Sycamore Avenue

60th Street North from Lewis Avenue to Bahnson Avenue (Proposed)

An illustration of the Sub-Study 1 study area is shown in Section 4 (Study Area) of
this report.

Need for Study

The study team has determined the following needs for this specific study (for future
Year 2035 AM, PM, and Off-Peak periods representing average weekday traffic
conditions):

Mainline Level of Service (LOS) of C or better throughout the 1-229 corridor
Ramp merge/diverge LOS of C or better for all interchange ramps through the
[-229 corridor

Ramp terminal intersection LOS of D or better for all interchanges throughout
the 1-229 corridor

Identification of areas not in compliance with current Interstate design
standards.

Incident management planning is also needed to identify methods for
handling mainline traffic during incidents, weather, and special events.

HDR Eng]neering’ In¢. 8404 Indian Hills Drive Phone (402) 399-1000 Page 5 of 28

C:\pwworkingloma\d197148741-229_MIS_SS1_MethodsAssumptions_151026.docx e NE 68114 ww.dring.com
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Study Schedule
April 2013 Methods & Assumptions Documentation
April 2013- Baseline Conditions Analysis/ Data Coliection
August 2013
August 2013- Existing Traffic and Operations Analysis
December 2014 Incident, Weather, and Special Event Analysis
Future Needs Analysis {(No Build)
Safety Analysis
ITS Assessment
Pubiic Meeting #1 (Project Kickoff/ Existing Analysis Stage)
{October 2013)
October 2014- Noise Analysis
June 2015 ldentification of Solutions

June 2015 - Apri
2016*

May 2016-
November 2016*

Public Meeting #2 (Scenario Building Stage) (June 2015)
MPO Meeting (Scenario Building Presentation

Analysis of Solutions

Project Recommendations

Sub-Siudy 1 Report Documentation

Public Meeting #3 (Draft Report Stage)

MPO Meeting {Final Recommendations Presentation}

*Scheduie controlled by Sub-Study 5 schedule

Facilities Affected by the Study

Given the regional context of the {-229 corridor, modifications to -229 mainline,
service interchanges or crossroad cortidors may impact transportation facilities
throughout the metropolitan area. Modifications at service interchanges would have
the potential to affect adjacent interstate ramp terminal intersections and/or arterial
street corridors. The large study area defined in Sub-Study 17 is intended to provide
a comprehensive assessment of interstate, ramp, and arterial streets such that
facilities affected by the study recommendations are included in the analysis.

Previous Studies

The following previous studies will be reviewed during the course of this study:
Direction 2035, Sioux Falls MPO Long-Range Transporiation Plan (LRTP)

http://www. siouxfalls.org/~/media/Documents/planning/iona-
ranqefiip/2035 Irtp/adopted ip revi20210.pdf

Sipux Fails Comprehensive Development Plan
htip:/Aww _siouxfalls org/~/media/Documents/plannina/shape sfichapters-

Sioux Falls Transit Development Plan 2011+ 2015

hitp.//mww, siouxfalis.org/~/media/Documents/planning/long-

BG4 fndian Hiks Drive Page 6 of 28

Oragha, NE G8H4

P (407) 399- 1000

HDR Engineering, Inc.
i NG com

Clipwworkingtomald 197 14874-228_MIS_S31_MethodsAssumplions 15 1026.doex
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range/2011 2015 Transit Development Plan.pdf
2007 Sioux Falls Bicycle Plan

le/Bicycle Plan Finab.pdf
The Sioux Falls MPO Multi-Use Trail Study

xFallsMUTCS . pdf

60" Street North Planning and Feasibility Study
hitp:/'www. siouxfalls .org/~/media/Documents/publicworks/engineering/proj
ects/60th-st-feasibility-report-may-12/60th-St-North-Study-Fina-Report-

Sioux Falls Major Street and Access Management Plan
hitp:/fwww. siouxfalls org/~/media/Documents/planning/transportation/fong-
range/majorsireetplanmediumfinal % 20pdf.pdf

1-229 Exit 5 (26" Street) Crossroad Corridor Study
http:/f26thstreetcorridorstudy.com/

Interstate 90/ interstate 229 Access Modification Request (Draft)
Northeast Transportation Network Feasibility Study

2010 Decennial intersiate Corridor Study and 2000 Decennial interstate
Study

N. Bahnson Avenue Feasibility Study

Cleveland Avenue Study

SIMPCO Incident Management Plan

ITS Studies from City of Sioux Falls and SDDOT

HDR Enginsaring, inc. 5404 Inddian Hikis Drive Phone (4022) 3441000 Page 7 of 28
£Apawarkingloma\d19714874.220_MiS_SS1_MethodsAssumptions 151026.doex O ene: e 00114 e it comm
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Study Advisory Team Members

A Study Advisory Team has been formed to guide the study through completion,
The Study Advisory Team is comprised of representative parties of the SDDOT,

FHWA and City of Sioux Falls. Members of the Study Advisory Team are:

Shannon Ausen City of Sioux Fafls — Public Works

Mike Behm SDEOT -~ Project Development

Christina Bennett SDDOT - Operations Support

Jeff Brosz SDDOT - Transportation inventory Management
Andy Vandel SDDOT - Project Development {Safe

Joet Gengler SDDOT - Right of Wa

Amber Gibson Sioux Falis MPO

Kevin Goeden SDDOT - Bridae Design

Steve Gramm SDDOT - Project Development (Plannin

Heath Hoftiezer City of Sioux Falls — Public Works

Mark Hoines FHWA

Dave Huft SDDOT — Research

Bruce Hunt FHWA

Scott Jansen SDDROT - Mitchell Region

Captain Alan Welsh South Dakota Highway Patrol

Rvan Kerkviiet Sioux Falls MPO - Citizens Advisory Commitiee
Tom Lehmkuhi SDDOT - Project Development (Envirgnmental
Pete Longman SDDOT — Road Design

Ron McMahon FHWA

Paut Nikelas SDDOT — Road Design

Brad Remmich SDDOT — Project Development (Planning
Craig Smith SDDOT ~ Mitcheil Region

Additional team members may be added as the study progresses.

Study Area

The study area for Sub-Study 1 was defined by the Study Advisory Team and is
illustrated in this report for documentation, The study area contains 1-229 freeway
segments and junctions from east of the 1-29/1-229 systems interchange to south of
the 1-90/1-229 systems interchange. The study area also contains ramp terminal
intersections at each interchange along 1-229 and intersections adjacent to those
ramp terminal intersections, The following graphic shows the study area and

dentifies each of the study intersections.

HOR Engineering, inc.
CApwiworkinglomald 197 14874-229_MIS_SST_MethodsAssumplions 15 {026.doex

8404 Ingiar Hils Drive
Omaha, KE 68414

Phigni {402} 35%-1000
Wi, NEnC.Coar

Fage Eof 28
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Sub-Study 1 Study Area

_ 4
E 60TH S‘HTF
lLegend
1-22% Corridor Study Area
O 1229 Corridor Study Interseclion
£ BENSON RD

Not to Scale |

[-229 Major Investment Corridor Study
1-229 Corridor Study Area

HBR Engineeting, Iac. 8404 fncian Hil, Bitive Phane (402} 380-1000 Page Yof 28
. Omaha, NE BE114 hidsirne.
Cipwworkinglomaid19714871-220 WS 551 MethodsAssumplions_151026.doex mata, NE B wehty, elting Gorm
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Siudy Intersections:
Solberg Avenue Infersections

Solbery Avenue & 57th Street
o Solberg Avenue & 69th Street
Louise Avenue {Exit 1C} Intersections
Louise Avenue & 57th Sireet®
Louise Avenue & 59th Street*
Louise Avenue & 1-229 Southbound Ramps*
Louise Avenue & 1-229 Northbound Ramps*
Louise Avenue & 69th Street™
Western Avenue (Exit 2) Intersections
Western Avenue & 49th Street
Western Avenue & {-229 Scuthbound Ramps
Western Avenue & 1-229 Northbound Ramps
o Western Avenue & 57th Street
Minnesota Avenue {Exit 3) Iniersections
Minnesota Avenue & 41st Street”
Minnesota Avenue & 49th Street”
Minnesota Avenue & 1-229 Southbound Ramps*
Minnesoia Avenue & 1-229 Northbound Ramps*
o Minnesota Avenue & 57th Street™
Cliff Avenue {Exit 4) intersections
Cliff Avenue & 33rd Street*
Ciiff Avenue & 1-229 Southbound Ramps*
Cliff Avenue & 1-229 Northbound Ramps™
Clif Avenue & 49th Street*
26th Street (Exit 5) Intersections
26th Street & Cliff Avenue
26th Street & Van Eps Avenue
26th Street & Yeager Road
Yeager Road & 1-229 Southbound Ramps
26th Street & 1-229 Northbound Ramps
o 26th Street & Scutheastern Avenue
18th Street Intersections
18th Street & Southeastern Avenue
o 18th Street & Cleveland Avenue
12th Street Intersections
12th Street & Lowell Avenue
12th Street & Cleveland Avenue
10ih Street {Exit 6} intersections
10th Street & Lowell Avenue™

HDR Enginesting, inc. G404 |rdan Hills Drive Prane {463 309.1000 Page 0ol 28

Cipwwadkinglomald 1971487220 MIS_SS1_MethodsAssumptions 15 1026.doex Do REBBTH s dinG Gom
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o 10th Street & -229 Southbound/Northbound Ramps (Single-Point) *
o 10th Street & Cleveland Avenue*
6th Street Intersections
o 6th Street & Lowell Avenue®
o 6th Street & Cleveland Avenue*
Rice Street (Exit 7) Intersections
o Rice Sireef & Wayland Avenue®
o Rice Street & 1-229 Southbound Ramps™
o Rice Street & 1-229 Northbound Ramps*
o Rice Streetd Bahnson Avenue”
Benson Road (Exit 9) Intersections
o Benson Road & Cliff Avenue®
Benson Road & Lewis Avenue”
Benson Read & 1-229 Southbound Ramps*
Bensen Road & 1-229 Northbound Ramps*
Benson Road & Hall Avenue*
o Benson Road & Sycamore Avenue
60th Street North Intersections
o 60th Street North & Lewis Avenue
o 60th Street North & Bahnson Avenue (Proposed)

0O ¢ 0

* Intersections denoted with an asterisk will be included in year of failure analysis.

Study Basic Freeway Areas (See also Note 1 below for designated analysis areas
as potential Freeway Weave Areas for segments including auxiliary lanes);
1-229 Northbound
o Segment between {-29 Northbound (Exit 1B} and Louise Avenue (Exit

1G)

Segment between Louise Avenue (Exit 1C) and Western Avenue (Exit

2)"

Segment between Western Avenue (Exit 2) and Minnesota Avenue

(Exit 3) *

Segment between Minnesota Avenue (Exit 3) and Cliff Avenue (Exit 4)

Segment between Cliff Avenue (Exit 4} and 26th Street (Exit 5) '
Segment between 26th Street (Exit 5) and 10th Street {Exit 6)
Segment between 10th Street (Exit 6) and Rice Street {Exit 7) !
Segment between Rice Street (Exit 7) and Benson Road {Exit 9}
Segment between Benson Road (Exit 8) and i-90 Eastbound (Exit
10A)

[-2289 Scuthbound

o Segment between 1-90 Eastbound (Exit 10A} and Benson Road (Exit

HDR Engineering, Inc. #4104 indian Hiks Brive Phore (402} 359-1000 Page 11of 28
) ¥ 114 wnw. hitFnG cos
Cpwharkinglomald 19744874229 MIS 551 MethodsAssumplions 131026.doey e NEGE hrio com
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Segment between Benson Road (Exit 9) and Rice Street (Exit 7)
Segment between Rice Street {Exit 7) and 10th Street (Exit 6)
Segment between 10th Street (Exit 8) and 26th Street (Exit 5)
Segment between 26th Street (Exit 5) and CIiff Avenue (Exit 4) °
Segment between Cliff Avenue (Exit 4) and Minnesota Avenue {Exit 3)

Segment between Minnesota Avenue {Exit 3) and Western Avenue
(Exit 2} '

Segment between Western Avenue {(Exit 2) and Louise Avenue {Exit
1Cy’

Segment between Louise Avenue (Exit 1C) and 1-28 Northbound (Exit
1B)

Segment will be evaluated using Highway Capacity Manual (HCM) 2010
procedures to determine if the segment meets the criteria for a weave
segment. If the segment meets the weave segment criteria the segment wilf
be analyzed as a Freeway Weave Area and not a Basic Freeway Area.

Study Ramp Junctions {See also Note 2 below for designated analysis areas as
potential Freeway Weave Areas):
1-229 Northbound
Diverge to Louise Avenue (Exit 1C)*
Merge from Louise Avenue Northbound (Exit 1C)
Merge from 26th Street (Exit 5)
Diverge to 10th Street (Exit 6)
o Merge from Benson Road {Exit 9)
|-229 Southbound
Diverge tc Benson Road (Exit 9)
Merge from 10th Street (Exit 6)
Diverge to 26th Street (Exit 5)
Merge from Louise Avenue (Exit 1C}

Basic freeway segment upsiream will be evaluated using HCM 2010
procedures to determine if the upsfream segment meets the criteria for a
weave segment. If the upstream segment meets the weave segment criteria
the segment will be analyzed as a Freeway Weave Area and the Diverge
Ramp Junction analysis would not apply.

Study Mainline Freeway Areas (Crash Prediction)
1-229 Northbound & Southbound

Between mile marker 2.5 and mile marker 4.25
Between mile marker 5 and mile marker 10

HBR Engineering, Inc. B4 frfian HiBs Dirive Phine (402} 365-1000 Page 12 of 28
Cpwworkinglomald197 44871228 MIS_S81_MethodsAssumptions 151026.dogx e 1E 6814 WHREFNC Cot
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Study Service interchange Areas (Crash Prediction)
Exit 3: Minnesota Avenue

Exit 4. Cliff Avenue*
Exit 6. 10th Street
Exit 7: Rice Street
Exit 9: Benson Road

*|-229 Southbound on-ramp(s) and southbound ramp terminal intersection only

Study Intersections {Crash Prediction)
Minnpesota Avenue & 1-229 Northbound Ramps®

Minnesota Avenue & 1-229 Southbound Ramps™

Minnesota Avenue & 49 Street*

Cliff Avenue & 1-229 Southbound On-Ramp*

Cliff Avenue & 1-229 Southbound Off-Ramp / 41% Street*
10" Street & -229 Northbound & Southbound Ramps {Single Point Urban
Interchange)*

6" Street & i-229 Scuthbound Ramp / Access Road**

6" Street & -229 Northbound Ramp / Access Road*

Rice Street & 1-229 Southbound Ramps

Rice Street & 1-229 Northbound Ramps / Cleveland Avenue™®
Benson Road & |-229 Southbound Ramps

Benson Road & |-229 Northbound Ramps

*Intersection is combined with adjacent intersections or split from a single
niersection to form multiple intersections in some build alternatives
**Two roads do not intersect in some build alternatives

Analysis Years/Periods
This study will evaluate traffic during and for the following time periods:

Existing Conditions — Existing conditions analyses will be conducted for year 2012
volume conditions. Turning movement counts were collected at several study area
intersections in 2012. iMersections that do not already have recent count data from
2012 will be counted by the City of Sicux Falls or HDR as part of this study as
desicribeg in Section 6. For existing conditions the following time periods will be
evalualed:

Existing Conditions (Year 2012) ~ AM Peak Period (7:00 to 9:00 AM)
Existing Conditions (Year 2012) — PM Peak Period (4:00 to 8:00 PM)

Future/ Design Conditions — Future/ Design conditions analyses will be conducted
for year 2035 conditions. This horizon year matches the planning horizon of the
current Sioux Falis LRTP. The Travel Demand Model was calibrated and updated in
year 2009 for a base year 2008 and planning horizon of year 2035. Projected traffic

HDR Engineering, Inc. BAO4 Indian Hilk Eirie Proe (452) 399-1000 Page 1301 28

Cpuworkingloma\d197 14874-220 MIS_SSt_MethodsAssumplions_151026.docy oo NEBETIE v RdrRc con:
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volumes from the Sioux Falls MPO Travel Demand Model will be utilized to establish
year 2035 volumes. For the design conditions the following time periods wilt be
evajuated:
Future/Design Conditions (Year 2035) — AM Peak Period (7:00 to 9:00 AM)
Future/Design Conditions (Year 2035) — PM Peak Period (4:00 to 6:00 PM)

Interim Conditions — No interim conditions will be evaluated as part of this study.

Year of Faiture Conditions Analysis

Year of Failure Conditions (Year determined by analysis) — AM Peak Hour
Year of Failure Conditions (Year detarmined by analysis) — PM Peak Hour

Data Collection

Data Collection is one of the most important items during any transportation
planning study. The data collection efforts are documented below:

Existing Arterial Intersection Turning Movement Count Data

Turning movement counts define actual traffic at the study intersections during the
course of a typical weekday. The most recent turning movement counts provided
by the City of Sioux Falls were conducted in year 2012 and were deemed suitable
for use in this study. These counts include volume data in 15-minute intervais.
Study area intersections with counts older than year 2012 will be collected in the
spring of 2013 to capture conditions for an existing conditions average weekday.
These intersections will be coliected by either HDR or the City, as outlined in the
table below. These turning movement counts will be coilected during the AM and
PM peak periods in 15-minute intervals.

For some of the intersections listed in this table, their operational analysis resulis
will not be reported in Sub-Study 1, but instead in subseguent Sub Studies. in an
effort to streamline data collection efforts in anticipation of these future sub studies,
they are included in the data coliection effort of Sub Study 1.

TURNING MOVEMENT COUNTS

LATEST  NEW COUNT SUB-STUDY
LOCATION cOUNT  COUNT ' pecponsimiLiTY FOR
NEEDED? ANALYSIS
BOTH ST, NLEWIS AVE. 4/18/2011
60TH 8T. N./BAHNSON AVE. n/a, Intersection does not currently exist
HBR Engineafing, {38 4404 fackan Hilk: Birive Phone (402) 353.1000 Page 14 0f 28
Cmaha, ME G8114 i FLUEFInG Lo

Chlpwworkinglemald 19714874-229 WIS 851 MethodsAssumptions 151026 docx
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BENSON RD./1-229 SB

BENSON RD./i-229 NB

BENSON RD.J/CLIFF AVE.
BENSON RDJ/LEWIS AVE
BENSON RD./POTSDAM AVE,
BENSON RD.HALL AVE.
BENSON RD./SYCAMORE AVE.
RICE ST.#-229 SB

RICE ST./1-229 NB/CLEVELAND AVE.
RICE ST/MWAYLAND AVE.

RICE ST./BAHNSON AVE.

RICE ST/CLIFF AVE

RICE ST/LOWELL AVE.

6TH STAQWELL AVE.

6TH ST./CLEVELAND AVE.
10TH ST./1-229

107H ST/FRANKLIN AVE.

10TH ST /FAIRFAX AVE.

10TH ST/CLIFF AVE.

10TH ST./BLAUVELT AVE,

10TH ST./AJESSICA AVE,

10TH ST/LOWELL AVE.

10TH ST/CONKLIN AVE.

10TH ST./BLAINE AVE.

10TH ST./CLEVELAND AVE.
10TH ST/CAMBELL'S & HY-VEE
10TH ST./BAHNSON AVE,

10TH ST/SYCAMORE AVE.
12TH ST/LOWELL AVE.

12TH ST/CLEVELAND AVE.
18TH ST/SOUTHEASTERN AVE.
18TH ST/CLEVELAND AVE.
26TH 87 ./1-220 SB/YEAGER RD.
26TH ST./1-229 NB

26TH ST/CLIFF AVE,

26TH ST./VAN EPS AVE.

26TH ST/SOUTHEASTERN AVE.
CLIFF AVE./I-225 SB

CLIFF AVE.1-22G NB

CLIFF AVE./33RD ST.

CLIFF AVE./49TH ST.
MINNESOTA AVE /220 SB

HDR Engincering, inc.

1-229 MIS Sub-Study #1. M&A Amendment #2

51812012 NO
5/8/2012 NG
512412011 YES
5/10/2012 NO
592012 NO
5/912012 NO
6/14/2012 NG
6/18/2012 NO
8/14/2012 NO
nia YES
9/1/2015 NO
9/212015 NO
n/a YES
6/26/2012 NO
1/8/2012 YES
121112011 YES
121112011 YES
17412012 YES
1143012041 | YES
11729720111  YES
6/30/2011 YES
n/a YES
nfa YES
7/5/2011 YES
7/6/2011 YES
2008 YES
BI23/2011 YES
nfa YES
8/15/2011 YES
5/3/2012 NO
5212012 NOC
1012412042 NO
4/30/2012 NO
4/28/2012 NO
4/30/2012 NO
9/5/2012 NO
5132012 NO
10/11/2012 | NO
8/20/2012 NQ
51772012 NO
10/16/2012 NO

8404 Indian Hills Drive
Omana, NE 68114
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MINNESOTA AVE/-228 NB 101672012 NO 1,2

MINNESOTA AVE /4137 ST. 8/30/2012 NO 1.2

MINNESOTA AVE./43RD ST. nfa YES CITy

MINNESOTA AVE./YANKTON TRL PARK nfa YES cTYy

MINNESOTA AVEJLOTTA ST. nfa YES CTY

MINNESOTA AVE /BATCHELLER LN, nia YES CTY

MINNESOTA AVE./49TH ST. 524712012 NO 1,2
MINNESOTA AVE/57TH ST. 9/40/2012 NO 1,2
WESTERN AVE /i-229 SB 12/6/2011 YES cmy

WESTERN AVE./i-229 NB 12/6/2011 YES cIry

WESTERN AVE /49TH §T7, 12772011 YES CTY

WESTERN AVE./57TH ST. 121812011 YES CTY

LOUISE AVE./I-220 8B 5/3/2010 YES CTY

LOUISE AVE /229 NB 5/3/2010 YES Ty

LOUISE AVE./57TH ST. 11412012 NO

LOUISE AVE./S8TH 8T, 5/3/2010 YES City

LOUISE AVE /BITH ST. 516120140 YES CITY

SOLBERG AVE./57TH ST. 3/412000 YES CITY

TALLGRASS AVE/69TH ST, n/a YES CITY
Noie: Sub-Study 2 includes an interchange options stu t 3: Minnesola Avenue, Sub-
Study 3 includes a crossroad corridor study for Exit 6: . Sub-Study 4 includes an

inferchange options study for Exit 9: Benson Road. Sub-Study 5 includes an interchange
options study for Exit 7: Rice Street.

In addition, Automated Traffic Recorded (ATR) data was provided at SDDOT
Station #605, which is located on 10" Street —between Chicago Ave. and St. Paul
Avenue. Hourly ATR data at Station #605 will be reviewed to determine an annual
average representation of existing traffic volume.

Existing Freeway Dala

Automated Traffic Recorded (ATR) data was provided for SDDOT Station #610,
which is located between Exit 2 (Western Avenue) and Exit 3 {Minnesota Avenue).
The ATR included hourly directional mainline |-229 freeway volumes from Sept
2012 {o February 2013, I addition, ATR at Station #610 was provided in 15-
minute increments from March 6 to April 21, 2013.

SDBOT supplied hourly ramp volume data from year 2012, Study intersection
turning movement counts will be used 1o determine existing AM and PM peak hour
ramp volumes at the other 1-90 interchanges within the study area and then
smoothed/balanced along the corridor.

Additionat Data Supplied by SDDOT and/or City of Sioux Falls
Vehicle Classification Sampies on |-229 interstate

o Supplied by SDDOT
Crash History Geodatabase

HDR Engincesing, inc. B4 Inddian Hills Drive Phione [4_[325 3065-1000 Page 16 of 28
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[-229 MIS Sub-Study #1. M&A Amendment #2

o Supplied by SBDOT
o Includes crash records dated January 2008 to December 2012 (5
years}
Roadway Design Standards
o available online at;

Construction Plans for 1-229
o Supplied by SDDOT

GIS Base Mapping Data (parcels, parks, streets, rail, plats)
o Suppiied by City of Sioux Falls

2012 Aerial SID files
o Supplied by City of Sioux Falls

Traffic Impact Studies for Key Proposed Developments
o Costeco TIS supplied by City of Sioux Falls

MPO Travel Demand Model Files in Cube Voyager (Existing and Future)
o Supplied by City of Sioux Falls

Average daily traffic counts
o Supplied by City of Sioux Falls

Additional Data Collection Needed
Additional data collection is needed to complete project tasks. Additional data
needs include items outlined below;

Incident Management Plans
ITS Architecture Plans, including Research Studies on Traffic Operations
Centers
Intersection Traffic Counts
o Additional intersection counts to be collected in Spring 2013 as
dentified in previous section
Trails Map - preferably in GIS formati if available
Sidewalk Inventory- preferably in GIS format if available
Transit Map- preferable in GIS format if available
Signal Timing Data (or City/Corridor/Study Area Synchro existing conditions
Synchro file, if available}
Interstate Segments Speeds/ Travel time runs
o Travel time data will be gathered for each 1-229 link between
interchanges in the AM Peak, PM Peak, and Off-Peak times. Travel
time runs will be conducted during the specified fime periods using
the average car technique with a sample size yielding 95%
confidence level, as specified in the ITE Manual of Traffic

HDR Engineering, inc. 5404 Indian Hils Drive Phone (402} 2041000 Page t7 of 28
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Engineering Studies. Data will be reported as travel times and
average speeds for each interstate segment.
{8 runs each for AM, PM, Off-Peak). Of-Pk Compiete
0-D Data
o Origin-Destination data will be conducted using wireless phone
location data, provided by AirSage. Data wil! be obtained using
Verizon Wireless data for any month after May 2012. This data can
be used to accurately determine the location and movement of the
cell phones on the network in reai-time. This data will be used to
populate a daily trip matrix among study area zones, then refined to
AM and PM periods for use in the meso-scale model.
AirSage data to be gathered for 1-month time period from February
12, 2013 to March 13, 2013.
AirSage data for two specific days within 1-month period
1. Feb 13, 2013 - traffic issues were experienced on 1229 SB
near 18th Street due to guardrait work)
2. February 22, 2013- winter weather event
AirSage will supply trip matrices that will include:
Average Weekday (based on data for Tues-Thursday)
Average Weekend Day
Two Specific Days
Summarized Days by parts: Momning (6-10 AM), Mid-day (10
AM-3 PM), Afternoon (3-7 PM), Evening (7 PM-12 AM), Night
(12 AM-6 AM)
Summarized Days by trip purpose: Home-based Work, Home-
based Other, Other-based Cther
Spot Speed Profile from 100 Vehicle Sample, 1 per 1-228 segment.
o This will be used to determine the free-flow speed of traffic on 1-229
mainiine.
City-wide Synchro Files *.
o This model may be used for intersection-level data on corridors
outside of the Sub-Study 1 study area that can be input into the Cube
Avenue meso-scale model.

Data Collection Technigues
Ali data was coliected and will be collected using standard field practices which
consist of using cameras, digital count boards or tube counters.

! City-wide Synchro files will be utilized for informational purposes when editing the Cube Avenue meso-scale
modet. Synchro files will not be used for analyzing traffic conditions.

HOR Engineering, tnc. 840 Indian itk Drive Phone (4012) 36¢.1000 Page 18 of 18
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Traffic Operations Analysis

Traffic Operations Analysis {Existing and Future No-Buiid
1. Software
a., Signalized Intersections
Highway Capacity Software (MCS}) Release 6.5 (currently in beta)
{2010 HCM Methodology) Streets Moduie
1. Ramp terminal intersections meeting the interchange types
defined in HCM Chapter 22 (Interchange Ramp Terminals)
will be analyzed with the Interchanges section of the Streets
Module
Basic Freeway, Ramp Junctions and Weave Areas
HCS Release 6.5 {currently in beta) {2010 HCM Msthodology)
Operational Analysis Results
a. Level of Service (LOS)
Signalized Ramp Terminal Intersections
1. Overall intersection LOS will be reported for Existing and Future
No-Build conditions
Arterial Intersections
1. Overall intersection L.OS will be reported for Existing and Future
No-Build conditions
Basic Freeway, Ramp Junctions and Weave Areas
1. LOS wilt be reported for Existing and Future No-Build conditions

Variables
a. Peak Hour Factor (PHF)
Existing (year 2012) conditions analysis will use calculated PHFs
from existing counts with a maximum value of 0.93.
Design year (year 2035) conditions analysis will use existing PHFs
rounded up to the nearest 0.05 with a maximum value of 0.93
1. The increase in the PHF is to account for traffic growth that
is likely to be spread throughout the peak periods

Saturaticn Flow Rate
SDDOT Design Manuat {Page 24, Chapter 15) requires the use of
1,800 vph in Sioux Falls. This value will be used for the signalized
intersections and freeway locations within the study area,

Traffic Sighal Controllers
Operational analysis will aliow for both actuated and coordinated
controfiers

Left-Tumn Phasing
Protected, Permitted / Protected or Split Phasing will be allowed at
intersections

Heaviest Lane Volume (Lane Utilization)
Default HCS Streets Values used for ramp terminal/ arterial
intersections

Heavy Vehicle Percentage
Study intersections

1. Use existing urning movement counts that included truck
counts to determine arterial truck percentages.

HDR Enginecting, inc. 241 Indiar $HRs Deive Phone (62) 3981800 Page 14 of 28
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Ramp Junctions and Weave Areas
1. Use existing freeway counts that included truck counts to
determine freeway truck percentages.
Phase Change intervais
Existing {Year 2012} Conditions
1. Existing signal timings will be used for phase change
intervals during existing conditions
Future No-Build (Year 2035) Conditions
1. Existing signai timings will be used for phase change
infervals of phases that exist at intersections that have no
geometric change from existing conditions
Phase change intervals will be calculated for the foliowing
locations:
a. New phases added at an intersection where geomelry
is unchanged from existing conditions
All phases at an intersection where geometry is
changed from existing conditions
The caiculated values will be based on methodologies
presented in the Institution of Transportation Engineers (ITE)
Traffic Engineering Handbook. The methodologies
presented in the handbook use vehicle length and speed
and the distance needed to track through the intersection to
caiculate phase change intervals.
Speeds
i.  Arlerials — Use posted speeds
ii. Freeway - Use 85" percentile of colfected spot speed data
Right Turn on Red Volume
Existing (Year 2012) Conditions
1. The number of vehicles turning right on red will be assumed fo
be zero for all locations initially based on the guidance in the
2010 Highway Capacity Manual.
Intersections reporting LOS E or worse potentially related to
right turn on red volume will be identified and presented to the
SAT 1o decide if a right turn on red count is necessary.
if a right turn on red count is deemed necessary, video
recordings of existing peak hour traffic at the locations of
interest will be used to count the number of vehicles turning
right on red and incorporated into the HCS analysis ai these
locations.
Future No-Build (Year 2035) Conditions
1. The number of vehicles turning right on red will be assumed to
be zero for alf locations that were not counted for right furn on
red movements.
For lecations that were counted for right turn on red movements,
the percentage of right turn on red volume of the total volume
for the right turn movement in the existing condition will be
multiplied by the future forecast right turn movement for each

HDR Engineering, Inc, S48 Lacksan Hils, e Phone {462) 395-1000 Page 2 of 28
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approach and incorporated into the HCS analysis af these
locations.

Intersections reporting LOS E or worse potentially related to
right turn on red volume will be identified and presented to the
SAT to decide if a right turn on red count is necessary.

It a right turn on red count is deemed necessary, video
recordings of existing peak hour traffic at the locations of
interest will be used to count the number of vehicles turning
right on red.

Step 2 will be repeated for all locations where a right turn on red
count was added by the SAT based on a projected future
operating condition of LOS E or worse,

Travel Forecast

Existing (Year 2012) Conditions
i. Exisling counts will be utilized for existing conditions, based on the intersection,
interstate mainkine, and ramp data described in the Data Collection portion of
this document.
2-hour AM and PM peak period volumes will be smoothed/balanced between
study intersections and free-flow {ocations to eliminate any additions or
subtractions (sources/sinks) in traffic volumes between study intersections and
freeway ramps.
The 2-hour peak period volumes will be divided into 15-minute time infervals
based on flow Eroﬁies taken from the mainline ATR, and ramps at the
Minnesota, 10" St, and Benson interchanges.
The peak hour volumes will be determined as the maximum four 15-minute
volume intervals based on the average of the flow profiles. For the AM peak
hour this equates to intervals 2, 3, 4, and 5 (7:15-8:15am), or 62.9% of the 2-
nour period, and for the PM peak hour this equates to intervals 3, 4, 5 and 6
{4:30-5:30pm), or 54.4% of the 2-hour period.
b. Future (Year 2035) No Build Conditions
i. The Sioux Falls MPO Travel Demand Model (Macro/Static Model) will be
utitized for the basis of future year no-build volume development
The travel demand model was created by the Sioux Falls MPO using Cube
Vovager
The mode! base year is 2008
The model was last updated in 2009, next update will be in 2014. Traffic
volume projections in Sub-Siudies 1, 2, 3, and 4 will not be revised based on
the MPO's release of an updated base year Cube Voyager model, set to be
released by the MPO in 2014.
The Model future year is 2035 to match the curent LRTP for year 2035
1. The 2035 No-Build model includes:
a. Fiscally constrained projects in the LRTP
b. No llustrative Projects
Time intervails in the model include:
a. Volumes in the travel demand model reflect average weekday

HDR Engineering, ihe. 40 Iadian Hils Drive Fheno {4023 398-1000 Page 2t ol 28
Clpwvarkingloma\d197 14970 220_MIS_SS1_MelhodsAssumptions [S5026.docx o NE G814 e hdiag com

Page 25 of 96



[-229 MIS Sub-Study #1. M&A Amendment #2

conditions
b AM and PM 2-hr peak period volumes and daity volumes
c. AM Peak hour volumes, caiculated globally as 58% of the AM
Peak Period
PM Peak hour volumes, calculated giobaily as 55% of the PM
Peak Period
Sub-Area Refinement

1. The Cube Voyager models {both existing base year and future 2035) will
be reviewed and modified as needed for validation at a project-corridor
level within the study area. Refinements to the model may include
network and socio-economic data refinement, a review of trip generation
rates, trip length frequency distribution and statistical assignment
checks.

The No-Build 2035 conditions shall assume the implementation of all
fiscally constrained planned projects from the LRTP not on the 1-229
corridor. Improvements at the 1-229 Exit 5 (26" Street) will be included,
based on results from the 1-229 Exit 5 {26" Street} Crossroad Corridor
Study.

3. The modei may be adjusted based on the O-D data gathered from
AirSage

Post-Processing Techniques

1. Raw travel demand model outputs will be adjusted using a post-
processing technigue based on NCHRP 255 that addresses the use of
direct raw outputs from a travel model by accounting for the variance in
forecasts from the base year model compared to actual count data.
Macro model AM and PM peak period {2-hr) volume outputs will be post-
orocessed based on the existing conditions peak period (2-hr) volumes.
Macro model daily volume outputs will be post-processed based on
existing conditions average daily traffic volumes.

Peak hour volumes will be calculated based on the AM and PM peak
hour/period (1 hour to 2 hour) proporticn determined in the existing
conditions analysis.

5. The full set of 2035 No-Build forecasts will be developed by smoothing
and balancing volumes between study intersections and free-flow
locations to eliminate any additions or subtractions {sources/sinks) in
traffic volumes between study intersections and freeway ramps.

Future (Year 2035} Concept Level Screening
A Meso-Scale Dynamic Traffic Assignment (DTA) model in Cube Avenue
format will be utilized to provide a high level screening comparison for future
year build scenarios and repori measures of effectiveness at an aggregate
fevel, in order o use this fulure DTA model, an existing base year model, as
well as a future year 2035 model, will be constructed.

1. Existing (Year 2012) Conditions DTA Model

a. The DTA model will include the 1-229 corridor study area, alt
service interchange ramps, and selected major regional facitities
outside of the 1-229 corridor that may carry diverted traffic during
incidents (including 1-29 and 1-90). Corridors cutside of the Sub-
Study 1 study area that will be included in the DTA mode! will be

HDR Enginee(ing‘ fnc. B4 Indian Hills Grive Phone {402} 3581000 Page 22 of 28
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defined based on proximity to the siudy area, functional
classification, and availability of intersection-leve! data (such as
counts, signal timings, and intersection geometrics).
The |-229 MIS DTA model utilizes data at multiple spatial and
temporal scales to represent {raffic flow and traffic operations in
the 1-229 corridor study area. The I-229 MIS DTA modet
processes sequentially through three resclutions: the macro-
scale, regional meso-scale, and sub-area meso-scale. Each
resolution provides an opportunity to analyze a different aspect of
changes to the Sioux Falls network. The 1-229 MIS model starts
by anatyzing 2-hour AM and PM peak periods for the entire region
at the macro-scale, and then refines the traffic demand on the
network to hourly demand for use in the regional meso-scale
simulation. In the sub-area meso-scale simulation, the model
network is reduced in size to just the |-229 area of influence and
the howrly demand velumes are refined to fifteen minute intervais.
This refinement uses an origin-destination matrix estimation
(ODME) procedure to leverage counts when developing the
fifteen minute levels of demand. The ODME alsc utilizes AirSage
celt phone origin-destination trip tables as seed matrices. input
from the macro-model is not pant of the process in developing
base year traffic demand.
The output voiumes for the AM and PM peak hours will be
compared to actual traffic counts to caiculate goodness of fit for
calibration purposes.
The volume outputs from the Existing Conditions DTA mode! will
not be used directly for this study.
Alternative modes of transportation included in the Cube Avenue
Model
.. Bus
a. Includes buses in the peak hours on Sioux Area
Metro (SAM} routes 2,4, 5,7, 8 9
Buses will be pre-loaded into the mode! based on
bus stop location and scheduling data
Pedestrian/Bicycle modes will not be modeled in the meso-
scale model as determined with the Study Advisory Team
at the Kick-off meeting
Rait crossings in the study area will not be included in the
meso-scaie model due to the infrequent usage during the
peak periods (4 trains per day on Rice Street; 3 trains per
day on 26" Street).
FHWA Resources Center staff will have the opportunity for review
and comment on the base year DTA model calibration and
application to the study.
ruture (Year 2035) DTA Model
a. A future 2035 conditions DTA model wili be constructed by
adjusting the base year O-D matrix to future year based on
growth factors from the Cube Voyager models 2008 and 2035.
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Alternative modes of transportation (transit) will be modeled for
future year the same as existing conditions
The No-Build 2035 conditions shall assume the implementation of
all fiscally constrained planned projects from the LRTP not on the
1-229 corridor. improvements at the 1-220 Exit 5 (26" Street) will
be included, based on results from the |-229 Exit 5 (26" Street)
Crossroad Corridor Study.
Speeds, delay and queuing results directly out of the meso-scale
modei should be treated with a lower level of scrutiny compared
to HCM 2010 analysis. All metrics from the DTA Model shouid be
treated comparatively between scenarios rather than in an
absolute manner. Model results should be utilized at an
aggregate fevel for interchange evaluation.
Following the establishment of a 2035 No-Build DTA modei,
alternatives for the 1-229 MIS study area will be tested with the [
229 MIS DTA multi-resolution model. A fuli set of AM and PM
peak hour volumes will not be provided for each screening
alternative— rather, these alternatives will be compared to each
other using Measures of Effectiveness (MCE’s} that summatize
the modeiling resuits and allow for comparison in a relative
manner. These MOE’s may include:
i. interchange area AM and PM Peak Pericd total queue
length
Interchange area {o include ramps and roadway
segments adjacent to ramp terminal intersections
Off-ramp queue to length ratio (15-min traffic queue)
Reported relative to the base year model
AM and PM Peak Pericd Trave! Time between key origin-
destination pairs
Select up to 5 pairs for comparison
v. Interchange area AM and PM Peak Period delay
v. Sub-Area level AM and PM Peak Period Overall System
Delay

8. Safety Issues

Crash data will be reviewed for the study area based on the Crash Geodatabase
which includes crashes between January 2008 and December 2012. SDDOT's
database will be the only database used in the cailculation of crash rates and
critical crash rates. The following information will be provided as a resuli of the
crash analysis:

Segment and intersection Crash Rates

Segment and Intersection Critical Crash Rates {per Highway Safety

Manual)
Crash Trends
Potential Mitigation Measures to Improve Locations Above Critical Crash
Rates
HOR Engingering, M. BG4 Indizn Hilis Drive Phone {402 395-1000 Page T of 26
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Prediclive crash analysis will be conducted for freeway segments, freeway ramps,
ramp terminal intersections, and some arterial intersections within the limits
described in the Sub-Study 1 Methods and Assumptions document. Predictive
crash analysis will be conducled using the following standard procedures [ tools:

All analysis types
For existing conditions:
Geometric information will be estimaied from aerial
photography using tools built in to Google Earth.
Average daily traffic counts, described in the data coliection
section of this document, will be utilized.
For build conditions:
Geometric information available from design files will be
utilized. Geometric information not available at this level of
design will be assumed to match existing conditions where
practical.
Projected future daily volumes, described in the trave!
forecasting section of this document, will be utitized.
Calibration factors or South Dakota-specific Safety Performance
Functions will not be used in place of default equations from the
Enhanced Interchange Safety Analysis Tool (1ISATe).
Existing crash data {2008 — 2012} will be used when forecasting
expected crash frequency for the Existing and the Future No-Build
Conditions using the Empirical Bayes method.
Existing crash data will not be used as a factor when predicting crash
frequency for Future No-Build and Build Alternative Conditions for
comparing these scenarios.
Computed crash prediction frequencies will be reporied by crash
type using default distributions included in the Highway Safety
Manual where applicable.
Freeway segments, freeway ramps, and traditional ramp terminai
infersections
[SATe Build 086,10 will be used.
Non-traditional ramps and ramp terminal intersections
o Analysis will follow the methodology outlined in the ‘Crash Prediction
Analysis Procedures for Diverging Diamond Interchange (DD),
Single-Point Urban Interchange (SPUI), and Two-Lane Loop Ramp’
memorandum, found in the Appendix of this document.
Arterial intersections
o Maethods from Chapter 12 of the Mighway Safety Manual will be
used.
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Predictive crash anatysis will forecast crash frequencies for Existing (Year 2012,
for comparison to actual crashes), Future No-Build {Year 2035) and Future Build
Alternative {Year 2035) conditions.

Selection of Measures of Effectiveness (MOE)

The main goals of this study are as follows:

1. Complete a traffic level of service analysis for both existing and future
{2035} conditions on the i-229 mainline, select interchanges and
crossroads.

Compiete a safety analysis of -228 mainiine, interchanges, and
crossroads.

Complete a predictive safety analysis of -229 mainline, interchanges,
and crossroads to be impacted by potential build alternatives.

ldentify locations on 1-229 not in compliance with current design
standards under both the current and forecasted future traffic
conditions,

Determine the effects of incidents on traffic operations within the §-229
corridor's area of influence.

Develop a jong range pian consisting of feasible solutions to address
the portions of the Interstate System that fail to meet current design
standards, traffic level of service expectations, and/or have
identifiable safety concerns under both the current and forecasted
future traffic conditions. The recommended projects will be pricritized
by primary and secondary groups of improvements.

Conduct interchange options feasibility study on select interchanges.
Will be addressed in subsequent sub-studies.

Create final products for use by the SDDOT which will guide the
Department in the implementation of recommended improvements
that will maximize the efficiency of the system.

To satisfy the study objective, the following MOEs will be used to evaluate and
compare the concepts based on the Cube Avenue modeling:
Interchange area AM and PM Peak Period total gueue length
n.  Off-ramp queue to tength ratio {15-min {raffic queue)
. AM and PM Peak Period Travel Time between key origin-destination pairs
v,  Interchange area AM and PM Peak Period delay
Sub-Area level AM and PM Peak Period Overali System Delay

These statements are made assuming that the geometric improvements identified
meet all AASHTO, SDDOT, and City of Sioux Falls guidelines.

An evaluation on the MOE significance thresholds will be conducted when future
scenario results are available and used 1o establish prioritization.
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FHWA Interstate Access Modification Policy Points

An Interchange Modification Justification Report (iMJR) will not be developed for
interchanges as part of this project. The level of detail for addressing each of the
eight (8} FHWA policy points regarding modifications to Interstate access will be
determined outside of this study.

12. Deviations/Justifications

No deviations from standards are currently known. if it is determined during the
study that deviations are required, the methods and assumptions document will be
amended prior to proceeding.

13. Conclusion

All sections contained in this document will guide the traffic data coliection and traffic
assessment for this study.

Appendices
The appendix includes the following:
Methods and Assumptions Study Team Meeting Minutes (November 2, 2015)

Crash Prediction Analysis Procedures for Diverging Diamond Interchange
(DD1), Single-Point Urban Interchange {SPUI), Two-Lane Loop Ramp

HDR Engineering, inc. 5404 Ingtian Hilis Swive Fhione (452) 208-1000 Page 27 of 28
CApwarorkinglomald19714874-220_MIS_SS1_MethodsAssumptions 151026.docx e ME 85114 WA PAR SO
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APPENDIX

HDR Engineering, inc. 3404 tacian Hills Drive Phone {402) 308. 1000 Page 28 of 28
Cipwwrorkinglomald 197 14674-229_MIS_SS1 MethodsAssumplions_151026.dogx O e HE D314 wanw e com

Page 32 of 96



Memo

Date:  Wednesday, November 04, 2015

File

From:  Rob Frazier, P.E.
Jon Markt, EIT

RE: Crash Prediction Analysis Procedures for Diverging Diamond Interchange (DD,

Subject Single-Point Urban Interchange {SPUI}, and Two-Lane Loop Ramp

Introduction

This document presents proposed methodologies for performing crash prediction for a Diverging
Diamond interchange (DDI), a Single-Point Urban Interchange {SPUI, and a two-tane loop
ramp. The American Association of State Highway and Transportation Officials {AASHTO)
Highway Safety Manual {HSM) provides a standard practice for safety analysis over a project's
fuli fife-cycle. The HSM can be faithfully implemented by a varisty of toois including the Federal
Highway Administration's (FHWA} Enhanced interchange Safely Analysis Too! (ISATe).
However, neither the HSM nor ISATe currently address the DD, SPUI, or twe-lane loop ramp
configurations. in response to these shortcomings, a synthesis of recent and on-gaing research
yieided these proposed methodologies to address crash prediction for the DD, SPUY, and two-
fane oop ramp.

Crash Prediction

Crash prediction is a method of assessing safely by applying a combination of Safety
Performance Functions (SPFs) and Crash Modification Factors (CMFs) to a roadway facility to
predict the number of crashes that are statistically likely to occur in an average year. Crash
prediction relies on roadway and roadside gecmetry, traffic volumes, traffic control, and other
safety related factors to forecast crash frequency. Crash prediction can be performed at the site
level or at the project level. Site level crash prediction involves the use of SPFs or CMFs to
predict crash frequency for an individual readway segment or intersection. Project level crash
prediction involves the use of a CMF to estimate the change in crash frequency for a group of
sites that make up the project area. For example, consider the conversion of an at-grade
intersection to a grade-separated interchange. The site level analysis would involve calculating
crash frequency for the existing infersection and adjacent roadway segments and the
calculation of crash frequency for the proposed roadway segments, ramps, and ramp terminal
intersections related to the inferchange. For a project level analysis of the same example, a
single project level CMF would be used to estimate predicted crash frequency at the
irterchange, based on the existing crash frequency at the intersection.

In general, a project level assessment is more simple and easier to implement. Site ievel
analyses provide greater detail and flexibility in both the analysis and presentation of the results.
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The proposed methodology appiies site level analysis where possible, using project level
analysis only when necessary.

Diverging Diamond Interchange (DDI)

DDIs have only been in operation in North America since 2009. Considering that HSM methods
rely on observed crash data for the development of SPFs and CMFs, the newness of the DD!
has been a major factor in its absence from the HSM and consequently ISATe. Recently
however, researchers have completed several in-depth safety evatuations of DDIs in Missouri.
As an early adopter of DDis, Missouri provides a good source for DDI crash data. The research
has addressed both project level and site level analyses. Based on these studies, the proposed
methodology is as foilows:

1. Develop crash predictions for the freeway mainline for the No-Build and Build (DD
caonditions

2. Develop crash predictions for theoretical traditional diamond interchanges for the
locations of the proposed DD interchanges (predicted crashes for ramps and ramp
{erminals).

3. Develop site fevel crash predictions for the ramp and ramp terminals for the proposed
DD designs.

a. Ramps ~ The ramp crash predictions will be based on the ramp geometry and
will only be adjusted if specifically indicated by the research.

b. Ramp Terminal intersections — The ramp terminal crash predictions will be
developed by applying CMFs from the research to the diamond ramp terminal
predictions. Preliminary CMFs are:

i CMFFataI&Injury: .63
L CMFProuertyDamageOnly =0.51
4. As a check on the site level predictions, a project level analysis will also be prepared.
This will use the project level research CMFs {o modify the entire diamond interchange
crash prediction to estimate the entire DD interchange crash frequency. This value will
be compared with the site level results before finalizing the crash predictions.

Crash type frequency will not be quantitatively predicted for the DDI ramp terminal intersections.
A gualitative assessment will be provided for the trends in crash type associated with the DD,

Single-Point Urban interchange (SPUi)

The SPUI has a much longer histery compared to the DD, but a similarly imited research base
pertaining to predictive safety. Research has begun on NCHRP Project 17-68 to develop SPFs
and CMFs directly applicable to SPUis, but the project is still on-going. The NCHRP Project 17-
68 will have a significant crash data set (~100 intersections) o develop SPFs and CMFs.
Investigations inlo other research concerning SPUls and crash prediction have nof produced
any additional studies. However, some data concerning SPUIs has been made avaifabie by
SDDOT {before and after study data for conversion from a traditional diamond interchange to a
SPUI). Based on these studies, the proposed methodology is as follows:

1. Should NCHRP Project 17-68 results become available prior o March 2016
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a. Apalyze the SPUl ramp terminal infersection based on methods / equations from

NCHRP Project 17-68.
2. Should NCHRP Project 17-68 results not be available

a. Perform crash prediction for a traditional diamond interchange with similar
freeway mainline segment, freeway ramp segment, and ramp terminal
interchange characteristics as the proposed SPUI.

b. Combine site predicted crashes for the traditional diamond interchange to
develop a project level estimate of crashes.
Multiply the project level estimate of crashes for the traditional diamond by a
project level CMF based on the available SDDOT data. The preliminary CMF is
0.63 for conversion of a traditional diamond interchange to a SPUL

Should NCHRP Project 17-68 results not be available, crash type frequency will not be
quantitatively predicied for the SPU{ ramp terminal intersection. A qualitative assessment will be
provided for the trends in crash type associated with the SPUI. Shouid NCHRP Project 17-68
results be available, recommendations from that project will be utilized to determine how o
provide crash type frequency information.

Two-Lane Loop Ramp

Single-lane ioop ramp safely is addressed at both the ramp segment and ramp terminal
intersection levet by the Highway Safety Manual, and most loop ramps are single-lane loop
ramps. The previous reascning may explain why developing SPFs and / or CMFs for two-lane
loop ramps has not been a primary research direction based on our literature review. However,
NCHRP Project 03-105 is on-going research and will attempt to improved roadway design
guidance for single-lane and two-lane loop ramps. The project research plan was to collect
safety data for single-lane and two-fane loop ramps, there may be an opportunity to use results
of this project to address crash prediction for two-iane loop ramps. Based on this review of
available research, the proposed methodology is as follows:

1. Should NCHRP Project 03-105 results become available prior to March 2016

a. Analyze the two-lane loop ramp terminal intersection based on data, methods,

eguations, and findings from NCHRP Project 03-105,
2. Should NCHRP Project 03-105 results not be available

a. Perform crash prediction for a two-lane ramp segment with tight curvature.

b. Confirm that the crash prediction for a two-lane ramp segment with tight
curvature produces reasonable crash prediction results. This will invoive
comparing the predicted number of singie-vehicle and muilti-vehicle crashes for
the tight curvature ramp with a standard one-lane foop ramp. If comparison
crash data is available for two-lane loop ramps that will also be considered.
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Methods and Assumptlons Cover Page

1-229 Major investment Corridor Study: Sub-Study #1- Amendment 1

Too  Study Advisory Team (SDDOT, FHWA, City of Sioux Faiis)

From. Brian Ray, HOR Project: {229 Major Investment Corridor Study
Courtney Sokol, HOR
File

Date:  August 28, 2014 mb 207030

Methods and Assumption

The original Methods and Assumptions document was developed as a summation of the
Methods and Assumptions Meeting heid on Aprit 30, 2013 with representatives from the
South Dakota Department of Transportation (SDDOT), Federal Highway Administration
{FHWA), City of Sioux Falls, Sioux Falis MPO, and HDR.

Amendment 1 includes changes to accommodate updated schedule, SAT team members,
traffic forecasting methodology, and right-turn on red volumes, as discussed at the SAT
meeting held on August 13, 2014. This document is intended to serve as a historical
record of the process, dates, and decisions made by the study ieam representatives for
the 1-229 Major investment Corridor Study: Sub-Study #1.
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Stakeholder Accepiance Page

The undersigned parties concur with Amendment 1 to this document.

FHWA;

{ '
naturg ,fé_'ff&i“\}w?[

éf-f 2 20/
Dat <

Notes:

(1} Participation on the Study Advisory Team andfor signing of this
document does not constitute approval of the 1229 Major investment
Corrldor Study: Sub-Study #1 Final Report or conclusions.

(2} All members of the Study Advisory Team will accept this document as
a guide and reference as the study progresses through the various
stages of development. If there are any agresd upon changes te the
assumptions in this document a revision will be created, endorsad
and signed by ail the signatories.

HOR Enginasring, Ine, B404 fnclan Hils Diive Phone (802 39% 1000 Page 2 of 28

Cipwworkingiomald 1575630 QOmahs, NE 6814 wi e com
239 MIS_S51_MethodsAssumptions_ 1 40828 dock
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Amendment Notes

HDR Engineering, inc. 8404 Indian Hilis Drive Fhone (407) 29%-1000 Page 3of 26
Cipwworkingloma\d 15756331 Gmana, NE 66114 v hdrinG.com
220_MIS_551_MethodsAssumplions_ 140828 docx
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Meeting Minutes
Project. 1229 MIS
Subject:  Study Advisory Meeting #8, MBA S51-854 Amendment 1
Date:  Wednesday, Augus! 13, 2014

Location:  Web Mesting / Conference Call

Aftendees:  Dave Meier, HDR Shannon Ausen, City of Sioux Falls
Courtney Sokol, HDR Heath Hoftiezer, City of Sioux Falis
Jon Markt, HDR Amber Gibson, Sioux Falls MPO
Jason Kjenstad, HOR Christina Bennett, SDDOT
Brian Ray, HOR Jeff Brosz, SDDOT
Rich Laughiin, HDR Joel Gengler, SDDOT
Ross Harris, HR Green Kevin Goeden, SDDOT
Jon Wiegand, HR Green Steve Gramm, SDDOT

Pete Longman, SDDOT
Paut Nikolas, SDDOT
Ron McMahon, FHWA
Mark Hoines, FHWA

Topic Facilitator
introductions Brian Ray
Dynamic Traffic Assignment (DTA) Modei Review  Jon Markt
with FHWA
Review Updated M&A Documents Brian Ray
Brian Ray
Action ltems Responsibili:
Revise Methods and Assumptions Documents HOR
Cheulate Methods and Assumptions Documents SDDOT
Develop Future Year 2035 No-Build Traffic HDR
Volumes
Analyze Future Year 2035 No-Build Traffic
Volumes
Complete Future Year No-Build DT A Modeling HDR
Start identifying Solutions/ Conduct Solutions HDR

Development Workshop
Draft schedute/dates for concept workshop

Update website and send out postcards

Introductions (HDR, HR Green, Cily of Sioux Falls, Sicux Falls MPQO, SDDOT, FHWA)
Dynamic Tratfic Assignment (DTA) Model Raview with FHWA
Recent DTA Model Updates
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HDR discussed the model develcpment effort that had transpired since
the previous SAT meeting and summarized the 2 sub-commitiee
confrence calls with FHWA Resource Center.
First Meeting, May 22, 2014
Discussed the study goals and framework
b. Discussed details of Cube Avenue Model
¢. Discussed volume development (existing and future 2035 No
Build}
d. Action ltems:
i. Validation of gueuing patterns in the base year model
i. Add discussion on convergence in the validation report
fii, Start future year DTA modeling for 2035 No Build
Second Meeting, July 25, 2014
a. Discussed update to the DTA model
b. Discussed updates to the validation report
Discussed future 2035 No Bulld volume development
d. Action items:
i. Revise Method and Assumptions (M&A} Documents
ii. Review modet directionality assumptions
i, Circulate M&A Documents
iv. Schedule SAT Meeting
FHWA was in agresment with HDR that the development of the existing
conditions BTA modet had reached completion.
Future no-build DTA modeling was initiated and networks and trip tables

are currently under fine tuning.

3. Beview Updated M&A Documents
Sub-Study 1
SDDOT noted the format of the Amended M&A neads to be modified so that it is
not confused with original M&A
Study Schedule
Schedule shifted to extend Future Needs Analysis
SDDOT corrected the Public Meeting #1 date of October 2013 {not 2014)
Study Advisory Team Members
Updatad based on edits received via SDDOT emait on 8/5/14
Right Twrn on Red Volume
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HDR summarized the procedure ulilized for estimating Right Turn on
Red volumes used in the HCS analysis.
Travel Forecast
HER summarized the process used to balance existing tumning
movement volumes, and the revised process to generate peak hour
turning movement forecasts for the 2035 No Build {to be analyzed in
HCS), including a traditional post-processing of macro moedel outputs
{Cube Voyager), instead of DTA model outputs. FHWA Resource
Center is in agreement with this process.
a. SDDOT inquired abott the peak howr percentage differences
{existing conditions vs. macro model, and HDR clarified that the
2035 No Build peak hour volumes will be based on the peak
hourfperiod {1 hour/2 hour) proportions from the existing
conditions analysis,
The DTA model will be used for concept level screening, which matches
the original study intent.
a. City of Sioux Falls inquired about the use of AirSage data in the
DTA model. HOR confirmed that the AirSage data is only used
as a seed matrix for Qrigin-Destination estimation in the meso-
scale modeling process.
Measures of Effectiveness
MOE's from the DTA model to be used in the concept level screening
analysis wilt allow for alternative comparison in a relative manner.
Sub-Study 2,3 and 4
Schedule
Similar revisions to those outlined and discussed in $51.
Study Advisory Team Members
Similar revisions 1o those outlined and discussed in 881,
Analysis Years/Periods
Similar revisions 10 those outlined and discussed in S81.
SDDOT and FHWA confirmed that 582, $83, 584 M&A documents may
stilf refernce S51 M&A, as the orignal had.
Right Turn on Red
Stmitar revisions to those outlined and discussed in $51.
4. Next Steps
Updated M&A Documents {851, 882, 553, 554)

Circutate M&A Documents for Signature
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5. Adjourn

Develop Future Year 2035 No-Build Traffic Volumes
Analyze Future Year 2035 No-Build Traific Volumes
Complete Future Year No-Bulld DTA Modeling
Will involve addressing additional questions in the macro {static} model as
pointed out by the FHWA Resource Center, and supplying an updated DTA
Mode! Validation Report.
Stan ldentifying Solutions
Conduct Sotutions Development Workshop
Additional SAT discussion regarding Stakeholder Meetings scheduled following
the completion of the 2035 Neo-Build analysis. Target date for Stakeholder
meetings is November 2014, ideally on a Monday/Tuesday, foliowed by Concept
Workshop on Wednesday.
Condlict dates: November 18, 19, 20 (MPO mestings), November 11
{state hofiday}, and November 27, 28 (Thanksgiving)
HDR 1o provide drait schedule for concept workshop and potential dates
Additional SAT discussion regarding the next Public Meeting. SDDOT reguested
an update to the website informing the public that the next public meeting is
targeted for "Early 20158". HDR wili also send out postecards as a project update,

sxplaining the long delay since the last public meeeting.
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1-229 MIS Sub-Study #1. M&A Amendment #1

Introduction and Project Description

Project Background and Understanding

Sub-Study 1 will analyze existing and {future conditions along the entire 1-229
corridor, service interchanges, and crossroads, assess the impact on the
transporiation system, determine feasible solutions to those impacts, and priotitize a
list of recommendations that wifl maximize the efficiency of the corridor. The study
will fulfill the following objectives:

Compilete a iraffic level of service analysis for both existing and future (2035)
no-build conditions on the 1-229 mainiine, select interchanges and
crossroads.

Complete a safely analysis of 1-229 mainline, interchanges and crossroads.
Identify locations on {-229 not in compliance with current design standards
under both the current and forecasted future traffic conditions.

Determine the effects of incidents on traffic operations within the {-229
corridor's area of influence.

Develop a long range plan consisting of feasible solutions 1o address the
portions of the interstate System that fait to meet current design standards,
traffic level of service expectations, and/or have identifiable safety concerns
under both the current and forecasted future traffic conditions.

Create final products for use by the SDDOT which will guide the Department
in the implementation of recommended improvements that will maximize the
efficiency of the system.

w

Location
The 1-229 corridor is located east of 1-29 in the Sicux Falls metropolitan area. The
mainkne interstate study mits include a 1.5 mile section from the Solberg Avenue
overpass (currently under construction) to the 80" Street North overpass. Eight
service interchanges are located on 1-229 within the study area, including:

Exit 1: Louise Avenue

Exit 2: Western Avenue

Exit 3: Minnesota Avenue

Exit 4. CIiff Avenue

Exit 5: 26th Street

Exit 6: 10th Street

Exil 7; Rice Street

Exit @: Benson Road

A subset of the arterial street network that connects to the 1-229 corridor is inciuded
in the study area as well, including the following crossroad corridors:

Sclberg Avenue from 69th Street to 57th Street
Louise Avenue from 69th Street to 571h Street

HDR Englnesring, inc. Heh Indian Hilks Drive Phone [407) 359-1000 Page 4 of 26

C-\pwworkinglomatd 15756334- Onaha, NE 68114 v hAIC Som
228 _MIS_SS1_MethodsAssumplions E40R28 does
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1-229 MIS Sub-Study #1. M&A Amendment #1

57th Street from Louise Avenue to Western Avenue
Western Avenue from 57th Street o 49th Street
Minnesota Avenue from 57th Street 1o 41st Street

Cliff Avenue from 48th Street to 33rd Street

26th Street from Cliff Avenue to Southeastem Drive

33rd Street from Cliff Avenue to Yeager Road

Yeager Road from 33rd Street to 26th Street
Southeastern Avenue from 18th Street to 26th Street
18th Street from Southeastern Drive to Cleveland Avenue
12th Street from Lowell Avenue to Cleveland Avenue
10th Street from Jessica Avenue to Bahnson Avenue

&th Street from Lowel! Avenue to Cleveland Avenue

Rice Street from Wayland Avenue to Bahnson Avenue
Benson Road from Clff Avenue to Sycamore Avenue
60th Street North from Lewis Avenue to Bahnson Avenue (Proposed)

An Hlustration of the Sub-Study 1 study area is shown in Section 4 (Study Area) of
this report.

HER Engineering, Ing. B404 Indian Hills Drive Phone {407) 371000 Page 5 of 5

. R i hdrings,
Cpwworkinghomald15756334- Omaha, NE 0811 s din Gom
229_MIS_S51_MelhodsAssumphons_ 140828 docx
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[-229 MIS Sub-Study #1. M&A Amendment #1

Need for Study

The study team has determined the following needs for this specific study {for fuiure
Year 2035 AM, PM, and Off-Peak periods representing average weekday traffic
conditions}:

Mainline Level of Service {LOS) of C or better throughout the 1-229 corridor
Ramp merge/diverge LOS of C or better for all interchange ramps through the
I-229 cortidor

Ramp terminal intersection LOS of D or better for all interchanges throughout
the 1-229 corridor

Identification of areas not in compliance with current Interstate design
standards.

incident management planning is also needed to identify methods for
handling mainline traffic during incidents, weather, and special events.

Study Schedule
March 2013 Notice to Proceed, Kickoff Meeting
April 2013 Methods & Assumptions Documentation
April 2013- Baseline Conditions Analysis/ Data Collection
August 2013
August 2013- Existing Traffic and Operations Analysis
December 2014 Incident, Weather, and Special Event Analysis
Future Needs Anaiysis {No Build)
Salety Analysis
ITS Assessment
Public Meeting #1 {Project Kickoft/ Existing Analysis Stage}
{October 2013}
October 2014- Noise Analysis
June 2015 Identification of Solutions

Public Meeting #2 (Scenario Building Stage) {(Jan/Feb 2015)
MPO Meeting (Scenario Building Presentation)
Analysis of Solutions
Project Recommendations
May 2015- Sub-Study 1 Report Documentation

September 2015 Public Meeting #3 (Draft Report Stage)
MPO Meeting (Final Recommendations Presentation)

Facilities Affected by the Study

Given the regional context of the [-229 corridor, modifications to 1-228 mainiine,
service interchanges or crossroad corridors may impact transportation facilities
throughout the metropolitan area. Modifications at service interchanges would have
the potential to affect adjacent interstate ramp terminaf intersections and/or artenial
street corridors. The large study area defined in Sub-Study 1 is intended to provide

HDR Enginasting, Inc. B404 Indian Hils Drive Phone [402) 309000 Page 6ol 26
Clpwworkinglomad 15756 334- Omaha, NE 68114 TG Com
228_MIS_551 MekhodsAssumplions_ 140828 doux
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-229 MIS Sub-Study #1. M&A Amendment #3

a comprehensive assessment of interstate, ramp, and arterial streets such that
facilities affected by the study recommendations are included in the analysis.

Previous Studies

The following previous studies will be reviewed during the course of this study:
Direction 2035, Sioux Falls MPO Long-Range Transportation Plan (LRTP)

hito//www.siouxialls.ora/~/media/Documents/planning/long-
range/Irtp/2035 inp/adopted Irp revi20210.pdf
Sioux Falls Comprehensive Development Plan

hitp//www siguxfalls. org/~/media/Documents/planning/shape sf/chapters-

maps/Chapter 1 r112111.pdf

Sioux Falls Transit Development Plan 2011- 2015
http://www siouxfalls.org/~/media/Documents/planning/iong-
range/2011 2015 Transit Pevelopment Plan.pdf

2007 Sioux Falls Bicycle Plan

hitp//www.siouxfalls.org/~/media/Documents/planning/iransporiation/bicyc

le/Bicvcle Plan Final.pdf
The Sioux Falls MPQ Multi-Use Trail Study

hitp:/Awww.sicuxfallsmpo.org/documents/MPO/Planning Documenis/Siou

60" Street North Planning and Feasibility Study

http://www.siouxtalls.org/~/media/Documenis/publicworks/engineering/pro

Sioux Falls Major Street and Access Management Plan

hitp://www.siouxfalls.org/~/media/Documents/planning/transportation/long-

l-229 Exit 5 (26" Street) Crossroad Corridor Study
hitp.//26thstreetcorridorstudy.com/

range/majorstreetplanmediumfinal20padl.pdf

Interstate 90/ intersiate 229 Access Mcdification Request (Draft)
Northeast Transportation Network Feasibility Study

2010 Decennial Interstate Corridor Study and 2000 Decennia! Interstate

Study

N. Bahnson Avenue Feasibility Study

Cleveland Avenue Study

SIMPCO iIncident Management Plan

ITS Studies from City of Sioux Falls and SDDOT

HDR Engineering, Inc, 84034 Frdian Hills Drive Frone (407) 3851000

C\pwwarkingloma'd 15756334- Ornaha, NE 68114 wanw_tfing. com
229_M15_551_MethodsAssumplhons_ FG828. doex
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Study Advisory Team Members

A Study Advisory Team has been formed io guide the study through compietion,
The Study Advisory Team is comprised of representative parties of the SDDOT,
FHWA and City of Sioux Falls. Members of the Study Advisory Team are:

Shannon Ausen City of Sioux Falis ~ Public Works

Mike Behm SEDOT - Projest Development

Christina Benneit SDDOT ~ Operations Support

Jelf Brosz SDDOT -~ Transportation Inventory Management
Andy Vandel SDBOT - Project Development {Safe

Joel Gengler SDCOT — Right of Wa

Amber Gibson Sioux Falls MPO

Kevin Goeden SDDOT - Bridge Design

Steve Gramm SDDOT ~ Project Development {Plannin

Heath Hoftiezer City of Sioux Falls — Public Works

Mark Hoines FHWA

Dave Huft SDDPOT — Research

Bruce Hunt FHWA

Scott Jansen SBDOT — Mitchell Region

Captain Alan Weish South Dakota Highway Patrol

Ryan Kerkvliet Sioux Falls MPQ - Citizens Advisory Commitiee
Tom Lehmkuhl SDDOT - Project Development (Environmentat
Pete Longman SDDOT — Road Design

Ren McMahon FHWA

Paut Nikolas SBDOT - Read Design

Brad Remmich SDDOT ~ Project Development (Plannin

Craig Smith SDDOT - Mitchell Region

Additional team members may be added as the study progresses.

Study Area

The study area for Sub-Study 1 was defined by the Study Advisory Team and is
ilustrated in this report for documentation. The study area contains |-228 freeway
segments and junctions from east of the [-29/1-229 systems interchange to south of
the 1-90/1-229 systems interchange. The study area also contains ramp terminal
intersections at each interchange along 1-229 and intersections adjacent o those
ramp terminal intersections. The following graphic shows the study area and
identifies each of the study intersections.

HDR Enginaating, inc. B dndian Hilks Drive Phchg {407) 350-1000 Fage Bof 26

¢ Apwitoridnglomald 1575633 Omaha, NE G216 ik hdinc som
229_MIS_S5t_ MethodsAssumptions 146828 doex
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Sub-Study 1 Study Area

Legend

Sub-Study 1 Study Area
O Sub-Study 1 inlersection

5 LOUISE AVE

HDR Enginesring, Inc.

Crpwworkinglomatd 15756 334-
229 MIS_S81_MethodsAssumplions_ | 082 8 doux

5 WESTESN AVE
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E60TH ST N

E BENSON RD

E RICE ST

E26TH ST

EXFF 3

Not te Scale

E 6TH ST

E10THST EXIT 8

S CLIFF AVE

E12TH BT

EXIT 5

1-229 Major Investment Corridor Study

B0 Indhan Hills Diive
Omazha, NE 68114

Sub-Study 1 Study Area

Phane (402} 3931000
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Study Intersections:

Solberg Avenue intersections

Solberg Avenue & 57th Street
o Sotberg Avenue & 69th Street

Louise Avenue (Exit 1C) Intersections
Louise Avenue & 57th Street
Louise Avenue & 59th Street
Louise Avenue & 1-229 Scuthbound Ramps
Louise Avenue & {-229 Northbound Ramps
Louige Avenue & 6Sth Street

Western Avenue (Exit 2} Intersections
Western Avenue & 49th Street
Westiern Avenue & {-229 Southbound Ramps
Waestern Avenue & 1-229 Northbound Ramps
Western Avenue & 57th Strest

Minnesota Avenue {Exit 3) Intersections
Minnesota Avenue & 41st Street
Minnesota Avenue & 49th Street
Minnesota Avenue & 1-229 Southbound Ramps
Minnesota Avenue & 1-229 North