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Rapid City Arterial Safety Study

The preparation of this report has been financed in part through grant[s] from the Federal
Highway Administration and Federal Transit Administration, U.S. Department of
Transportation, under State Planning and Research Program, Section 505 [or
Metropolitan Planning Program, Section 104(f)] of Title 23, U.S. Code. The contents of
this report do not necessarily reflect the official views or policy of the U.S. Department of
Transportation.

Notwithstanding any other provision of law, reports, surveys, schedules, lists, or data
compiled or collected for the purpose of identifying, evaluating, or planning the safety
enhancement of potential accident sites, hazardous roadway conditions, or railway-
highway crossings, pursuant to sections 130, 144, and 152 of this title or for the purpose
of developing any highway safety construction improvement project which may be
implemented utilizing Federal-aid highway funds shall not be subject to discovery or
admitted into evidence in a Federal or State court proceeding or considered for other
purposes in any action for damages arising from any occurrence at a location mentioned
or addressed in such reports, surveys, schedules, lists, or data.

Rapid City Area Metropolitan Planning Organization provides services without regard to
race, color gender, religion, national origin, age or disability, according to the provisions
contained in SDCL 20-13, Title VI of the Civil Rights Act of 1964, the Rehabilitation Act of
1973, as amended, the Americans With Disabilities Act of 1990 and Executive Order
12898, Federal Actions to Address Environmental Justice in Minority Populations and
Low-Income Populations, 1994.
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I. INTRODUCTION

A. Study Background and Purpose

The responsible investment of Rapid City resources in mitigating roadway safety problems is a
difficult task. When making decisions affecting road safety, it is critical to understand that the
expenditure of limited available funds on improvements in places where it prevents few injuries
and saves few lives can mean that injuries will occur and lives will be lost by not spending them
in places where more crashes could have been prevented®. It is the City of Rapid City’s
objective to maximize crash reduction within the limitations of available budgets by making
arterial road safety improvements at locations where it does the most good or prevents the most
crashes.

In an effort to better understand the existing crash problems on the arterial roadway network
within Rapid City, the City, in conjunction with the Rapid City Area Metropolitan Planning
Organization (MPO), identified the need to complete an arterial roadway safety study within
Rapid City. The City enlisted Felsburg Holt and Ullevig (FHU) and Dream Design International
(DDI) to complete this assessment with the goal of identifying high-priority traffic safety
problems along arterial street segments in Rapid City and to conceptualize projects that will help
to address those problems.

There are many considerations when it comes to improving roadway safety. These
considerations are typically summarized as the 5 Es of roadway safety which include
Evaluation, Engineering, Education, Enforcement and Emergency Services. The following
provides a brief summary of each of these Es.

¢ Evaluation — Crash data needs to be reviewed and analyzed in order to identify problem
locations and determine where money should be spent.

¢ Engineering — Based on identified crash patterns or problems spots, a list of capital
improvement projects can be developed with the goal of identifying improvements that
will reduce crashes and improve safety.

¢ Education — Educational programs are typically used to alter cultural norms that
contribute to the occurrence of crashes and less safe roadways.

¢ Enforcement — Enforcement programs are developed to target unsafe driving behaviors
in need of correction. These programs can be a partnership between law enforcement
and the community.

e Emergency Services — Efficient response times and knowledgeable emergency service
personnel are crucial in effectively responding when a crash does occur. Careful
planning in the location of hospitals and response teams as well as thorough training is
key.

This Arterial Street Safety Study focuses primarily on the Evaluation, Engineering and
Enforcement Es. As mentioned, crash data have been evaluated and capital improvement and
enforcement recommendations have been made that aim to address identified crash problems.

! Hauer, E., (1999) Safety Review of Highway 407: Confronting Two Myths. TRB
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The analyses completed and documented in this report focus on the crashes on arterial
roadway segments between major arterial to arterial intersections. City staff closely monitors the
occurrence of crashes at the major intersections within the City so this study does not include
crash analysis for major arterial intersections. The objectives of this study are as follows:

o Develop a citywide safety perspective to set localized crash frequency and severity in
the context of other similar facilities in Rapid City

o |dentify the top ten arterial crash segments within Rapid City using the Critical Crash
Rate Method as outlined in the Highway Safety Manual (AASHTO, 2010). This method
utilizes past crash totals, daily traffic volumes and arterial segment lengths to calculate
crash rates

e Review each of the fatal crashes that occurred during the study period on arterial
segments, to understand the circumstances surrounding each crash and determine if
any measures can be taken to improve the safety of the arterial segments that each fatal
crash occurred along

o Develop solutions with the greatest potential to improve arterial traffic safety for the top
crash locations

e Prioritize future safety improvements to make sure that limited improvement funding is
spent in the right places

e Provide the City of Rapid City with a repeatable methodology for analyzing arterial safety
in the future using Geographic Information Systems (GIS) based methods

This report is based on the analysis of three years of crash history (January 2007 through
December 2009) and a review of field geometry. The City is advised to verify, through field
survey, the information included in this report regarding physical features and roadside
characteristics for the design concepts included in this study.

B. Study Process

This arterial safety study began in December 2010 with the project kickoff meeting. The goal
was to complete the data collection, the safety analyses and the documentation of this study
within one year. Over the course of the project, Steering Committee meetings were held to
discuss progress of the project and to make decisions for how to proceed with the analysis
going forward. The Steering Committee was comprised of Rapid City, South Dakota Department
of Transportation (SDDOT) and Federal Highway staff. The following is a list of the Steering
Committee members:

e Patsy Horton — Rapid City Community Planning and Development Services
e John Less — Rapid City Engineering Services

e Kip Harrington — Rapid City Community Planning and Development Services
e Lt. James Johns — Rapid City Police

e Dan Staton — SDDOT

e Brad Remmich — SDDOT
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e Josh Hinds — SDDOT
e Mark Hoines — Federal Highway Administration South Dakota

In addition to the Steering Committee meetings, a public meeting was held in conjunction with
the completion of the draft report of the study. The goal of the public meeting was to provide the
objectives of the study as well as an explanation of the methods and results that determined the
top ten crash segments within the City. The final report will be presented to the City Council,
City Planning Commission and Metropolitan Planning Organization in December 2011. Figure 1
shows the work flow diagram developed for this project which outlines the tasks and major
milestones of this project.

Figure 1. Arterial Safety Study Work Flow Diagram
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II. ANALYSIS METHODOLOGY

A. Data Utilized for Analysis

The crash, traffic volume, arterial roadway laneage and GIS data were provided by City and
South Dakota Department of Transportation staff. The following provides a summary of the data
utilized in this study:

e Crash Data — Arterial crash data represents a period of January 2007 through
December 2009. The crash data used in this study was provided by the SDDOT in a
Geographic Information Systems (GIS) file. The reason a three year study period was
selected is that the arterial roadway network within Rapid City has changed in recent
years due to various construction projects. In order to limit the effects a changing
roadway network has on the crash experience, the most recent available three years of
data were used. This was the direction agreed upon by the Steering Committee. In
addition, the use of a three year study period helps to normalize the annual fluctuation in
crash totals and prevents the selection of segments where a problem does not exist.

o Daily Traffic Volumes — Traffic count data were provided for each of the arterial
roadway segments within Rapid City by City and Pennington County staff for the 2007
through 2009 study period. The City has a comprehensive traffic count program in which
traffic volumes are collected on nearly every arterial roadway within the city on an annual
basis. County data were utilized for the segments where count data was unavailable
from the City. Arterial segments with more than one traffic count available for the three
year study period were averaged to obtain a single representative daily traffic volume.

e Arterial Roadway Laneage — The number of travel lanes for each arterial were
available in the City’s arterial roadway network in GIS.

o GIS Files — As mentioned, the crash data was provided in a GIS file from the SDDOT.
Each crash that occurred during the study period is represented by a point in this GIS
file. The other GIS files utilized in this study were provided by City staff. The files utilized
include:

o0 The City 3-mile platting jurisdiction and the 1.5-mile airport boundary which were
both used to define the limits of the study

The City arterial roadway network

The City intersection locations point file

The City traffic signals locations point file

©Oo0Oo

Each of these data sources were utilized in this analysis and their application to this study will
be discussed in more detail in the following sections.

B. Identification of Arterials for Study

As mentioned, the boundaries of the arterial safety study were set based on the City’s 3-mile
platting jurisdiction and the 1.5-mile boundary for the Rapid City Regional Airport. Any arterial
roadway located outside of the plat and airport boundaries was removed from the study. Arterial
roadways were identified based on the Rapid City Major Street Plan as furnished in GIS format.
Figure 2 shows the study boundaries and the arterials included in this analysis.
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Several low volume, low speed, non-continuous arterials within the study area were removed
from the study. The arterial segments in this category generally have daily volumes of less than
1,000 vehicles per day (vpd) and do not provide for longer trip lengths. The study Steering
Committee discussed the removal of these arterials and agreed that if included, the statistics
from these arterial segments would skew the crash rate averages due to their low volume and
low crash occurrences. There were a total of 14 arterial segments removed based on these

criteria. Table 1 lists the excluded arterial segments.

Table 1. Arterials Removed from Analysis
Roadway Location Reason(s)
Creek Drive Entire arterial segment Non continuous arterial without traffic count

Elk Vale / Hwy 44 Ramps

At interchange

Should not be considered arterial segments

Airport Road

Entire arterial segment

Non continuous arterial without traffic count

Mickelson Drive

Entire arterial segment

Non continuous arterial without traffic count

Concourse Drive

Entire arterial segment

Non continuous arterial without traffic count

Anamosa Street

Just west of Elk Vale Rd.

Non continuous arterial without traffic count

Cheyenne Boulevard

Entire arterial segment

Non continuous arterial without traffic count

Edwards Street

Entire arterial segment

Non continuous arterial without traffic count

Eglin Street

Entire arterial segment

Non continuous arterial without traffic count

N. Plaza Drive

Entire arterial segment

Non continuous arterial without traffic count

Commerce Road

Entire arterial segment

Non continuous arterial without traffic count

Park Drive

Entire arterial segment

Short arterial without traffic count

Corral Drive

Entire arterial segment

Non continuous arterial without traffic count

Dunsmore Road

Entire arterial segment

Non continuous arterial without traffic count

C. Arterial Segmentation using Geographic Information Systems (GIS)

The arterial roadways within the study area were divided into shorter sub segments. The
following methodology was used to complete the segmentation of the 160 miles of arterial
roadways within the study area:

o All arterial to arterial intersections within the study area were isolated and buffered within
GIS to remove the major intersections from the analysis. Each intersection buffer was
based on an influence area along each intersection approach. As shown in Table 2, the
size of each buffer was determined by the type of traffic control in place at the
intersection. These intersection buffer sizes are currently in use by Rapid City staff when
completing safety analyses for intersections and were used in this study to be consistent
with current City practice.
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Table 2. Intersection and Arterial Buffer Sizes

Location Type

GIS Buffer Size

Signalized Arterial Intersections 200 feet
All Way Stop Controlled Arterial Intersections 150 feet
All Other Stop Controlled Arterial Intersections 100 feet
Arterial Roadway Buffer Widths 20 feet

The distances shown in Table 1 are measured in each direction from either the center
point of the intersection or the center line of the arterial segment. Figure 3 shows an

example of an intersection influence area.

Figure 3. Typical Intersection Influence Area

e Crashes were identified as occurring within a major intersection influence area or along
an arterial segment, and those occurring at a major intersection were removed from
further consideration. Crashes that occurred along each of the 249 arterial segments
were retained for further study. Figure 4 shows an example of arterial segment crashes
as well as the intersection related crashes removed from the analysis.
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Figure 4. Classification of Crash Data Points

o The number of crashes was associated with the segment daily traffic volume, number of
lanes and segment length. Each of the 249 arterial segments and associated information
were then carried forward for analysis using the Critical Crash Rate method. This
approach is generally consistent with the methods approved by the SDDOT. Use of this
methodology was supported by the project Steering Committee.

e Of note, the central business district crashes were analyzed separately from the other
arterial roadway crashes due to the unique geometric and travel conditions of the
downtown area. The crashes in the downtown area will be discussed in more detail later
in this report.

D. Critical Crash Rate Methodology

The Critical Crash Rate methodology is outlined in the Highway Safety Manual (AASHTO,
2010). This method compares the observed crash rate for an arterial segment to a critical crash
rate that is unique for each arterial segment. The observed crash rate for a segment is
calculated by dividing the number of crashes on the segment by the million vehicle miles of
travel (MVMT) for the segment. The MVMT takes the daily traffic of the segment, the length of
the segment and the number of years in the analysis (3 years) into account.

The critical crash rate is a threshold value that when compared to the crash rate for a segment
can help to determine if the crash experience on a given segment is unusual or not. This
threshold is developed by developing city wide crash rates for arterial segments with similar
characteristics. For the purposes of this analysis, the number of travel lanes on each arterial
segment was used to define the segment grouping classifications. For this analysis there are
seven groups which include:

e 2-lane arterials
e 3-lane arterials
e 4-lane arterials

. FELSBURG
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e 5-lane arterials
e 6-lane arterials
e 4-lane divided arterials
e 6-lane divided arterials

Citywide average crash rates were calculated for each of these arterial classifications. In
addition, the P-value used in this analysis was 1.645 which corresponds to a 95 percent
confidence level in a one-tailed Poisson distribution. These values, as well as the MVMT, for
each segment were used to calculate the critical crash rate for each segment. Each arterial
segment was then ranked according to its critical crash ratio which is the segment’s observed
crash rate divided by the critical crash rate.

In general, a segment with a crash ratio greater than 1.0 would be flagged for further analysis.
However, for the purposes of this report, the critical crash ratio was used to rank the segments
in order to identify the 10 worst crash segments for further analysis. A table showing the results
of the critical crash rate analysis for all 249 arterial segments can be found in Appendix A.
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III. CRASH ANALYSIS AND SUMMARY OF RESULTS

A. Top Crash Segments

Critical crash rate calculations were completed for all 249 arterial segments both considering the
total crashes as well as only the severe crashes. For the purposes of this analysis, a severe
crash is a crash that has been reported as a fatal, incapacitating injury or non-incapacitating
injury crash. Both “possible injury” and “no injury” crashes have been classified as a property
damage only (PDO) crash. The purpose of completing both total and severe crash rate
calculations was to ensure that locations with a demonstrated history of severe crashes were
given due consideration in the study. An arterial segment that did not make the top ten arterial
list based on the total critical crash ratio but did make the top ten list based on the severe critical
crash ratio list could be considered for further analyses.

A total of 14 top crash segments were identified for preliminary analysis. This top segment crash
list and the preliminary analyses were presented to the Steering Committee on August 31, 2011.
Through discussions with the Steering Committee, the list was reduced to ten arterial segments
identified for more in depth analysis to be included in this report. Table 3 shows the ten crash
segments indentified for analysis as well their critical crash ratios. Each segment is discussed in
more detail in the following sections. As mentioned, the complete segment rankings for all 249
segments can be found in Appendix A.

Table 3. Top Ten Crash Segments

Total Crash Total Critical Crash
Rank Crashes Ratio Total

Segment (Severe Road Segment (Severe (Critical Crash

Number Crash Rank) Name From To Crashes) Ratio Severe)
Segment 1 1(2) Haines Ave Lindbergh 1-90 33(8) 2.43(1.89)
Segment 2 2(1) Haines Ave [-90 Disk 31 (8) 2.30(1.88)
Segment 3 4 (3) Saint Joseph St 5th East Blvd 27 (5) 2.02 (1.39)
Segment 4 7 (145) Jackson Blvd City Limit Chapel 15 (0) 1.87 (0.00)
Segment 5 10 (5) W Main St ShLeefl'(‘éa” Mountain View | 49 (11) 1.66 (1.36)
Segment 6 14 (43) N LaCrosse St Anamosa Meridian 18 (2) 1.42 (0.74)
Segment 7 49 (7) S H'glr\‘l‘gay 16 | Neck Yoke | Busted5 Ct 41 (8) 0.90 (1.26)
Segment 8 15 (20) N LaCrosse St E North Anamosa 53 (10) 1.39 (0.99)
Segment 9 26 (14) W Omaha St Mc\’/‘fg\f\"j"” West Bivd 40 (12) 1.11 (1.08)
Segment10 | 35 (17) E Sa'”étpa”'c" Elm St Joseph 28 (8) 0.77 (1.04)
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IV. INDIVIDUAL ARTERIAL SEGMENTS

This section of the report includes detailed information about each of the top ten segments
analyzed in this study. Contents include a description of the road design, overview of crash
history, identified correctable crash pattern(s) and mitigation concepts. The mitigation concepts
developed for each of the top crash segments in this report are a rendering of what could be
completed. If implemented, each concept will require further engineering analysis and / or
design prior to construction.

A. Segment 1 — Haines Avenue (Lindbergh Avenue to Interstate 90)

Segment Description

This segment of Haines Avenue is located just south of Interstate 90 (I-90) adjacent to the
Shopko Shopping Center. The segment is approximately 0.20 miles in length and runs from
Lindbergh Avenue on the south to 1-90 on the north. Haines Avenue has two northbound lanes,
two southbound lanes and a center left turn lane. The center median on Haines Avenue is
painted. There is curb and gutter throughout this segment. The posted speed limit on Haines
Avenue is 35 miles per hour (mph). The average daily traffic for this segment during the study
period was about 19,900 vpd.

Crash History and Correctable Crash Patterns

During the three-year study period, there were a total of 33 crashes on this segment. Of these,
25 were Property Damage Only (PDO) crashes and 8 were injury crashes. There were no fatal
crashes on this segment during the study period. The majority of the crashes were angle
crashes (mostly broadsides) with rear-end crashes the second most common crash type. A
diagram showing the type and location of each crash for this segment can be found in
Appendix B.

As can be seen on the crash diagram, the majority of crashes on this segment occurred at the
unsignalized intersection with Knollwood Drive. The majority of the crashes at this intersection
were broadside type crashes that occurred when a vehicle from Knollwood Drive failed to yield
the right-of-way and pulled out in front of either a northbound or southbound vehicle on Haines
Avenue. In addition to the angle crashes at this intersection, there are also angle (access
related) crashes at the intersections with Wright Street and Curtis Street.

Mitigation Measures and Concepts

Based on the angle crash pattern along this segment, consideration should be given to
developing an access management plan for the corridor. A concept of a possible access
management plan developed for this segment can be found in Appendix B. This concept would
construct a raised median and provide one full movement intersection along the segment at the
Wright Street intersection. If this concept is implemented, the City should consider completing a
traffic signal warrant study per the Manual on Uniform Traffic Control Devices (MUTCD)
(Federal Highway Administration, 2009) for the Wright Street intersection to determine if the
intersection should be signalized or remain unsignalized. In addition, travel speeds should also
be monitored if this concept is implemented and additional speed enforcement conducted if
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travel speeds are found to be a problem on Haines Avenue. All other driveways and
intersections (including Knollwood Drive) would be restricted to right-in/right-out or %2 movement
intersections. Of note, this concept would not preclude the City from continuing with plans to
reroute Knollwood Drive to Lindbergh Avenue as has been discussed in the past.

It is also worth noting that the intersection of Knollwood Drive and Haines Avenue was
evaluated as part of the SDDOT 2010 Roadway Safety Improvement Program (RSI). The
recommendation in the DOT study is to sign the Knollwood Drive approaches for no left turns
during afternoon hours and provide enforcement during that time.

B. Segment 2 — Haines Avenue (I-90 to Disk Drive)

Segment Description

This segment of Haines Avenue is located just north of 1-90. The segment is approximately 0.16
miles in length and runs from 1-90 on the south to Disk Drive on the north. Haines Avenue has
two northbound lanes, two southbound lanes and a center left turn lane. The center median on
Haines Avenue is painted. There is curb and gutter throughout this segment. The posted speed
limit on Haines Avenue is 35 miles per hour (mph). The average daily traffic for this segment
during the study period was about 25,000 vpd.

Crash History and Correctable Crash Patterns

During the three-year study period, there were a total of 31 crashes on this segment. Of these,
23 were PDO crashes and 8 were injury crashes. There were no fatal crashes on this segment
during the study period. There were an even split between angle type and rear end type crashes
on this segment. A diagram showing the type and location of each crash for this segment can
be found in Appendix C.

As can be seen on the crash diagram, the majority of the angle crashes are related to
intersections and driveways along the segment. Most of the approach turn type angle crashes
occurred at Howard Street while the majority of the broadside type angle crashes occurred at
the Conoco driveway. Nearly all of the rear end crashes occurred on the southbound approach
to the 1-90 interchange intersection.

Mitigation Measures and Concepts

Based on the angle crash pattern along this segment, consideration should be given to
reconfiguring local access intersections along the segment. A concept of a possible access
reconfiguration for this segment can be found in Appendix C. If implemented, this concept
would construct a raised median and would restrict all driveways between Howard Street and
Disk Drive to right-in / right-out or ¥2 movement intersections. As can be seen on the concept
diagram in Appendix C, recommendations have also been made regarding u-turn locations on
Haines Avenue as well as improving access to Disk Drive for the retail developments along the
east side of Haines Avenue. Travel speeds should also be monitored if this concept is
implemented and additional speed enforcement conducted if travel speeds are found to be a
problem on Haines Avenue.
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In addition, consideration should be given to reviewing the visibility of the existing signal heads
on the southbound approach at the intersection with 1-90 and reviewing the length of the green
interval for the southbound left turn. Improving the visibility of the signal heads could help to
reduce the number of rear end type crashes. In addition, lengthening the southbound left turn
phase could help to reduce the number of rear end type crashes.

C. Segment 3 — Saint Joseph Street (5" Street to East Boulevard)

Segment Description

This segment of Saint Joseph Street is located on the east side of downtown. The segment is
approximately 0.44 miles in length and runs from 5" Street on the west to East Boulevard on the
east. Saint Joseph Street is a one-way roadway eastbound and has three travel lanes with on-
street parking, both angle and parallel. There is curb and gutter throughout this segment. The
posted speed limit on Saint Joseph Street is 30 miles per hour (mph). The average daily traffic
for this segment during the study period was about 10,500 vpd.

Crash History and Correctable Crash Patterns

During the three-year study period, there were a total of 27 crashes on this segment. Of these,
22 were PDO crashes and 5 were injury crashes. There were no fatal crashes on this segment
during the study period. The most predominant crash type were sideswipe same direction
crashes (13) followed closely by broadside type crashes (11). A diagram showing the type and
location of each crash for this segment can be found in Appendix D.

As can be seen on the crash diagram, the sideswipe same direction crashes are spread
throughout the corridor but are typically on the approach to an intersection. A large portion of
these crashes occurred due to illegal lane changes when a vehicle in the center lane of traffic
attempted to make a left turn onto an intersecting side street.

Nearly all of the broadside type crashes occurred at the intersection of Saint Joseph Street with
4™ Street. These crashes typically occurred when a vehicle on 4" Street misjudged the gap in
traffic and was struck by an eastbound vehicle on Saint Joseph Street. However, sight distance
from the stop bar on 4™ Street is also restricted due to the angled parking on Saint Joseph
Street (as seen in Figure 5) and could be a contributing factor to these crashes.

Mitigation Measures and Concepts

Based on the angle crash pattern and restricted sight distance at 4™ Street, consideration
should first be given to removing the existing parking on Saint Joseph Street just west of 4™
Street. This would help to improve the sight distance and could reduce the number of angle
crashes. However, if the parking cannot be removed or if the angle crash problem does not
improve, consideration should be given to installing a traffic signal at the St. Joseph Street/4™"
Street intersection. The number of broadside crashes during the study period meets Part B of
the criteria for Warrant 7 in the MUTCD. However, further analysis should be considered to
determine if Parts A and C of Warrant 7 are also met. If warranted, the installation of a traffic
signal at this location would help to reduce the number of broadside crashes at this intersection.
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Consideration should be given to signing and striping the approaches to the intersections along
this segment with lane use arrows. This could help to reduce the number of sideswipe same
direction crashes on the approaches to the intersections.

A concept showing both the proposed traffic signal and striping developed for this segment can
be found in Appendix D.

Figure 5. Saint Joseph Street and 4t Street Sight Distance

D. Segment 4 — South Dakota 44 (Jackson Boulevard) (City Limit to Chapel Lane)

Segment Description

This segment of Jackson Boulevard is located on the western side of Rapid City. The segment
is approximately 1.08 miles in length and runs from Chapel Lane on the east to the City Limit on
the west. Jackson Boulevard is a four-lane roadway with two lanes in the eastbound direction
and two lanes in the westbound direction. There is not a center turn lane. There is curb and
gutter throughout this segment. The posted speed limit on Jackson Boulevard is 45 miles per
hour (mph). The average daily traffic for this segment during the study period was about 4,600
vpd.

Crash History and Correctable Crash Patterns

During the three-year study period, there were a total of 15 crashes on this segment, all of
which were PDO crashes. There were no fatal crashes on this segment during the study period.
The most predominant crash types were wild animal type crashes (7) followed by angle type
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crashes (4). A diagram showing the type and location of each crash for this segment can be
found in Appendix E.

As can be seen on the crash diagram, the wild animal type crashes are spread throughout the
segment. Since no pattern exists due to the inconsistent location of the crashes, no
recommendations have been made to address this crash type.

Nearly all of the angle type crashes occurred at the intersection of Jackson Boulevard with
Cleghorn Canyon Road. These crashes typically occurred when a vehicle turning left from
Cleghorn Canyon Road misjudged the gap in traffic and was struck by a westbound vehicle on
Jackson Boulevard.

Mitigation Measures and Concepts

Based on the angle crash pattern at Cleghorn Canyon Road, consideration should be given to
installing an intersection warning sign (W2-2) and a supplemental advisory speed plaque (W13-
1P) on the westbound approach to the intersection. A similar sign group is currently in place on
the eastbound approach to the intersection.

In addition, consideration should be given to improving the sight distance for vehicles looking to
the south from Cleghorn Canyon Road. Figure 6 shows the current obstructions in place for
vehicles at this intersection.

Figure 6. Jackson Boulevard and Cleghorn Canyon Road Sight Distance

A concept showing the recommended signing and striping for this segment can be found in
Appendix E.
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E. Segment 5 — West Main Street (Sheridan Lake Road to Mountain View Road)

Segment Description

This segment of West Main Street is west of Mountain View Road and is adjacent to the Baken
Park Shopping Center for a portion of the segment. The segment is approximately 0.45 miles in
length and runs from Sheridan Lake Road to Mountain View Road and also crosses Rapid
Creek. West Main Street has two eastbound lanes, two westbound lanes and a center left turn
lane. The center median on West Main Street is painted. There is curb and gutter throughout
this segment. The posted speed limit on West Main Street is 35 miles per hour (mph). The
average daily traffic for this segment during the study period was about 22,800 vpd.

Crash History and Correctable Crash Patterns

During the three-year study period, there were a total of 49 crashes on this segment. Of these,
38 were PDO crashes and 11 were injury crashes. There were no fatal crashes on this segment
during the study period. The most predominant crash types were angle type crashes (25)
followed by rear end type crashes (16). It is also worth noting that there were three crashes
involving a bicycle. A diagram showing the type and location of each crash for this segment can
be found in Appendix F.

As can be seen on the crash diagram, the angle and rear end type crashes were spread
throughout the corridor and were typically associated with driveways or intersections along the
segment. The locations with the highest concentration of crashes include the driveways to / from
the Baken Park Shopping Center. The driveways to / from McDonalds as well as the
intersections of Dakota Drive, Sheffer Street and Piedmont Street also had a high concentration
of crashes.

Mitigation Measures and Concepts

Based on the angle crash pattern along this segment, consideration should be given to
developing an access management plan for the arterial segment. A concept of a possible
access management plan developed for this segment can be found in Appendix F. If
implemented, this concept would construct a raised median along the entire length of the
segment and would restrict nearly all of driveways on the segment to right-in / right-out or %
movement intersections. The only exception would be the intersection with Dakota Drive which
is recommended to remain a full movement access. There is also one driveway recommended
for closure. If this concept is implemented, consideration should be given to completing a traffic
signal warrant study per the MUTCD at Dakota Drive and, if warranted, installing a traffic signal
at this location. In addition, travel speeds should also be monitored if this concept is
implemented and additional speed enforcement conducted if travel speeds are found to be a
problem on West Main Street.

In addition, the recently released Rapid City Area Bicycle and Pedestrian Master Plan (Alta /
KL&J, July 2011) recommended that a bike lane be constructed along West Main Street. Due to
the occurrence of bicycle crashes along this segment, consideration should be given to
constructing the bike lane in association with the access management project.
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The concept for this segment in Appendix F shows both the raised median and the bike lane.
F. Segment 6 — LaCrosse Street (Anamosa Street to Meridian Lane)

Segment Description

This segment of LaCrosse Street is located just north of Anamosa Street and is adjacent to the
Wal-Mart Shopping Center. The segment is approximately 0.06 miles in length and runs from
Anamosa Street on the south to Meridian Lane on the north. LaCrosse Street has two
northbound lanes, two southbound lanes and a center left turn lane. The center median on
LaCrosse Street is painted. There is curb and gutter throughout this segment. The posted speed
limit on LaCrosse Street is 35 miles per hour (mph). The average daily traffic for this segment
during the study period was about 21,200 vpd.

Crash History and Correctable Crash Patterns

During the three-year study period, there were a total of 18 crashes on this segment. Of these,
16 were PDO crashes and 2 were injury crashes. There were no fatal crashes on this segment
during the study period. The most predominant crash types were rear end type crashes (10)
followed by angle type crashes (5). It is also worth noting that all of the angle crashes were
broadside crashes that occurred at the unsignalized Wal-Mart access. A diagram showing the
type and location of each crash for this segment can be found in Appendix G.

As can be seen on the crash diagram, the rear end crashes were spread throughout the
corridor. The largest concentration of crashes was focused on the Wal-Mart access with a mix
of rear end and broadside crashes.

Mitigation Measures and Concepts

Based on the concentration of crashes at the unsignalized Wal-Mart access primarily related to
the number of angle crashes at this location, consideration should be given to restricting the
driveway to a right-in / right-out access only. A concept of the new configuration of this access
can be found in Appendix G. If implemented, this concept would construct a raised
channelization island. The implementation of this concept would assist compliance and reduce
the number of broadside crashes at this intersection. It is also worth noting that this shopping
center will still have a full movement signalized access at Meridian Lane at which exiting
vehicles can head south on LaCrosse Street.

G. Segment 7 — Northbound US Highway 16 (Neck Yoke Road to Busted 5 Court)

Segment Description

This segment of northbound US Highway 16 is located south of Rapid City and is near Bear
Country USA. The segment is approximately 3.68 miles in length and runs from Busted 5 Court
on the south to Neck Yoke Road on the north. Highway 16 is a four lane divided highway with a
depressed center median. The posted speed limit on Highway 16 is 65 miles per hour (mph).
The average daily traffic in the northbound direction for this segment during the study period
was about 6,200 vpd.
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Crash History and Correctable Crash Patterns

During the three-year study period, there were a total of 41 crashes on this segment in the
northbound direction. Of these, 33 were PDO crashes and 8 were injury crashes. There were no
fatal crashes on this segment during the study period. The most predominant crash types were
wild animal type crashes (21) followed by run-off-road type crashes (9) and angle type crashes
(6). Run-off-road type crashes include guardrail / cable rail crashes as well as any crash where
the vehicle left the travel lane. A diagram showing the type and location of each crash for this
segment can be found in Appendix H.

As can be seen on the crash diagram, the majority of the wild animal type crashes were located
in the curve to the east of Bear Country USA. Many of these crashes occurred around dawn or
dusk. In addition, many of the angle crashes occurred when a vehicle that was either slowing to
turn into one of the paved median cuts or accelerate from one of the pave median cuts was
struck by another vehicle on Highway 16.

Mitigation Measures and Concepts

Based on the concentration of wild animal type crashes, consideration should be given installing
wild animal fences through the curve to the east of Bear Country USA. Openings in the fence
should be provided for existing driveways as well as at locations designated as crossings for the
wild animals. If provided, consideration should be given to signing all designated crossings with
deer crossing signs (W11-3) as well as flashing beacons.

In addition, consideration should be given to installing acceleration / deceleration lanes at
several of the paved median cuts on the west end of the corridor. The acceleration /
deceleration lanes will allow exiting / entering vehicles to safely exit or enter the paved median
cuts.

Finally, consideration should be given to installing rumble strips and using safety edge paving
techniques on the shoulder where there is not guardrail or cable rail against the shoulder. An
informational brochure on safety edge has been place in Appendix H.

The proposed location of the wild life fencing as well as the acceleration / deceleration lanes
can be found in Appendix H.

H. Segment 8 — LaCrosse Street (E. North Street to Anamosa Street)

Segment Description

This segment of LaCrosse Street is located just south of Anamosa Street. The segment is
approximately 0.55 miles in length and runs from Anamosa Street on the north to E. North
Street on the south. LaCrosse Street has two northbound lanes, two southbound lanes and a
center left turn lane. The center median on LaCrosse Street is painted. There is curb and gutter
throughout this segment. The posted speed limit on LaCrosse Street is 35 miles per hour (mph).
The average daily traffic for this segment during the study period was about 24,800 vpd.
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Crash History and Correctable Crash Patterns

During the three-year study period, there were a total of 53 crashes on this segment. Of these,
43 were PDO crashes and 10 were injury crashes. There were no fatal crashes on this segment
during the study period. The most predominant crash types were angle type crashes (31)
followed by rear end type crashes (15). A diagram showing the type and location of each crash
for this segment can be found in Appendix I.

As can be seen on the crash diagram, the majority of the angle type crashes occurred at the
intersections with public streets. The only private driveway with a significant number of angle
crashes was the north driveway to / from the former Sam’s Club parking lot.

The rear end type crashes were generally spread throughout the corridor and were typically due
to a vehicle stopping to turn into a driveway or a vehicle stopping for the existing railroad
crossing.

Mitigation Measures and Concepts

Based on the concentration of crashes at the unsignalized former Sam’s Club access primarily
related to the number of angle crashes at this location, consideration should be given to
restricting the driveway to a right-in / right-out access only. A concept of the new configuration of
this access can be found in Appendix I. This concept would construct a raised channelized
island on LaCrosse Street. The implementation of this concept would assure compliance and
reduce the number of broadside crashes at this intersection.

In addition, consideration should be given to completing a traffic signal warrant study at the
intersection with Monroe Street. The number of broadside crashes during the study period
meets Part B of the criteria for Warrant 7 in the MUTCD. Further analysis should be considered
to determine if Parts A and C of Warrant 7 are also met. However, it is worth noting that the 24/7
program located on Monroe Street moved in 2009 which may lead to a reduction in the traffic
and number of crashes at this intersection. If angle crashes are still a problem at this
intersection, the installation of a traffic signal at this location, if warranted, would help to reduce
the number of broadside crashes at this intersection.

In addition, consideration should be given to relocating the existing utility pole located on the
southwest corner of the Monroe Street intersection. This pole was struck twice during the study
period likely due to its close spacing to the edge of the roadway.

It is worth noting, that the intersection with Van Buren Street would also likely warrant a traffic
signal based on the criteria of Warrant 7 but due to the intersection’s close proximity to the
railroad crossing, a traffic signal is not recommended for this intersection.

Finally, consideration should be given to installing automatic crossing gates at the existing
railroad crossing. Currently, there are flashing lights, pavement markings and signs for this
railroad crossing. However, based on the given ADT on LaCrosse Street and the number of
trains that use this crossing daily (4), the crossing exposure factor is approximately 100,000.
According to the Railroad — Highway Grade Crossing Handbook (FHWA, 2007), consideration
should be given to installing automatic gates in addition to other active devices, such as flashing
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lights, at an at grade rail road crossing with an exposure factor this high. This measure would
help to prevent any future vehicle / rail crashes on this corridor. However, it is important to note
that several arterial at-grade railroad crossings in Rapid City are configured similar to the
current LaCrosse Street crossing, reducing the urgency of changes to this crossing.

Each of the measures outlined above can be seen on the segment concept drawing in
Appendix I.

l. Segment 9 — West Omaha Street (Mountain View Road to West Boulevard)

Segment Description

This segment of West Omaha Street is west of West Boulevard. The segment is approximately
0.83 miles in length and runs from Mountain View Road to West Boulevard. West Omaha Street
has two eastbound lanes, two westbound lanes and a center left turn lane. The center median
on West Omaha Street is painted. There is curb and gutter throughout this segment. The posted
speed limit on West Main Street is 40 miles per hour (mph). The average daily traffic for this
segment during the study period was about 15,400 vpd.

Crash History and Correctable Crash Patterns

During the three-year study period, there were a total of 40 crashes on this segment. Of these,
28 were PDO crashes and 12 were injury crashes. There were no fatal crashes on this segment
during the study period. The most predominant crash types were angle type crashes (18)
followed by rear end type crashes (16). A diagram showing the type and location of each crash
for this segment can be found in Appendix J.

As can be seen on the crash diagram, the angle and rear end type crashes were spread
throughout the corridor and were typically associated with driveways or intersections along the
segment. However, the only substantial grouping of crashes with a correctable pattern was at
the intersection with 12" Street. All of the angle crashes at this intersection occurred when one
vehicle failed to yield the right-of-way to a vehicle traveling on West Omaha Street.

Mitigation Measures and Concepts

The City and SDDOT have both completed signal warrant studies at the 12" Street intersection
in the past. To date, these studies have found that a traffic signal is not warranted at this
intersection either from a traffic volume or crash standpoint. It is likely that this intersection may
warrant signalization in the future but likely will not be needed until further development is
completed north of Omaha Street. However, in an effort to be proactive, the City continually
monitors traffic volumes at this intersection to determine if a traffic signal is needed. It is
recommended the City continue with this count program into the future and consider installing a
traffic signal when warranted.

The concept for this segment in Appendix J shows the location of the proposed traffic signal.
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J. Segment 10 — Saint Patrick Street (EIm Avenue to Saint Joseph Street)

Segment Description

This segment of Saint Patrick Street is west of Saint Joseph Street. The segment is
approximately 0.76 miles in length and runs from EIm Avenue to Saint Joseph Street. Saint
Patrick Street has two eastbound lanes, two westbound lanes and a center left turn lane. The
center median on Saint Patrick Street is painted. There is curb and gutter throughout this
segment. The posted speed limit on West Main Street is 35 miles per hour (mph). The average
daily traffic for this segment during the study period was about 12,400 vpd.

Crash History and Correctable Crash Patterns

During the three-year study period, there were a total of 28 crashes on this segment. Of these,
20 were PDO crashes and 8 were injury crashes. There were no fatal crashes on this segment
during the study period. The most predominant crash types were angle type crashes (17)
followed by rear end type crashes (4). A diagram showing the type and location of each crash
for this segment can be found in Appendix K.

As can be seen on the crash diagram, the angle and rear end type crashes were spread
throughout the corridor and were typically associated with driveways or intersections along the
segment. Approximately 1/3 of the angle and rear end crashes occurred in poor roadway
conditions and one driver was typically driving faster than appropriate for the conditions.
Otherwise, no other correctable pattern has been identified for this segment.

Mitigation Measures and Concepts

Consideration should be given to reviewing snow removal procedures for this segment as well
as providing additional speed enforcement.

K. Central Business District (Downtown) Crashes

For the purposes of this study, the downtown area of Rapid City was designated as the area
bounded by Kansas City Street to Omaha Street and West Boulevard to 5" Street. The central
business district crashes were analyzed separately from the other arterial roadway crashes due
to the unique geometric and travel conditions of the downtown area. Based on a review of the
crashes occurring within the central business district during the study period, the most common
crash types were rear end crashes (50%), angle crashes (23%) and sideswipe same direction
crashes (15%). A little over 92 percent of these crashes were property damage only crashes
with the remaining 8 percent of crashes classified as injury crashes. It is worth noting, there was
only one incapacitating injury crash in the downtown area during the study period and no fatal
crashes.

The high occurrence of property damage crashes and low occurrence of injury crashes is not
uncommon for a downtown area. This is primarily due to the low travel speeds and one way
roadways common to the downtown area. Based on this, there does not appear to be a
correctable crash pattern in the Rapid City downtown area. Therefore, no recommendations
have been made in this study.
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V.  FATAL CRASH ANALYSIS

There were a total of 12 fatal crashes that occurred during the three-year study period along the
249 arterial roadway segments analyzed in this study. The crash report for each fatal crash was
reviewed to understand the circumstances surrounding each crash and to determine if any
measures can be taken to improve the safety of the arterial segments that each of these fatal
crashes occurred along. The following provides a brief summary of each fatal crash that
occurred during the study period and any recommendations to improve safety on the arterial
segments where the crashes occurred.

A. February 28, 2007 — West Chicago Street just west of 40" Street

This crash occurred when vehicle 1 was westbound on Chicago Street and struck a legally
parked vehicle (vehicle 2) on the north side of the street on the approach to 42" Avenue (see
Figure 7). This crash occurred in dry, daylight conditions around 2PM. The driver of vehicle 1
drifted to the right for an unknown reason and collided with the parked car (vehicle 2). The driver
of vehicle 1 was not wearing a seat belt and made an impact with the steering wheel. The driver
suffered fatal injuries due to the impact with the steering wheel.

Figure 7. West Chicago Street Fatal Crash Diagram

During the study period, there were 6 total crashes on this segment of West Chicago Street.
There were 4 PDO crashes, 1 was an injury crash and 1 was the fatal crash. This segment is
number 94 on the total crash critical crash ratio ranking list and number 22 on the severe crash
critical crash ratio ranking list.

Based on the isolated circumstances of this fatal crash and due to the low crash total on this
segment, there does not appear to be a pattern in need of correction.
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B. April 30, 2007 — 5 Street just north of Fox Run Drive

This crash occurred when vehicle 1, a motorcycle, was in the southbound direction on 5" Street.
The driver lost control, laid the bike on its side and skidded off the right side of the road (see
Figure 8). This crash occurred in dry, daylight conditions around 1PM. The driver suffered fatal
injuries due to the impact with the road surface.

Figure 8. 5th Street at Business Access Fatal Crash Diagram
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During the study period, there were 18 total crashes on this segment. There were 15 PDO
crashes, 2 injury crashes and 1 was the fatal crash. This segment is number 31 on the total
crash critical crash ratio ranking list and is number 57 on the severe crash critical crash ratio
ranking list.

Based on the isolated circumstances of this fatal crash, there does not appear to be a pattern in
need of correction on this segment.
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C. May 18, 2007 — South Dakota Highway 44 at Cinnamon Ridge Road

This crash occurred when vehicle 1 in the westbound direction attempted to make a left turn
onto Cinnamon Ridge Road and pulled out in front of vehicle 2, a motorcycle that was
eastbound on SD 44. The driver of vehicle was attempting to put a water bottle down while
making the left turn and did not see vehicle 2. The two vehicles collided and the driver of vehicle
2 was thrown onto the roadway and was fatally injured (see Figure 9). This crash occurred in
dry, daylight conditions around 2PM.

Figure 9. Highway 44 at Cinnamon Ridge Fatal Crash Diagram

During the study period, there were 5 total crashes on this segment. There were 3 PDO
crashes, 1 injury crash and 1 was the fatal crash. This segment is number 105 on the total crash
critical crash ratio ranking list and is number 56 on the severe crash critical crash ratio ranking
list.

Based on the isolated circumstances of this fatal crash and due to the low crash total on this
segment, there does not appear to be a pattern in need of correction.

D. December 10, 2007 — US Highway 16 at Enchantment Road

This crash occurred when vehicle 1 in the westbound direction on Enchantment Road did not
stop for the stop sign at Highway 16. Vehicle 2, northbound on Highway 16, collided with the
driver side door of vehicle 1 (see Figure 10). The front seat passenger in vehicle 1 was not
wearing a seat belt and received injuries resulting in a fatality. The driver of vehicle 1 received
critical injuries. The driver of vehicle 1 was cited for a stop sign violation. This crash occurred in
dark — lighted, frosty conditions.
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Figure 10. US Highway 16 at Enchantment Rd. Fatal Crash Diagram

During the study period there were 13 total crashes on this segment. There were 10 PDO
crashes, 2 injury crashes and 1 was the fatal crash. This segment is number 140 on the total
crash critical crash ratio list and number 63 on the severe crash critical crash ratio ranking list.

There is currently a stop sign located on the right side of the westbound approach to this
intersection. However, this sign is well to the right of approach due to a driveway that intersects
Enchantment Road from the northeast at an angle (see Figure 11).
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Figure 11. Intersection of US Highway 16 and Enchantment Road
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First, consideration should be given to relocating the intersection of the existing private drive
further to the east so that it intersects with Enchantment Road in a more standard fashion. The
width of the westbound approach can then be reduced which should help to improve the
visibility of the existing stop sign. In addition, consideration should be given to installing
oversized stop signs and an additional stop sign on the left side of the westbound approach of
Enchantment Road. This should also help improve the visibility of the stop sign.

E. February 1, 2008 — Lamb Road near Green Valley Drive

This crash occurred when a vehicle in the southbound direction on Lamb Road drifted to the
right and the passenger side tires left the road. The driver brought the vehicle back onto the
road but overcorrected which sent the vehicle into a spin. The vehicle then struck a bridge
guardrail which knocked the guardrail off of the bridge leaving the vehicle partially suspended
over the edge of the bridge (see Figure 12). The driver of the vehicle was partially ejected and
sustained fatal injuries. Alcohol was involved in this crash. This crash occurred in dark —
unlighted, dry conditions.
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Figure 12. Lamb Road Fatal Crash Diagram

During the study period there were 7 total crashes on this segment. There were 6 PDO crashes
and the one fatal crash. This segment is number 3 on the total crash critical crash ratio list and
number 51 on the severe crash critical crash ratio ranking list. However, this segment was
removed from further consideration as a top crash segment during Steering Committee
discussions. This is due to the low daily traffic volume (approximately 200 vpd) during the study
period.

Based on the isolated circumstances of this fatal crash, there does not appear to be a pattern in
need of correction on this segment.
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F. June 6, 2008 — East Omaha Street west of Cambell Street

This crash occurred when vehicle 2 turned right onto westbound East Omaha Street from
Cambell Street and struck a pedestrian who was lying in the right lane of westbound Omaha
Street (see Figure 13). The driver of vehicle 2 swerved to avoid the pedestrian but he was
unable to react in time to avoid hitting the pedestrian. The pedestrian sustained severe injuries
resulting in a fatality. This crash occurred in dry, dark — lighted conditions around midnight.

Figure 13. East Omaha Street Fatal Crash Diagram

During the study period, there were 12 total crashes on this segment. There were 11 PDO
crashes and 1 was the fatal crash. This segment is number 37 on the total crash critical crash
ratio ranking list and is number 119 on the severe crash critical crash ratio ranking list.

Based on the isolated circumstances of this fatal crash and due to the low crash total on this
segment, there does not appear to be a pattern in need of correction.

G. July 9, 2008 — Deadwood Avenue south of North Plaza Drive

This crash occurred when the trailer of vehicle 2 was struck by vehicle 1. Vehicle 2 was
attempting to make a left hand turn from the United Rentals property onto southbound
Deadwood Avenue. Vehicle 1 was a motorcycle headed northbound in the right lane of
Deadwood Avenue (see Figure 14). The driver of vehicle 2 waited for a gap in traffic to make
the left turn and proceeded. He judged the gap based on a maroon truck traveling in the left
lane of northbound Deadwood Avenue that was traveling approximately 35 to 40 miles per hour.
He began to make the left turn but then noticed vehicle 1 traveling in the right northbound lane
at approximately 60 to 70 miles per hour (the posted speed limit is 45 mph). The driver of
vehicle 2 accelerated in an attempt to complete the left turn and avoid a collision with vehicle 1
but was unable to get out of the way. Vehicle 1 struck the trailer and the driver of vehicle 1
sustained fatal injuries. This crash occurred in dry, daylight conditions.

.'A FELSBURG

{ HOLT &
ULLEVIG Page 28



Rapid City Arterial Safety Study

Figure 14. Deadwood Avenue Fatal Crash Diagram

During the study period, there were 8 total crashes on this segment. There were 3 PDO
crashes, 4 injury crashes and 1 was the fatal crash. This segment is number 169 on the total
crash critical crash ratio ranking list and is number 53 on the severe crash critical crash ratio
ranking list.

Based on the isolated circumstances of this fatal crash and due to the low crash total on this
segment, there does not appear to be a pattern in need of correction. However, consideration
should be given to increasing speed enforcement on this segment of Deadwood Avenue.

H. August 21, 2008 — South Dakota Highway 44 west of Falling Rock Road

This crash occurred when vehicle 1, driving eastbound on Highway 44, crossed into the
westbound travel lane and collided with vehicle 2 head on (see Figure 15). The driver of vehicle
1 crossed into the westbound lane for an unknown reason. The driver of vehicle 2 attempted to
avoid the collision but was unable to. The driver of vehicle 1 sustained fatal injuries. The driver
and passenger in vehicle 2 sustained incapacitating injuries. This crash occurred in dry, daylight
conditions.
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Figure 15. Highway 44 west of Falling Road Road Fatal Crash Diagram

During the study period, there were 14 total crashes on this segment. There were 8 PDO
crashes, 5 injury crashes and 1 was the fatal crash. This segment is number 68 on the total
crash ranking list and number 15 on the severe crash ranking list.

Based on the isolated circumstances of this fatal crash, there does not appear to be a pattern in
need of correction. However, consideration should be given to monitoring this segment given
that it falls within the top 20 on the severe crash ranking list.

l. November 2, 2008 — South Dakota Highway 44 east of Elkhart Road

This crash occurred when the driver of vehicle 1, a motorcycle, stood up on the seat of the
motorcycle and extended his hands out to his sides. The driver lost his balance and fell from the
motorcycle onto the road surface. The motorcycle went off the road and hit a guardrail (see
Figure 16). The driver sustained a fatal head injury from the fall. This crash occurred in dry,
daylight conditions.

Figure 16. Highway 44 east of Elkhart Road Fatal Crash Diagram

During the study period, there were 7 crashes on this segment. There were 6 PDO crashes and
1 was the fatal crash. This segment is number 81 on the total crash ranking list and number 116
on the severe crash ranking list.
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Based on the isolated circumstances of this fatal crash and due to the low crash total on this
segment, there does not appear to be a pattern in need of correction.

J. December 7, 2008 — 5™ Street at Oakland Street

This crash occurred when a pedestrian crossing 5" Street on the south side of the intersection
with Oakland Street was struck by a vehicle in the right southbound lane of 5" Street (see
Figure 17). The driver of the vehicle stated he saw the silhouette of the pedestrian against the
black sky when he was about 10 feet away from him. This crash occurred in dry, dark — lighted
conditions and the pedestrian was wearing dark clothing at the time of the crash making it
difficult for the driver to see him. The pedestrian sustained fatal injuries from the collision.

Figure 17. 5t Street at Oakland Street Fatal Crash Diagram

During the study period, there were 11 total crashes on this segment. There were 10 PDO
crashes on this segment and 1 was the fatal crash. This segment is number 72 on the total
crash ranking list and 130 on the severe crash ranking list.

Based on the isolated circumstances of this fatal crash and due to the low crash total on this
segment, there does not appear to be a pattern in need of correction.

K. July 17, 2009 — West Main Street to the west of West Street

This crash occurred when vehicle 1, attempting to make a left turn onto westbound Main Street
from a business driveway on the south side of West Main Street, turned out in front of vehicle 2,
a motorcycle (see Figure 18). The driver of vehicle 1 said that he saw a gap in traffic and began
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to turn. The driver of vehicle 2 locked up the rear brake and laid the motorcycle on its right side
in an attempt to avoid the collision. The driver of vehicle 1 accelerated in an attempt to get out of
the way of vehicle 2. However, both the motorcycle and its occupants collided with the side of
vehicle 1. Both the driver and the passenger of the motorcycle sustained fatal injuries. This
crash occurred in dry, daylight conditions.

Figure 18. West Main Street Fatal Crash Diagram

During the study period, there were 12 total crashes on this segment. There were 8 PDO
crashes, 3 injury crashes and 1 was the fatal crash. This segment is number 117 on the total
crash ranking list and number 64 on the severe crash ranking list.

Based on the isolated circumstances of this fatal crash and due to the low crash total on this
segment, there does not appear to be a pattern in need of correction.

L. November 9, 2009 — Haines Avenue north of Country Road

This crash occurred when the driver of the vehicle drifted to the right and onto the shoulder
while southbound on Haines Avenue. The driver over corrected, went off the left side of the
road, rolled the car and came to rest against a tree (see Figure 19). This crash occurred
sometime between midnight and 3:30AM but was not reported until about 3:45AM. The driver's
blood alcohol content was above the legal limit and was estimated to be driving approximately
75 miles per hour. The posted speed limit is 50 miles per hour. The driver of the vehicle was
ejected and sustained fatal injuries. The passenger of the vehicle sustained incapacitating
injuries.
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Figure 19. Haines Avenue Fatal Crash Diagram

During the study period, there were a total of 6 crashes on this segment. There were 5 PDO
crashes and 1 was the fatal crash. This segment is number 114 on the total crash ranking list
and number 124 on the severe crash ranking list.

Based on the isolated circumstances of this fatal crash and due to the low crash total on this
segment, there does not appear to be a pattern in need of correction.
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VI. COSTS AND PRIORITIZATION OF TOP CRASH SEGMENT CONCEPTS

For each of the concepts developed for the top crash segments, a conceptual level cost
estimate was also developed. Tabulations for each of the opinions of probable cost can be
found in Appendix L. Of note, in addition to materials, these estimates also include force
account items such as utility relocations and engineering costs as well. Table 4 shows the
probable costs for each segment concept as well as the priority level given to each concept.

Table 4. Concept Costs and Prioritization
Critical
Crash
Ratio Total
(Critical
Road Opinion of Crash
Segment Segment Recommended Probable Ratio Priority
Number Name Concept Cost Severe) Level Priority Reasoning
Segment 1 Haines Ave. Raised median, Both critical crash
(Lindbergh to | traffic signal ratios are high. There
1-90) warrant study and | $1.6 million | 2.43 (1.89) High is a high potential for
improved network crash reduction.
grid
Segment 2 Haines Ave. Raised median Both critical crash
(1-90 to Disk) | and relocated $475,000 2.30 (1.88) High rat|os_ are high. 'There
access is a high potential for
crash reduction.
Segment 3 St. Joseph Traffic signal Both critical crash
St. (5th to warrant study, new ratios are high. There
East Blvd) striping and $400,000 2.02 (1.39) High is a high potential for
possible removal crash reduction.
of parking
Segment 4 Jackson New signs and One of two ratios is
Blvd. (City improving sight below 0.80. The
Limit to distance $8,000 1.87 (0.00) Low potential for crash
Chapel Ln.) reduction is less
likely.
Segment 5 W. Main St. Raised median, Both critical crash
(Sheridan traffic signal ratios are high. There
Lake Rd. to warrant study, bike | $8.3 million | 1.66 (1.36) High is a high potential for
Mountain lane and widened crash reduction.
View Rd. Cross section
Segment 6 N. LaCrosse | Modified access One of two ratios is
St. (Anamosa | (right-in / right-out) below 0.80. The
St. to $38,000 1.42 (0.74) Low potential for crash
Meridian Ln.) reduction is less
likely.
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Critical
Crash
Ratio Total
(Critical
Road Opinion of Crash
Segment Segment Recommended Probable Ratio Priority
Number Name Concept Cost Severe) Level Priority Reasoning
Segment 7 NB Highway | Wildlife fencing, One of two ratios is
16 (Neck acceleration / less than or nearing
Yoke to deceleration lanes. - . 1. The potential for
Busted 5 Ct.) | Rumble strips and $1.4 miliion | 0.90 (1.26) Medium some cFr)ash
safety edge with reduction is likely.
resurfacing project
Segment 8 LaCrosse St. | Traffic signal One of two ratios is
(E. North St. | warrant study, $1.25 less than or nearing
to Anamosa crosswalks, RR . 1.39 (0.99) Medium 1. The potential for
. million
St) crossing gates and some crash
modified access reduction is likely.
Segment 9 W. Omaha Update traffic One of two ratios is
St. (Mountain | signal warrant less than or nearing
View Rd. to study if new $370,000 1.11 (1.08) Medium 1. The potential for
West Blvd.) development is some crash
constructed reduction is likely.
Segment 10 | E. St. Patrick | Review snow One of two ratios is
St. (ElIm Ave. | removal. Increase below 0.80. The
to St. Joseph | speed - 0.77 (1.04) Low potential for crash
St) enforcement reduction is less

likely.

As can be seen in this table, there are four high priority concepts, three medium priority
concepts and three lower priority concepts among the top crash segments. City staff should
consider these priority ratings with regard to implementation of each of these concepts.

Once the crash problems on these top segments are addressed, the methodology presented in
the report can be repeated and the next set of top arterial roadway segments can be addressed.
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VII. CONCLUSIONS AND RECOMMENDATIONS

A. Summary of Project Goals and Objectives

Rapid City staff, in conjunction with the Rapid City Area Metropolitan Planning Organization
(MPO), identified the need to complete an arterial roadway safety assessment within Rapid City.
The goal of this safety assessment study was to maximize arterial segment crash reduction
within the limitations of available budgets by making arterial roadway safety improvements at
locations where it does the most good or prevents the most crashes. There are many
considerations when it comes to improving roadway safety. These considerations are typically
summarized as the 5 Es of roadway safety which include Evaluation, Engineering, Education,
Enforcement and Emergency Services. This Arterial Street Safety Study focuses primarily on
the Evaluation, Engineering and Enforcement Es. The City enlisted FHU and DDI to complete
this assessment by determining the top ten crash segments and to conceptualize projects that
will help to address the identified crash problems.

The analyses completed in this report utilize crash data from January 2007 through December
2009. The focus of this analysis and report is on the arterial roadway segments between major
arterial to arterial intersections. City staff closely monitors the major intersections within Rapid
City so this report does not include analyses for the major intersections within the City. As
discussed in the introduction, the objectives of this study are as follows:

o Develop a citywide safety perspective to set localized crash frequency and severity in
the context of other similar facilities in Rapid City.

o |dentify the top ten arterial crash segments within Rapid City using the Critical Crash
Rate Method as outlined in the Highway Safety Manual (AASHTO, 2010). This method
utilizes past crash totals, daily traffic volumes and arterial segment lengths to calculate
crash rates.

o Review each of the fatal crashes that occurred during the study period on arterial
segments, to understand the circumstances surrounding each crash and determine if
any measures can be taken to improve the safety of the arterial segments that each fatal
crash occurred along

o Develop solutions with the greatest potential to improve arterial traffic safety for the top
crash locations.

e Prioritize future safety improvements to make sure that limited improvement funding is
spent in the right places.

¢ Provide the City of Rapid City with a repeatable methodology for analyzing arterial safety
in the future using Geographic Information Systems (GIS) based methods.

B. Summary of Data and Methods

The data used in this analysis was provided by both City and SDDOT staff. The data utilized in
this analysis was either provided in or imported to GIS. The data used in this analysis includes:

¢ Crash data (January 2007 to December 2009)
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e Daily traffic volumes

e Arterial roadway laneage

e The 3-mile platting jurisdiction and 1.5 mile airport boundary used to define the study
limits

e The City arterial roadway network

e The City intersection locations

e The City traffic signals locations

The arterial segments included in this study were then selected and segmented within ArcGIS.
Section IIC of this report provides a step by step discussion of this process. Once defined, the
Critical Crash Rate method as outlined in the Highway Safety Manual (AASHTO, 2010) was
applied and the worst arterial crash segments within the study area were determined. The
following is a portion of the table from Section IlIA of this report.

Table 5. Analyzed Crash Segments

Segment Number Road Segment Name From To
Segment 1 Haines Ave Lindbergh [-90
Segment 2 Haines Ave 1-90 Disk
Segment 3 Saint Joseph St 5th East Blvd
Segment 4 Jackson Blvd City Limit Chapel
Segment 5 W Main St Sheridan Lake Mountain View
Segment 6 N LaCrosse St Anamosa Meridian
Segment 7 S Highway 16 NB Neck Yoke Busted 5 Ct
Segment 8 N LaCrosse St E North Anamosa
Segment 9 W Omabha St Mountain View West Blvd
Segment 10 E Saint Patrick St Elm St Joseph

C. Summary of Recommendations for Top Segments and Fatal Crash Locations

A more in depth review of the crashes on each of the top segments was then completed in an
attempt to identify correctable patterns. This was done by reviewing every crash report for the
top crash segments. Both crash diagrams showing the locations of each crash on the top
segments and conceptual designs were completed. Appendix B through Appendix K of this
report contains both the segment crash diagrams and the conceptual designs for each of the top
arterial segments.

In addition, each of the fatal crashes that occurred during the study period was also reviewed.
This was done to obtain a better understanding of the circumstances surrounding each fatal
crash and to determine if any measures can be taken to improve the safety of the arterial
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segment that each of these crashes occurred on. Upon review, there were a few segments
identified for minor improvements.

Table 6 provides a brief summary of the recommended concepts for the top crash segments as
well as the recommendations from the fatal crash analysis.

Table 6. Summary of Recommendations
SEIME Road Segment Name Recommended Concept
Number
. . Raised median, traffic signal (if
Segment 1 Haines Ave. (Lindbergh to 1-90) warranted) and improved network grid
Segment 2 Haines Ave. (1-90 to Disk) Raised median and relocated access
Segment3 | St. Joseph St. (5th to East Bvd) Removal of parking, traffic signal (if
warranted) and striping
Segment 4 Jackson Blvd. (City Limit to Chapel Ln.) New signs and improving sight distance
Segment 5 W. Main St. (Sheridan Lake Rd. to Mountain View Rd. Raised med|a_n, raiffic S|gna_l (if
warranted), bike lane and widened road
Segment 6 N. LaCrosse St. (Anamosa St. to Meridian Ln.) Modified access (right-in / right-out)
Wildlife fencing, acceleration /
Segment 7 NB Highway 16 (Neck Yoke to Busted 5 Ct.) deceleration lanes. Rumble strips and
safety edge with resurfacing project
Segment 8 LaCrosse St. (E. North St. to Anamosa St.) Traffic signal ('f. yvarranted), RR crossing
gates and modified access
Segment 9 W. Omaha St. (Mountain View Rd. to West Blvd.) Traffic signal (if warranted)
Segment 10 | E. St. Patrick St. (EIm Ave. to St. Joseph St.) Review snow removal. Increase speed
enforcement
Relocate existing private driveway, install
. oversized stop signs and additional stop
Fatal Crash | US Highway 16 at Enchantment Road sign on left side of Enchantment Rd.
westbound approach
Fatal Crash | Deadwood Avenue south of North Plaza Drive Consider additional speed enforcement
Fatal Crash | SD Highway 44 west of Falling Rock Road Closely mo_nltor due to top 20 severe
crash ranking
West Chicago Street just west of 40" Street
5™ Street just north of Fox Run Drive
SD Highway 44 at Cinnamon Ridge Road
Other Fatal | Lamb Road near Green Valley Drive Based on the isolated circumstances and
Crash East Omaha Street west of Cambell Street the low segment crash totals on these
Locations segments, there does not appear to be a

SD Highway 44 east of Elkhart Road

5" Street at Oakland Street

West Main Street to the west of West Street

Haines Avenue north of Country Road

pattern in need of correction
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D. Summary of Central Business District Findings

The crashes that occurred in the downtown area were reviewed separately from the other
arterial crashes within the study. The primary reason for this is that the downtown area has
unique geometric and travel conditions not typical of the other arterials in the study. The crashes
in the downtown area were reviewed as a group in an effort to identify correctable patterns.
Based on the review, rear end and angle crashes were the most common crash types in the
downtown area with the majority of these crashes classified as property damage only crashes.
This pattern is not uncommon due to the lower travel speeds and one way roadways common to
a downtown area. No recommendations have been made to address crashes within the Rapid
City central business district.

E. Summary of Costs and Priorities for Top Crash Segments

Opinions of cost were developed for each of the top crash segments and based on the potential
for crash reduction; each segment was given a high, medium or low priority. Table 7 provides a
summary of the costs and priority levels associated with each segment. More information can
be found in Section IV of this report.

Table 7. Segment Concept Costs and Priorities
Opinion of
Segment Probable Priority
Number Road Segment Name Cost Level
Segment 1 Haines Ave. (Lindbergh to 1-90) $1.6 million High
Segment 2 Haines Ave. (1-90 to Disk) $475,000 High
Segment 3 St. Joseph St. (5th to East Blvd) $400,000 High
Segment 4 Jackson Blvd. (City Limit to Chapel Ln.) $8,000 Low
Segment 5 W. Main St. (Sheridan Lake Rd. to Mountain View Rd. | $8.3 million High
Segment 6 N. LaCrosse St. (Anamosa St. to Meridian Ln.) $38,000 Low
Segment 7 NB Highway 16 (Neck Yoke to Busted 5 Ct.) $1.4 million Medium
Segment 8 LaCrosse St. (E. North St. to Anamosa St.) $1.25 million Medium
Segment 9 W. Omaha St. (Mountain View Rd. to West Blvd.) $370,000 Medium
Segment 10 E. St. Patrick St. (EIm Ave. to St. Joseph St.) - Low
F. Next Steps - Arterial Safety Study Project

It is recommended that City staff use the findings of this study to prioritize, plan, design and
implement the safety projects deemed most effective in an effort to improve arterial roadway
safety within Rapid City. In addition, the methods provided in this report provide City staff with
the ability to reevaluate and reprioritize additional safety projects in the future as traffic volumes
and crash occurrences change throughout the City. This reevaluation could be done at regular
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intervals as part of an ongoing arterial safety improvement program. The following provides the
steps City staff may follow to reevaluate the arterial corridors within Rapid City utilizing the GIS
analysis files developed for this report.

1.

7.
8.

9.

Obtain the most recent GIS shape (.shp) files for the crash data, arterial roadway
network, intersections and platting boundaries. Most of these files are available from
sources internal to the City but the most recent crash data can be obtained from the
SDDOT.

Obtain the most recent daily traffic volumes and update the shape file created for this
project that contains the arterial daily traffic volumes. This update of the daily volume
shape file could be done on a regular basis by City staff even when not being utilized for
safety analyses.

Join the most recent shape files listed above with the arterial buffers developed for this
study and recalculate the crash rates for each segment, the citywide average crash rates
for the arterial lane classification groups, the critical crash rates for each segment and
the critical crash ratio for each segment. Complete this step for both the total number of
crashes and the severe crashes (see page 11 of this report for the definition of a severe
crash).

Rank the arterial segments first according to the total crash critical crash ratio and then
by the severe crash critical crash ratio.

Develop two arterial segment top ten lists (one for total crashes and one for severe
crashes).

Screen the top ten lists to verify that the segments included have not already been
addressed or should be removed from the list for some other reason.

Develop a list of arterial segments for further evaluation.

For the top crash segments, review the crash types to identify patterns in need of
correction.

Develop a list of recommended projects for each segment to address the identified crash
pattern.

10. Develop cost estimates, prioritize projects and implement as funds become available.

These are the general steps to conduct a reevaluation but more detailed instructions on how to
rerun the calculations as well as the GIS files to do so can be found on the compact disc (CD)
provided to the City staff for this project. Please contact either Patsy Horton or Kip Harrington
regarding the analysis file CD.
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APPENDIX A CITYWIDE ARTERIAL SEGMENT RANKINGS
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Reference Total Reference Severe
Total Fatal Injury PDO Segment ([Total Crash|Population Citywide | Critical Total CC Severe (Population Citywide | Critical Severe CC

Total Rank | Severe Rank | Segment Laneage | Road Segment Name From To Avg ADT | Crashes | Crashes | Crashes [ Crashes |Length (mi) Rate Avg. Total Rate Crash Rate| Ratio [Crash Rate| Avg.Severe Rate |Crash Rate Ratio
46 52 2 A44TH ST RAIDER MAIN 4,974 8 0 2 6 0.62 2.38 1.42 2.64 0.90 0.59 0.29 0.92 0.65
180 191 2 44TH ST MAIN ST W SOUTH CANYON RD 4,859 1 0 0 1 0.19 0.97 1.42 3.83 0.25 0.00 0.29 1.65 0.00
31 57 4 5TH ST MINNESOTA FAIRMONT 11,462 18 1 2 15 1.14 1.26 0.77 1.19 1.06 0.21 0.14 0.34 0.62
52 65 5 5TH ST ST PATRICK COLUMBUS 19,215 26 0 5 21 0.54 2.27 1.93 2.65 0.86 0.44 0.38 0.72 0.60
64 153 5 5TH ST COLUMBUS KANSAS CITY 20,062 5 0 0 5 0.07 3.14 1.93 4.05 0.77 0.00 0.38 1.50 0.00
72 130 5 5TH ST FAIRMONT MEADE 19,202 11 1 0 10 0.24 2.22 1.93 3.06 0.73 0.20 0.38 0.94 0.22
123 80 5 5TH ST MEADE ST PATRICK 19,202 6 0 2 4 0.20 1.42 1.93 3.16 0.45 0.47 0.38 0.99 0.48
146 177 5 5TH ST MAIN OMAHA 19,436 3 0 0 3 0.11 1.34 1.93 3.68 0.36 0.00 0.38 1.28 0.00
172 118 5 5TH ST NEW YORK NORTH 19,877 3 0 1 2 0.15 0.90 1.93 3.33 0.27 0.30 0.38 1.08 0.28
192 70 5 5TH ST OMAHA NEW YORK 19,665 2 0 2 0 0.16 0.60 1.93 3.33 0.18 0.60 0.38 1.08 0.55
221 221 5 5TH ST ST JOSEPH MAIN 19,436 0 0 0 0 0.05 0.00 1.93 4.50 0.00 0.00 0.38 1.76 0.00
223 223 5 5TH ST KANSAS CITY ST JOSEPH 20,062 0 0 0 0 0.03 0.00 1.93 5.68 0.00 0.00 0.38 2.50 0.00
247 247 5 5TH ST CATRON MINNESOTA 6,178 0 0 0 0 0.90 0.00 1.93 2.94 0.00 0.00 0.38 0.87 0.00
16 30 2 ANAMOSA ST WEST BLVD N HAINES 3,934 8 0 2 6 0.45 4.08 1.42 3.08 1.33 1.02 0.29 1.18 0.87
34 71 2 ANAMOSA ST HAINES LACROSSE 8,510 19 0 3 16 0.93 2.20 1.42 2.15 1.03 0.35 0.29 0.65 0.54
17 26 3 ANAMOSA ST LACROSSE WALMART ACCESS 9,845 8 0 2 6 0.19 4.01 1.40 3.03 1.32 1.00 0.25 1.08 0.93
83 90 5 CAMBELL ST ST PATRICK OMAHA 19,556 31 0 5 26 0.87 1.66 1.93 2.49 0.67 0.27 0.38 0.64 0.42
99 28 5 CAMBELL ST MINNESOTA FAIRMONT 14,608 11 0 5 6 0.42 1.63 1.93 2.88 0.56 0.74 0.38 0.84 0.88
206 206 5 CAMBELL ST FAIRMONT ST PATRICK 19,802 1 0 0 1 0.28 0.17 1.93 2.94 0.06 0.00 0.38 0.88 0.00
120 168 5 CAMBELL ST E OMAHA NORTH 21,799 11 0 0 11 0.36 1.29 1.93 2.77 0.46 0.00 0.38 0.79 0.00
240 240 2 CAMBELL ST NB CATRON MINNESOTA 5,983 0 0 0 0 0.43 0.00 1.42 2.77 0.00 0.00 0.12 0.64 0.00
234 234 2 CAMBELL ST SB CATRON MINNESOTA 5,983 0 0 0 0 0.43 0.00 1.42 2.77 0.00 0.00 0.29 1.00 0.00
30 128 2 CANYON LAKE DR SHERIDAN LAKE MOUNTAIN VIEW 11,906 14 0 1 13 0.43 2.52 1.42 2.34 1.08 0.18 0.29 0.76 0.24
71 132 2 CANYON LAKE DR 32ND SHERIDAN LAKE 11,405 12 0 1 11 0.60 1.60 1.42 2.20 0.73 0.13 0.29 0.68 0.20
111 111 4 CANYON LAKE DR HILLSVIEW 32ND 7,900 5 0 1 4 0.83 0.70 0.77 1.38 0.51 0.14 0.14 0.44 0.32
225 225 4 CANYON LAKE DR HILLSVIEW RED DALE 7,457 0 0 0 0 0.04 0.00 0.77 5.22 0.00 0.00 0.14 3.04 0.00
227 227 4 CANYON LAKE DR JACKSON RED DALE 7,457 0 0 0 0 0.19 0.00 0.77 2.23 0.00 0.00 0.14 0.94 0.00
75 81 5 CATHEDRAL DR MT RUSHMORE SENIOR HIGH RISE 14,110 4 0 1 3 0.08 3.12 1.93 4.34 0.72 0.78 0.38 1.66 0.47
97 48 3 CATHEDRAL DR SENIOR HIGH RISE 5TH 15,092 2 0 1 1 0.05 2.37 1.40 4.11 0.58 1.19 0.25 1.74 0.68
191 129 4 CATRON BLVD 5TH SD HWY 79 10,776 3 0 1 2 1.11 0.23 0.77 1.21 0.19 0.08 0.14 0.35 0.22
60 23 4 CATRON BLVD US-16 5TH 11,085 23 0 7 16 2.18 0.87 0.77 1.07 0.81 0.26 0.14 0.28 0.95
104 143 2 CATRON BLVD SHERIDAN LAKE US-16 9,762 15 0 1 14 1.31 1.07 1.42 1.98 0.54 0.07 0.29 0.56 0.13
236 236 3 CATRON BLVD FRONTAGE US 16 US-16 9,762 0 0 0 0 0.07 0.00 1.40 4.39 0.00 0.00 0.25 1.92 0.00
40 149 2 COUNTRY RD ELK VALE STUDY LIMIT 1,250 2 0 0 2 0.23 6.26 1.42 6.45 0.97 0.00 0.29 3.42 0.00
51 8 2 COUNTRY RD HAINES NIKE 1,317 8 0 4 4 2.46 2.25 1.42 2.60 0.87 1.13 0.29 0.90 1.25
87 16 2 COUNTRY RD ELK VALE DYESS 1,250 3 0 2 1 0.96 2.27 1.42 3.51 0.65 1.52 0.29 1.44 1.05
19 35 2 DEADWOOD AVE 1-90 STUDY LIMIT 2,362 14 0 3 11 1.73 3.13 1.42 2.46 1.27 0.67 0.29 0.82 0.82
21 31 4 DEADWOOD AVE UNIVERSAL 1-90 14,293 3 0 1 2 0.05 3.83 0.77 3.04 1.26 1.28 0.14 1.47 0.87
39 148 3 DEADWOOD AVE OMAHA KREBS 17,145 8 0 0 8 0.16 2.66 1.40 2.69 0.99 0.00 0.25 0.89 0.00
59 151 3 DEADWOOD AVE OMAHA KREBS 17,145 3 0 0 3 0.05 3.22 1.40 3.95 0.81 0.00 0.25 1.64 0.00
85 156 4 DEADWOOD AVE KREBS CEMENT PLANT RD 17,145 3 0 0 3 0.12 1.28 0.77 1.93 0.66 0.00 0.14 0.76 0.00
164 137 5 DEADWOOD AVE COMMERCE CEMENT PLANT RD 17,145 7 0 1 6 0.45 0.83 1.93 2.77 0.30 0.12 0.38 0.79 0.15
169 53 5 DEADWOOD AVE ACCESS PLAZA 13,691 8 1 4 3 0.71 0.75 1.93 2.68 0.28 0.47 0.38 0.74 0.64
209 209 5 DEADWOOD AVE PLAZA UNIVERSAL 14,293 0 0 0 0 0.30 0.00 1.93 3.10 0.00 0.00 0.38 0.96 0.00
186 194 3 DEADWOOD AVE NB OMAHA KREBS 17,145 1 0 0 1 0.06 0.84 1.40 3.60 0.23 0.00 0.25 1.42 0.00
80 85 2 DYESS AVE MALL SEGER 3,001 4 0 1 3 0.55 2.22 1.42 3.16 0.70 0.56 0.29 1.23 0.45
149 49 2 DYESS AVE N LIMIT COUNTRY 2,878 3 0 2 1 1.03 0.93 1.42 2.66 0.35 0.62 0.29 0.94 0.66
182 105 2 DYESS AVE COUNTRY SEGER 2,878 2 0 1 1 0.97 0.66 1.42 2.71 0.24 0.33 0.29 0.96 0.34
5 6 5 E NORTH ST SPRUCE CAMBELL 17,340 30 0 6 24 0.26 6.16 1.93 3.07 2.01 1.23 0.38 0.94 1.31
32 147 5 E NORTH ST LACROSSE SPRUCE 17,340 7 0 0 7 0.09 4.22 1.93 4.01 1.05 0.00 0.38 1.47 0.00
101 161 2 E NORTH ST EGLIN 1-90 6,707 2 0 0 2 0.12 2.26 1.42 4.07 0.56 0.00 0.29 1.80 0.00
116 42 5 E NORTH ST MILWAUKEE LACROSSE 16,044 6 0 3 3 0.22 1.57 1.93 3.23 0.49 0.78 0.38 1.03 0.76
171 186 3 E NORTH ST EGLIN 1-90 6,707 1 0 0 1 0.12 1.11 1.40 4.00 0.28 0.00 0.25 1.67 0.00
178 189 2 E NORTH ST CENTURY ANAMOSA 8,854 1 0 0 1 0.11 0.98 1.42 3.85 0.25 0.00 0.29 1.66 0.00
245 245 4 E NORTH ST E MALL 190 2,694 0 0 0 0 0.08 0.00 0.77 5.69 0.00 0.00 0.14 3.39 0.00
203 107 2 E NORTH ST NB ANAMOSA EGLIN 6,707 1 0 1 0 0.43 0.32 1.42 2.68 0.12 0.32 0.29 0.95 0.33
214 214 2 E NORTH ST NB CAMBELL ANAMOSA 8,854 0 0 0 0 0.20 0.00 1.42 3.10 0.00 0.00 0.29 1.19 0.00




Reference Total Reference Severe
Total Fatal Injury PDO Segment [Total Crash|Population Citywide | Critical Total CC Severe [Population Citywide| Critical Severe CC

Total Rank | Severe Rank | Segment Laneage | Road Segment Name From To Avg ADT | Crashes | Crashes | Crashes | Crashes |Length (mi) Rate Avg. Total Rate |Crash Rate| Ratio |Crash Rate| Avg.Severe Rate [Crash Rate Ratio
212 212 3 E NORTH ST SB ANAMOSA EGLIN 6,707 0 0 0 0 0.42 0.00 1.40 2.67 0.00 0.00 0.25 0.88 0.00
213 213 2 E NORTH ST SB CAMBELL ANAMOSA 8,854 0 0 0 0 0.30 0.00 1.42 2.74 0.00 0.00 0.29 0.98 0.00
11 12 5 EAST BLVD NEW YORK MILWAUKEE 15,953 26 0 6 20 0.34 4.37 1.93 2.95 1.48 1.01 0.38 0.88 1.15
160 58 5 EAST BLVD OMAHA NEW YORK 15,953 3 0 2 1 0.16 1.09 1.93 3.49 0.31 0.72 0.38 1.17 0.62
220 220 4 EAST BLVD MAIN OMAHA 12,026 0 0 0 0 0.08 0.00 0.77 2.65 0.00 0.00 0.14 1.21 0.00
8 55 4 ELK VALE RD CHEYENNE BEALE 16,499 7 0 1 6 0.10 3.83 0.77 2.11 1.82 0.55 0.14 0.87 0.63
86 157 2 ELK VALE RD MALL DR COUNTRY RD 2,262 6 0 0 6 1.39 1.74 1.42 2.62 0.66 0.00 0.29 0.91 0.00
121 169 4 ELK VALE RD SD HWY 44 CONCOURSE DR 12,926 3 0 0 3 0.29 0.73 0.77 1.60 0.45 0.00 0.14 0.56 0.00
179 190 4 ELK VALE RD SD HWY 79 SD HWY 44 11,500 9 0 0 9 2.73 0.26 0.77 1.03 0.25 0.00 0.14 0.26 0.00
185 121 4 ELK VALE RD HOMESTEAD ST CONCOURSE DR 16,499 3 0 1 2 0.56 0.30 0.77 1.27 0.23 0.10 0.14 0.38 0.26
205 205 4 ELK VALE RD ANAMOSA EGLIN 16,499 2 0 0 2 0.98 0.11 0.77 1.14 0.10 0.00 0.14 0.31 0.00
211 211 4 ELK VALE RD 1-90 MALL DR 2,262 0 0 0 0 0.14 0.00 0.77 4.65 0.00 0.00 0.14 2.62 0.00
248 248 4 ELK VALE RD E ANAMOSA ST HOMESTEAD ST 16,499 0 0 0 0 0.30 0.00 0.77 1.49 0.00 0.00 0.14 0.50 0.00
170 54 2 ELK VALE RD COUNTRY N LIMIT 784 1 0 1 0 1.03 1.14 1.42 4.08 0.28 1.14 0.29 1.80 0.63
130 172 2 ELM AVE LOCAL ACCESS E TALLENT 3,641 1 0 0 1 0.11 2.39 1.42 5.64 0.42 0.00 0.29 2.85 0.00
135 175 2 ELM AVE FAIRMONT E MINNESOTA 2,282 2 0 0 2 0.58 1.38 1.42 3.40 0.41 0.00 0.29 1.37 0.00
175 61 2 ELM AVE E TALLENT ST FRANCIS ST 3,641 1 0 1 0 0.24 1.05 1.42 3.96 0.27 1.05 0.29 1.72 0.61
194 197 2 ELM AVE LOCAL ACCESS FAIRMONT 3,641 1 0 0 1 0.46 0.54 1.42 3.13 0.17 0.00 0.29 1.21 0.00
226 226 3 ELM AVE ST FRANCIS ST E ST PATRICK ST 3,641 0 0 0 0 0.04 0.00 1.40 9.55 0.00 0.00 0.25 5.55 0.00
233 233 2 ELM AVE E MINNESOTA FIELD VIEW 2,282 0 0 0 0 0.26 0.00 1.42 4.65 0.00 0.00 0.29 2.18 0.00
84 135 2 FAIRMONT BLVD 5TH ELM 11,181 14 0 1 13 0.82 1.39 1.42 2.09 0.67 0.10 0.29 0.62 0.16
141 86 3 FAIRMONT BLVD E ELM CAMBELL 7,664 6 0 2 4 0.83 0.86 1.40 2.21 0.39 0.29 0.25 0.63 0.45
1 2 5 HAINES AVE LINDBERGH 1-90 19,876 33 0 8 25 0.20 7.63 1.93 3.14 243 1.85 0.38 0.98 1.88
2 1 5 HAINES AVE 1-90 DISK 24,996 31 0 8 23 0.16 7.23 1.93 3.15 2.30 1.87 0.38 0.99 1.89
114 124 2 HAINES AVE COUNTRY COLBALT 4,246 6 1 0 5 1.10 1.17 1.42 2.38 0.49 0.19 0.29 0.78 0.25
139 125 5 HAINES AVE VAN BUREN ANAMOSA 20,766 5 0 1 4 0.17 1.27 1.93 3.21 0.40 0.25 0.38 1.02 0.25
183 192 5 HAINES AVE ANAMOSA LINDBERGH 19,876 3 0 0 3 0.18 0.78 1.93 3.23 0.24 0.00 0.38 1.03 0.00
187 127 5 HAINES AVE NORTH VAN BUREN 20,766 3 0 1 2 0.18 0.72 1.93 3.17 0.23 0.24 0.38 0.99 0.24
193 196 5 HAINES AVE PAHASAPA MALL 16,209 1 0 0 1 0.07 0.78 1.93 4.33 0.18 0.00 0.38 1.66 0.00
202 203 3 HAINES AVE MALL COUNTRY 11,781 3 0 0 3 0.97 0.24 1.40 1.99 0.12 0.00 0.25 0.52 0.00
208 208 5 HAINES AVE DISK PAHASAPA 16,209 0 0 0 0 0.03 0.00 1.93 5.88 0.00 0.00 0.38 2.63 0.00
63 79 2 HILLSVIEW DR AUDUBON RAIDER 3,172 4 0 1 3 0.45 2.57 1.42 3.31 0.78 0.64 0.29 1.32 0.49
127 171 2 HILLSVIEW DR W ST PATRICK ST CANYON LAKE DR 2,703 1 0 0 1 0.14 2.50 1.42 5.77 0.43 0.00 0.29 2.94 0.00
7 145 4 JACKSON BLVD CITY LIMIT CHAPEL 4,557 15 0 0 15 1.08 2.78 0.77 1.48 1.87 0.00 0.14 0.50 0.00
9 9 4 JACKSON BLVD TROUT CT ELK HART RD 4,557 12 0 3 9 0.92 2.60 0.77 1.55 1.68 0.65 0.14 0.53 1.22
77 131 5 JACKSON BLVD W FULTON ST MAIN 20,973 12 0 1 11 0.25 2.11 1.93 2.98 0.71 0.18 0.38 0.89 0.20
126 112 5 JACKSON BLVD SHERIDAN LAKE MTVIEW 23,895 16 0 3 13 0.54 1.14 1.93 2.57 0.44 0.21 0.38 0.69 0.31
144 76 4 JACKSON BLVD CHAPEL CANYON LAKE 9,216 2 0 1 1 0.29 0.68 0.77 1.78 0.38 0.34 0.14 0.67 0.51
157 142 5 JACKSON BLVD PARK DR 32ND 13,181 9 0 1 8 0.74 0.85 1.93 2.68 0.32 0.09 0.38 0.74 0.13
159 134 5 JACKSON BLVD 32ND SHERIDAN LAKE 15,585 6 0 1 5 0.39 0.91 1.93 2.89 0.31 0.15 0.38 0.85 0.18
181 103 5 JACKSON BLVD CANYON LAKE PARK DR 13,181 2 0 1 1 0.15 0.93 1.93 3.73 0.25 0.47 0.38 1.31 0.36
200 201 5 JACKSON BLVD MOUNTAIN VIEW W FULTON ST 20,973 1 0 0 1 0.08 0.56 1.93 3.93 0.14 0.00 0.38 1.42 0.00
125 170 2 LA CROSSE ST N SEGER RD MALL DR 2,851 1 0 0 1 0.12 2.60 1.42 5.88 0.44 0.00 0.29 3.02 0.00
12 32 5 LACROSSE ST N MERIDIAN EGLIN 21,171 9 0 2 7 0.07 5.87 1.93 4.10 1.43 1.30 0.38 1.52 0.86
14 43 6 LACROSSE ST N ANAMOSA MERIDIAN 21,171 18 0 2 16 0.06 12.99 5.49 9.13 1.42 1.44 0.55 1.95 0.74
15 20 5 LACROSSE ST N E NORTH ANAMOSA 24,835 53 0 10 43 0.55 3.54 1.93 2.55 1.39 0.67 0.38 0.68 0.99
18 33 2 LACROSSE ST N OMAHA E NORTH 11,374 14 0 3 11 0.35 3.21 1.42 2.47 1.30 0.69 0.29 0.83 0.83
55 68 5 LACROSSE ST N EGLIN 1-90 21,171 9 0 2 7 0.14 2.86 1.93 3.38 0.85 0.64 0.38 1.11 0.57
177 188 5 LACROSSE ST N 1-90 DISK 13,856 1 0 0 1 0.05 1.40 1.93 5.33 0.26 0.00 0.38 2.28 0.00
210 210 5 LACROSSE ST N DISK MALL 4,114 0 0 0 0 0.04 0.00 1.93 9.92 0.00 0.00 0.38 5.42 0.00
3 51 2 LAMB RD / RESERVOIR SD HWY 44 E OLD FOLSOM RD 205 7 1 0 6 3.70 8.42 1.42 4.17 2.02 1.20 0.29 1.86 0.65
74 114 2 LONG VIEW RD RESERVOIR RD E LIMIT 1,177 7 0 1 6 2.95 1.84 1.42 2.56 0.72 0.26 0.29 0.88 0.30
196 198 2 LONG VIEW RD SD HWY 44 RESERVOIR RD 4,428 1 0 0 1 0.44 0.47 1.42 3.00 0.16 0.00 0.29 1.13 0.00
22 21 3 MAIN ST 3RD ST EAST BLVD 10,900 9 0 3 6 0.22 3.46 1.40 2.80 1.24 1.15 0.25 0.95 1.21
28 78 3 MAIN ST 5TH 3RD 10,900 6 0 1 5 0.14 3.48 1.40 3.17 1.10 0.58 0.25 1.17 0.50
76 29 3 MAIN ST EAST BLVD STEELE 8,551 8 0 3 5 0.50 1.72 1.40 2.41 0.71 0.64 0.25 0.74 0.87
106 60 2 MAIN ST E EB STEELE UNIVERSITY LOOP 11,093 2 0 1 1 0.08 2.12 1.42 3.97 0.53 1.06 0.29 1.73 0.61




Reference Total Reference Severe
Total Fatal Injury PDO Segment [Total Crash|Population Citywide | Critical Total CC Severe [Population Citywide| Critical Severe CC
Total Rank | Severe Rank | Segment Laneage | Road Segment Name From To Avg ADT | Crashes | Crashes | Crashes | Crashes |Length (mi) Rate Avg. Total Rate |Crash Rate| Ratio |Crash Rate| Avg.Severe Rate [Crash Rate Ratio
108 62 2 MAIN ST E WB STEELE UNIVERSITY LOOP 11,093 2 0 1 1 0.08 2.10 1.42 3.95 0.53 1.05 0.29 1.72 0.61
10 5 5 MAIN ST W SHERIDAN LAKE MOUNTAIN VIEW 22,768 49 0 11 38 0.45 4.41 1.93 2.66 1.66 0.99 0.38 0.73 1.36
53 141 5 MAIN ST W STURGIS SHERIDAN LAKE 18,572 23 0 1 22 0.49 2.30 1.93 2.70 0.85 0.10 0.38 0.75 0.13
90 44 4 MAIN ST W SO0 SAN STURGIS 11,458 2 0 1 1 0.10 1.54 0.77 2.42 0.64 0.77 0.14 1.07 0.72
109 163 2 MAIN ST W NORDBY SO0 SAN 5,196 3 0 0 3 0.32 1.62 1.42 3.13 0.52 0.00 0.29 1.21 0.00
117 64 3 MAIN ST W JACKSON WEST ST 37,590 12 1 3 8 0.31 0.94 1.40 1.98 0.48 0.31 0.25 0.52 0.60
165 123 3 MAIN ST W WEST BLVD WEST ST 18,143 4 0 1 3 0.30 0.67 1.40 2.28 0.30 0.17 0.25 0.67 0.25
218 218 2 MAIN ST W 44TH NORDBY 5,196 0 0 0 0 0.29 0.00 1.42 3.24 0.00 0.00 0.29 1.28 0.00
58 122 5 MAIN ST W JACKSON MOUNTAIN VIEW 30,000 10 0 1 9 0.12 2.64 1.93 3.24 0.82 0.26 0.38 1.03 0.26
173 187 3 MAIN ST W EB WB MAIN ST MERGE WEST BLVD 37,590 7 0 0 7 0.32 0.53 1.40 1.97 0.27 0.00 0.25 0.51 0.00
197 91 2 MALL DR HAINES MAPLE 3,533 1 0 1 0 0.55 0.47 1.42 2.99 0.16 0.47 0.29 1.13 0.41
243 243 2 MALL DR MAPLE LACROSSE 2,888 0 0 0 0 0.35 0.00 1.42 3.75 0.00 0.00 0.29 1.60 0.00
161 183 3 MALL DR E DYESS ELK VALE 1,965 2 0 0 2 1.02 0.91 1.40 2.94 0.31 0.00 0.25 1.03 0.00
244 244 4 MALL DR E NORTH DYESS 4,188 0 0 0 0 0.36 0.00 0.77 2.20 0.00 0.00 0.14 0.92 0.00
246 246 4 MALL DR E LACROSSE NORTH 1,692 0 0 0 0 1.17 0.00 0.77 1.98 0.00 0.00 0.14 0.79 0.00
119 167 3 MINNESOTA STE 5TH LOCAL ACCESS 4,487 2 0 0 2 0.24 1.67 1.40 3.60 0.46 0.00 0.25 1.42 0.00
129 72 2 MINNESOTA STE PARKVIEW DR ELM 4,487 2 0 1 1 0.27 1.50 1.42 3.49 0.43 0.75 0.29 1.43 0.52
152 179 3 MINNESOTA STE ELM CAMBELL 4,861 3 0 0 3 0.66 0.86 1.40 2.58 0.33 0.00 0.25 0.83 0.00
241 241 3 MINNESOTA ST E ELM LOCAL ACCESS 4,487 0 0 0 0 0.11 0.00 1.40 4.93 0.00 0.00 0.25 2.27 0.00
45 108 2 MOON MEADOWS RD US HWY 16 DUNSMORE 1,333 8 0 1 7 2.22 2.47 1.42 2.66 0.93 0.31 0.29 0.94 0.33
29 99 5 MOUNTAINVIEW RD MAIN OMAHA 18,757 8 0 1 7 0.09 4.13 1.93 3.83 1.08 0.52 0.38 1.37 0.38
50 150 5 MOUNTAINVIEW RD CANYON LAKE MAIN 17,094 6 0 0 6 0.09 3.44 1.93 3.95 0.87 0.00 0.38 1.43 0.00
163 93 5 MOUNTAINVIEW RD JACKSON CANYON LAKE 9,580 2 0 1 1 0.16 1.21 1.93 4.01 0.30 0.60 0.38 1.47 0.41
13 13 5 MT RUSHMORE RD CLEVELAND ST PATRICK 24,337 43 0 9 34 0.43 3.78 1.93 2.65 1.42 0.79 0.38 0.72 1.09
24 36 5 MT RUSHMORE RD ST PATRICK FRANKLIN 23,928 13 0 3 10 0.13 3.79 1.93 3.31 1.15 0.88 0.38 1.07 0.82
27 40 5 MT RUSHMORE RD COLUMBUS FRANKLIN 23,928 31 0 6 25 0.40 2.97 1.93 2.69 1.11 0.57 0.38 0.74 0.77
56 39 5 MT RUSHMORE RD MAIN OMAHA 16,197 6 0 2 4 0.10 3.29 1.93 3.90 0.85 1.10 0.38 1.41 0.78
70 113 6 MT RUSHMORE RD KANSAS CITY COLUMBUS 23,928 12 0 1 11 0.07 6.19 5.49 8.52 0.73 0.52 0.55 1.68 0.31
78 69 2 MT RUSHMORE RD CATHEDRAL CLEVELAND 12,169 3 0 1 2 0.09 2.60 1.42 3.68 0.71 0.87 0.29 1.55 0.56
219 219 6 MT RUSHMORE RD ST JOSEPH MAIN 20,380 0 0 0 0 0.06 0.00 5.49 9.36 0.00 0.00 0.55 2.05 0.00
222 222 6 MT RUSHMORE RD ST JOSEPH KANSAS CITY 23,928 0 0 0 0 0.03 0.00 5.49 10.72 0.00 0.00 0.55 2.68 0.00
232 232 2 MT RUSHMORE RD NB CATHEDRAL CLEVELAND 12,169 0 0 0 0 0.09 0.00 1.42 3.67 0.00 0.00 0.12 1.08 0.00
66 41 2 NECK YOKE RD SPRING CREEK STUDY LIMIT 2,361 9 0 3 6 1.91 1.83 1.42 2.40 0.76 0.61 0.29 0.79 0.77
95 50 2 NECK YOKE RD USHWY 16 E SPRING CREEK 2,361 2 0 1 1 0.31 2.47 1.42 4.22 0.59 1.24 0.29 1.89 0.65
118 104 2 NEMO RD W LIMIT SCHROEDER 2,741 9 0 2 7 2.97 1.01 1.42 2.13 0.47 0.22 0.29 0.64 0.35
132 98 2 OLD FOLSOM RD SD HWY 79 LAMB 858 3 0 1 2 2.67 1.20 1.42 2.86 0.42 0.40 0.29 1.05 0.38
238 238 2 OLD FOLSOM RD LAMB S LIMIT 858 0 0 0 0 2.61 0.00 1.42 2.88 0.00 0.00 0.29 1.06 0.00
217 217 2 OMAHA RAMP DEADWOOD LANE MERGE 24,606 0 0 0 0 0.07 0.00 1.42 3.11 0.00 0.00 0.29 1.20 0.00
57 24 5 OMAHA ST 6TH 1/2 5TH 14,668 4 0 2 2 0.07 3.82 1.93 4.64 0.82 1.91 0.46 2.03 0.94
103 109 3 OMAHA ST EAST BLVD 3RD 25,719 8 0 2 6 0.22 1.30 1.48 2.37 0.55 0.33 0.46 0.99 0.33
138 97 3 OMAHA ST 5TH 3RD 12,859 2 0 1 1 0.11 1.31 1.40 3.30 0.40 0.65 0.46 1.69 0.39
151 178 3 OMAHA ST WEST BLVD MT RUSHMORE 14,734 2 0 0 2 0.12 1.02 1.40 3.04 0.33 0.00 0.46 1.51 0.00
188 195 5 OMAHA ST MAPLE LACROSSE 22,433 6 0 0 6 0.42 0.58 1.93 2.69 0.22 0.00 0.38 0.74 0.00
195 106 3 OMAHA ST WEST BLVD MT RUSHMORE 14,734 1 0 1 0 0.12 0.51 1.40 3.04 0.17 0.51 0.46 1.51 0.34
201 202 5 OMAHA ST EAST BLVD MAPLE AVE 22,433 1 0 0 1 0.08 0.49 1.93 3.78 0.13 0.00 0.38 1.34 0.00
37 119 4 OMAHASTE LACROSSE CAMBELL 19,970 12 1 0 11 0.43 1.29 0.77 1.30 0.99 0.11 0.14 0.40 0.27
189 83 5 OMAHA ST EB MT RUSHMORE 6TH 1/2 14,668 1 0 1 0 0.07 0.93 1.93 4.60 0.20 0.93 0.46 2.00 0.46
249 249 3 OMAHA ST EB 5TH 3RD 12,859 0 0 0 0 0.11 0.00 1.40 3.29 0.00 0.00 0.46 1.68 0.00
26 14 5 OMAHA STW MOUNTAIN VIEW WEST BLVD 15,407 40 0 12 28 0.83 2.85 1.93 2.58 1.11 0.85 0.46 0.79 1.08
88 126 2 OMAHA STW DEADWOOD MOUNTAIN VIEW 24,606 8 0 1 7 0.19 1.53 1.42 2.37 0.64 0.19 0.29 0.77 0.25
131 173 3 OMAHA ST W MOUNTAIN VIEW MERGE WITH OMAHA ST EB 15,407 4 0 0 4 0.22 1.07 1.40 2.54 0.42 0.00 0.25 0.81 0.00
92 25 5 OMAHA ST WB 6TH 1/2 5TH 14,668 3 0 2 1 0.07 2.87 1.93 4.64 0.62 1.91 0.46 2.03 0.94
93 159 3 OMAHA ST WB 3RD EAST BLVD 12,859 5 0 0 5 0.22 1.63 1.40 2.67 0.61 0.00 0.46 1.26 0.00
136 82 5 OMAHA ST WB MT RUSHMORE 6TH 1/2 14,668 2 0 1 1 0.07 1.86 1.93 4.60 0.40 0.93 0.46 2.00 0.47
79 154 2 RED DALE DR CANYON LAKE AUDUBON 2,703 2 0 0 2 0.20 3.40 1.42 4.83 0.70 0.00 0.29 2.30 0.00
62 19 2 RESERVOIR RD TWILIGHT LONG VIEW 1,408 4 0 2 2 0.96 2.70 1.42 3.37 0.80 1.35 0.29 1.36 1.00
142 38 2 RESERVOIR RD LONG VIEW SD HWY 44 1,408 1 0 1 0 0.33 1.97 1.42 5.16 0.38 1.97 0.29 2.52 0.78
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224 224 2 RESERVOIR RD S PITCH TWILIGHT 1,408 0 0 0 0 0.43 0.00 1.42 4.58 0.00 0.00 0.29 2.13 0.00
134 144 5 SD HWY 44 E E ST PATRICK MICKELSON 23,224 22 0 1 21 0.87 1.00 1.93 2.44 0.41 0.05 0.38 0.62 0.07
150 67 5 SD HWY 44 E MICKELSON CREEK 22,061 6 0 3 3 0.24 1.02 1.93 2.96 0.34 0.51 0.38 0.88 0.58
190 88 5 SD HWY 44 E CAMBELL CREEK 20,897 3 0 2 1 0.22 0.60 1.93 3.05 0.20 0.40 0.38 0.93 0.43
42 75 4 SD HWY 44 E TWILIGHT PIONEER 16,065 5 0 1 4 0.16 1.72 0.77 1.79 0.96 0.34 0.14 0.67 0.51
96 74 5 SD HWY 44 E ST PATRICK SCHOOL DR 23,360 7 0 2 5 0.15 1.89 1.93 3.25 0.58 0.54 0.38 1.04 0.52
128 140 5 SD HWY 44 E RESERVOIR AIRPORT 6,510 25 0 2 23 3.38 1.04 1.93 2.42 0.43 0.08 0.38 0.61 0.14
143 18 4 SD HWY 44 E ACCESS PIONEER 16,065 2 0 2 0 0.17 0.68 0.77 1.78 0.38 0.68 0.14 0.67 1.02
154 115 2 SD HWY 44 E STUDY LIMIT AIRPORT 6,510 12 0 3 9 2.77 0.61 1.42 1.89 0.32 0.15 0.29 0.51 0.30
167 185 5 SDHWY 44 E JOLLY LONG VIEW 15,389 8 0 0 8 0.61 0.78 1.93 2.69 0.29 0.00 0.38 0.74 0.00
184 193 4 SD HWY 44 E PIONEER JOLLY 16,065 1 0 0 1 0.12 0.49 0.77 2.02 0.24 0.00 0.14 0.81 0.00
198 199 5 SDHWY 44 E LONG VIEW RESERVOIR 15,389 4 0 0 4 0.56 0.42 1.93 2.73 0.16 0.00 0.38 0.76 0.00
199 200 5 SD HWY 44 E TWILIGHT DR SCHOOL DR 23,360 2 0 0 2 0.16 0.48 1.93 3.17 0.15 0.00 0.38 0.99 0.00
68 15 2 SD HWY 44 W CAVERN RD WESTERN LIMIT 4,557 14 1 5 8 1.74 1.61 1.42 2.14 0.75 0.69 0.29 0.65 1.07
81 116 2 SD HWY 44 W BLAKE LOCAL ACCESS 4,557 7 1 0 6 0.79 1.78 1.42 2.54 0.70 0.25 0.29 0.86 0.29
105 56 2 SD HWY 44 W LOCAL ACCESS CAVERN RD 4,556 5 1 1 3 0.72 1.40 1.42 2.60 0.54 0.56 0.29 0.90 0.62
176 136 2 SD HWY 79 OLD FOLSOM RD S LIMIT 5,206 12 0 1 11 4.38 0.48 1.42 1.83 0.26 0.04 0.12 0.25 0.16
235 235 2 SD HWY 79 NB OLD FOLSOM RD ELK VALE 5,064 0 0 0 0 0.52 0.00 1.42 2.75 0.00 0.00 0.12 0.63 0.00
207 207 2 SD HWY 79 SB OLD FOLSOM RD S LIMIT 5,206 1 0 0 1 4.41 0.04 1.42 1.83 0.02 0.00 0.12 0.25 0.00
242 242 2 SD HWY 79 SB CATRON OLD FOLSOM RD 5,064 0 0 0 0 0.53 0.00 1.42 2.74 0.00 0.00 0.12 0.62 0.00
122 120 2 SEGER DR LACROSSE DYESS 2,851 5 0 1 4 1.45 1.11 1.42 2.45 0.45 0.22 0.29 0.82 0.27
23 87 2 SHERIDAN LAKE RD CANYON LAKE MAIN 9,839 7 0 1 6 0.18 3.56 1.42 3.07 1.16 0.51 0.29 1.18 0.43
25 47 2 SHERIDAN LAKE RD JUDY AVE CANYON LAKE 10,094 9 0 2 7 0.27 3.05 1.42 2.73 1.12 0.68 0.29 0.97 0.69
38 59 4 SHERIDAN LAKE RD DORAL FLORMANN 13,590 17 0 3 14 0.97 1.17 0.77 1.18 0.99 0.21 0.14 0.34 0.62
48 89 4 SHERIDAN LAKE RD DORAL FAIRWAY HILLS 13,590 6 0 1 5 0.28 1.43 0.77 1.59 0.90 0.24 0.14 0.56 0.43
54 46 2 SHERIDAN LAKE RD DUNSMORE WILDWOOD 7,060 21 0 5 16 1.59 1.71 1.42 2.02 0.85 0.41 0.29 0.58 0.70
89 110 2 SHERIDAN LAKE RD DUNSMORE STUDY LIMIT 7,060 39 0 5 34 4.45 1.13 1.42 1.77 0.64 0.15 0.29 0.46 0.32
100 160 4 SHERIDAN LAKE RD SPRINGBROOK HEIDIWAY 13,590 2 0 0 2 0.11 1.25 0.77 2.22 0.56 0.00 0.14 0.94 0.00
102 162 2 SHERIDAN LAKE RD JACKSON JUDY 10,094 4 0 0 4 0.23 1.58 1.42 2.85 0.55 0.00 0.29 1.04 0.00
137 101 2 SHERIDAN LAKE RD CATRON WILDWOOD 7,060 3 0 1 2 0.35 1.11 1.42 2.80 0.40 0.37 0.29 1.01 0.36
147 102 4 SHERIDAN LAKE RD FLORMANN JACKSON 14,605 3 0 1 2 0.35 0.53 0.77 1.47 0.36 0.18 0.14 0.49 0.36
158 182 3 SHERIDAN LAKE RD CATRON CORRAL 13,121 5 0 0 5 0.50 0.69 1.40 2.19 0.32 0.00 0.25 0.62 0.00
174 95 4 SHERIDAN LAKE RD HEIDIWAY FAIRWAY HILLS 13,590 2 0 1 1 0.33 0.41 0.77 1.52 0.27 0.20 0.14 0.52 0.39
228 228 4 SHERIDAN LAKE RD CORRAL SPRINGBROOK 13,590 0 0 0 0 0.13 0.00 0.77 2.06 0.00 0.00 0.14 0.84 0.00
107 73 2 SOUTH CANYON RD SCHROEDER 44TH 6,042 23 0 6 17 3.53 0.98 1.42 1.85 0.53 0.26 0.29 0.49 0.52
155 92 2 SPRING CREEK RD NECK YOKE S LIMIT 1,469 5 0 2 3 4.34 0.72 1.42 2.23 0.32 0.29 0.29 0.70 0.41
4 3 3 ST JOSEPH ST 5TH EAST BLVD 10,462 24 0 5 19 0.44 4.78 1.40 2.37 2.02 0.99 0.25 0.72 1.39
47 27 3 ST JOSEPH ST EAST BLVD STEELE 8,687 10 0 3 7 0.48 2.18 1.40 2.42 0.90 0.65 0.25 0.74 0.88
6 34 5 ST JOSEPH ST E ST PATRICK ST JOSEPH 5,812 13 0 2 11 0.26 7.84 1.93 4.01 1.96 1.21 0.38 1.47 0.82
33 77 5 ST JOSEPH ST E ST PATRICK ST JOSEPH 5,812 13 0 2 11 0.61 3.33 1.93 3.22 1.04 0.51 0.38 1.02 0.50
67 133 2 ST JOSEPH STE UNIVERSITY LOOP ST PATRICK 11,093 13 0 1 12 0.65 1.64 1.42 2.18 0.75 0.13 0.29 0.67 0.19
98 37 5 ST JOSEPH STE ST PATRICK BRIDGE VIEW 5,812 4 0 2 2 0.28 2.24 1.93 3.92 0.57 1.12 0.38 1.42 0.79
229 229 1 ST JOSEPH STE BRIDGE VIEW CAMBELL 5,812 0 0 0 0 0.07 0.00 0.00 0.00 0.00 0.00 0.29 2.79 0.00
230 230 1 ST JOSEPH STE ST PATRICK CAMBELL 5,812 2 0 0 2 0.15 2.03 0.00 0.00 0.00 0.00 0.29 1.69 0.00
231 231 1 ST JOSEPH ST WB BRIDGE VIEW CAMBELL 5,812 0 0 0 0 0.09 0.00 0.00 0.00 0.00 0.00 0.29 2.37 0.00
69 4 2 ST PATRICK ST MT RUSHMORE 5TH 13,193 6 0 4 2 0.21 2.01 1.42 2.72 0.74 1.34 0.29 0.97 1.38
73 66 4 ST PATRICK ST 5TH PRAIRIE AVE 11,504 3 0 1 2 0.16 1.45 0.77 2.02 0.72 0.48 0.14 0.81 0.60
145 176 4 ST PATRICK ST PRAIRIE ELM 11,504 3 0 0 3 0.44 0.54 0.77 1.47 0.36 0.00 0.14 0.49 0.00
35 17 5 ST PATRICK STE ELM ST JOSEPH 12,362 28 0 8 20 0.76 2.71 1.93 2.69 1.01 0.77 0.38 0.74 1.04
61 152 5 ST PATRICK ST E S VALLEY SD HWY 44 11,040 6 0 0 6 0.16 3.11 1.93 3.83 0.81 0.00 0.38 1.37 0.00
65 117 5 ST PATRICK ST E CAMBELL CREEK 15,322 8 0 1 7 0.18 2.64 1.93 3.41 0.77 0.33 0.38 1.13 0.29
91 158 5 ST PATRICK ST E ST JOSEPH CAMBELL 14,625 4 0 0 4 0.10 2.51 1.93 4.05 0.62 0.00 0.38 1.50 0.00
124 84 5 ST PATRICK ST E CREEK VALLEY 11,040 10 0 3 7 0.67 1.24 1.93 2.80 0.44 0.37 0.38 0.80 0.46
239 239 2 ST PATRICK STW RED DALE HILLSVIEW 2,703 0 0 0 0 0.04 0.00 1.42 11.59 0.00 0.00 0.29 7.29 0.00
44 138 2 STURGIS RD LOCAL ACCESS UNIVERSAL 9,320 22 0 1 21 1.10 1.97 1.42 2.05 0.96 0.09 0.29 0.60 0.15
133 174 5 STURGIS RD MAIN CHICAGO 12,534 5 0 0 5 0.27 1.34 1.93 3.25 0.41 0.00 0.38 1.04 0.00
148 139 2 STURGIS RD CHICAGO UNIVERSAL 9,372 19 0 2 17 2.89 0.64 1.42 1.80 0.36 0.07 0.29 0.47 0.14




Reference Total Reference Severe
Total Fatal Injury PDO Segment [Total Crash|Population Citywide | Critical Total CC Severe [Population Citywide| Critical Severe CC
Total Rank | Severe Rank | Segment Laneage | Road Segment Name From To Avg ADT | Crashes | Crashes | Crashes | Crashes |Length (mi) Rate Avg. Total Rate |Crash Rate| Ratio |Crash Rate| Avg.Severe Rate [Crash Rate Ratio
20 146 3 TWILIGHT DR CONCOURSE RESERVOIR 3,869 15 0 0 15 1.17 3.02 1.40 2.37 1.27 0.00 0.25 0.72 0.00
82 155 3 TWILIGHT DR SD HWY 44 COUNCOURSE 7,535 5 0 0 5 0.31 1.97 1.40 2.82 0.70 0.00 0.25 0.96 0.00
36 45 2 UNIVERSAL DR STURGIS DEADWOOD 4,869 19 0 4 15 1.66 2.15 1.42 2.14 1.01 0.45 0.29 0.64 0.70
49 7 2 US HWY 16 NB NECK YOKE BUSTED 5 CT 6,199 41 0 8 33 3.68 1.64 1.42 1.83 0.90 0.32 0.12 0.25 1.26
43 11 2 US HWY 16 NB NECK YOKE MOON MEADOWS 6,199 19 0 4 15 1.37 2.04 1.42 2.12 0.96 0.43 0.12 0.36 1.19
115 166 2 US HWY 16 NB MOON MEADOW CATRON 6,199 7 0 0 7 0.92 1.12 1.42 2.28 0.49 0.00 0.12 0.43 0.00
140 63 2 US HWY 16 NB PROMISE CATHEDRAL 6,318 13 1 2 10 2.49 0.75 1.42 1.92 0.39 0.17 0.12 0.29 0.61
204 204 2 US HWY 16 NB CATRON PROMISE 6,318 1 0 0 1 0.50 0.29 1.42 2.62 0.11 0.00 0.12 0.57 0.00
113 165 2 US HWY 16 SB NECK YOKE BUSTED 5 CT 6,199 23 0 0 23 3.71 0.91 1.42 1.83 0.50 0.00 0.12 0.25 0.00
41 10 2 US HWY 16 SB NECK YOKE MOON MEADOWS 6,199 19 0 4 15 1.37 2.05 1.42 2.12 0.97 0.43 0.12 0.36 1.20
110 94 2 US HWY 16 SB PROMISE CATHEDRAL 6,318 17 0 2 15 2.49 0.99 1.42 1.92 0.51 0.12 0.12 0.29 0.41
153 180 2 US HWY 16 SB CATRON PROMISE 6,318 3 0 0 3 0.50 0.87 1.42 2.62 0.33 0.00 0.12 0.57 0.00
156 181 2 US HWY 16 SB MOON MEADOW FRONTAGE 6,199 2 0 0 2 0.31 0.96 1.42 3.02 0.32 0.00 0.12 0.76 0.00
237 237 2 US HWY 16 SB FRONTAGE US 16 CATRON 6,199 0 0 0 0 0.58 0.00 1.42 2.54 0.00 0.00 0.12 0.54 0.00
112 164 2 W CHICAGO ST 44TH STURGIS 5,926 5 0 0 5 0.60 1.29 1.42 2.54 0.51 0.00 0.12 0.54 0.00
168 100 2 W CHICAGO ST EB ACCESS DEADWOOD 6,687 4 0 1 3 0.84 0.65 1.42 2.29 0.28 0.16 0.12 0.43 0.38
216 216 2 W CHICAGO ST EB STURGIS ACCESS 6,687 0 0 0 0 0.17 0.00 1.42 3.61 0.00 0.00 0.12 1.05 0.00
94 22 2 W CHICAGO ST WB 44TH STURGIS 5,926 6 1 1 4 0.60 1.55 1.42 2.54 0.61 0.52 0.12 0.54 0.96
162 184 2 W CHICAGO ST WB ACCESS RAPID ST 6,687 1 0 0 1 0.10 1.30 1.42 4.31 0.30 0.00 0.12 1.42 0.00
166 96 2 W CHICAGO ST WB ACCESS DEADWOOD 6,687 4 0 1 3 0.80 0.68 1.42 2.31 0.29 0.17 0.12 0.44 0.39
215 215 2 W CHICAGO ST WB STURGIS ACCESS 6,687 0 0 0 0 0.10 0.00 1.42 4.42 0.00 0.00 0.12 1.48 0.00
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City of Rapid City and

Arterial Street Safety Review and Recommendation Rapid City Area MPO
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2 RightTum 5 Animal
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City of Rapid City and

Arterial Street Safety Review and Recommendation Rapid City Area MPO

Consider Constructing Local Roadway
Connections that will Improve the
Connectivity of the Street Network
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City of Rapid City and
Rapid City Area MIPO

Arterial Street Safety Review and Recommendation
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Arterial Street Safety Review and Recommendation

Felsburg Holt & Ullevig

L ST —————— . ——— +
FhooE B W P, W A TR

THIRIS T LT |

City of Rapid City and
Rapid City Area MIPO

ACCESS MANAGEMENT CONSIDERATIONS

@

2

3

Seek to add local connection to Disk
Drive to allow left turn access to
Haines Avenue via disk Drive.

Configure Disk Drive intersection to
allow for northbound to south-
bound U-Turns.

Allow for U-Turns at 3/4 access.
Follow design guidelines to ensure
adequate sight distance and turning
radius.

Concept for Segment 2
Haines Avenue -
[-90 to Disk Drive

10-160 02/08/12
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City of Rapid City and

Arterial Street Safety Review and Recommendation Rapid City Area MPO
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City of Rapid City and
Rapid City Area MPO

Arterial Street Safety Review and Recommendation
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City of Rapid City and

Arterial Street Safety Review and Recommendation Rapid City Area MBS
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City of Rapid City and
Rapid City Area MIBGQ

Arterial Street Safety Review and Recommendation

Jackson Bivd.
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City of Rapid City and

Arterial Street Safety Review and Recommendation Rapid City Area MPO
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City of Rapid City and

Arterial Street Safety Review and Recommendation Rapid City Area MPO
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Consider
Completing
Traffic Signal
Warrant Study

" Main 5,

Piedmont St.
Harter Dr.

Dakota Dr.

Construct
Bike Lane

Consider Constructing Local Roadway
Connections that will Improve the
Connectivity of the Street Network

Concept for Segment 5

‘ W. Main Street -

NORTH Sheridan Lake Road to Mountain View Road
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City of Rapid City and
Rapid City Area MIPO

Arterial Street Safety Review and Recommendation
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q q q City of Rapid City and
Arterial Street Safety Review and Recommendation G

Rapid City Area MIPO
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Arterial Street Safety Review and Recommendation

City of Rapid City and
Rapid City Area MPO
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Arterial Street Safety Review and Recommendation

City of Rapid City and
Rapid City Area MPO

Acceleration / Deceleration Lanes

Consider Installing
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Fence
==
- - -= - - ,
—_.L-'—‘—’__——"-
T v
- 3
@ =3
g 2
z g
(0, —
2 =
NORTH
Felsburg Holt & Ullevig

Concept for Segment 7
|

Northbound US Highway 16 -

Neck Yoke Road to Busted 5 Court
| |

10-160 12/27/11



Rapid City Arterial Safety Study

APPENDIX | LACROSSE STREET — EAST NORTH STREET TO
ANAMOSA

.'A FELSBURG

{ HOLT &
ULLEVIG Appendix |



2 . . City of Rapid City and
Arterial Street Safety Review and Recommendation R;;iffcz‘jﬁ o
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. . . Cit ‘Rapid Cit d
Arterial Street Safety Review and Recommendation TGN

Rapid City Area MIPO
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Van Buren St.
Consider Adding
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Crossing Gates
Adams St.
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Completing
Traffic Signal
Warrant Study
Monroe St.
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Power Pole
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Watertown St.
E.North St. Concept for Segment 8
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NORTH E. North Street to Anamosa Street
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Arterial Street Safety Review and Recommendation

City of Rapid City and
Rapid City Area MPO

W.OmahaSt, <+—f«—

5
vy
S
S
-
o
=
]
&
=
Yo
=
=
(=]
= N
\/\
—je—
LEGEND -
Vehicle Movement Fixed Objects Severity W
<«— Straight O Sign I Property Damage Only
<+—| Stopped [f] Signal B njury
>~ QOvertumn 3 Tree B raality
<« Sideswipe [© Pole
1 Parked O Curb
£ RightTum 55 Animal
v Left Turn seee  Barrier/Rail
G U-Turn >o¢ Fence
X Pedestrian @ Rock/Boulder A
X Bicydle NORTH

Felsburg Holt & Ullevig

——  —

g
N
° f —
& o :
§ g g
h &
- 5
_ﬂ {_4) >

Segment 9

W. Omaha Street -

Mountain View Road to West Boulevard
| |

10-160 12/27/11



City of Rapid City and
Rapid City Area MPO

Arterial Street Safety Review and Recommendation
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City of Rapid City and

Arterial Street Safety Review and Recommendation Rapid City Area MPO
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City of Rapid City and
Rapid City Area MPO

Arterial Street Safety Review and Recommendation
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OPINION OF PROBABLE COST
In providing opinions of probable construction cost, the Client understands that
Felsburg Holt & Ullevig has no control over costs or the price of labor, equipment
or materials, or over the Contractor's method of pricing, and that the opinions of
probable construction costs provided herein are to be made on the basis of our
qualifications and experience. FHU makes no warranty, expressed or implied,
engineering paths to transportation solutions |as to the accuracy of such opinions as compared to bid or actual costs.
RAPID CITY Prepared By: JMW
Date: 11-Oct-11
Haines (Linbergh Ave. to 1-90) FHU Reference Nos.: 10160
ITEM DESCRIPTION UNIT QUANTITY COST TOTAL
Quantity Items
Liquid Asphalt (8" depth) TON 665 $650 $432,000 Includes asphalt mat, asphalt flush jack, asphalt for prime, asphalt for
Concrete Sidewalk (6") (Bike Lane) SF $10 $0 surface treatment, & asphalt cement. & SAWCUT
Curb & Gutter LF 2,751 $40 $110,000
Median Cover Material SF 4,002 $6 $24,000 Use price for 4" concrete sidewalk
Sign EA $720 $0 Sign Post & Sign ($20(12If) + 12SF($30))
Signals EA 1 $200,000 $200,000
Bridge Widening SF $250 $0
TOTAL COST OF QUANTITY ITEMS: (A) $766,000
Percentage Items
Removals 3.0% of A $23,000
Earthwork 4.0% of A $31,000
Clearing and Grubbing 5.0% of A $38,000
Striping 3.5% of A $27,000
Construction Signing and Traffic Control 10.0% of A $77,000
Surveying 5.0% of A $38,000
Mobilization 5.0% of A $38,000
TOTAL COST OF CONSTRUCTION BID ITEMS: (CBI) $1,038,000
Force Account ltems
Utility Relocations 5.0% of CBI $52,000
Contengencies & Misc. ltems 20.0% of CBI $208,000
TOTAL COST OF CONSTRUCTION ITEMS: cn $1,298,000
Construction Engineering \ | 20.0% | of Cl $260,000
Design Engineering 10.0% of CBI $104,000
TOTAL IMPROVEMENT COST: $1,558,000

*Note: Right-of-Way and Landscaping are not included in the costs.

L:\10160\CAD Concepts\COSTREPORT .xls



OPINION OF PROBABLE COST
In providing opinions of probable construction cost, the Client understands that
Felsburg Holt & Ullevig has no control over costs or the price of labor, equipment
or materials, or over the Contractor's method of pricing, and that the opinions of
probable construction costs provided herein are to be made on the basis of our
qualifications and experience. FHU makes no warranty, expressed or implied,
engineering paths to transportation solutions |as to the accuracy of such opinions as compared to bid or actual costs.
RAPID CITY Prepared By: JMW
Date: 3-Nov-11
Haines (1-90 to Disk Dr.) FHU Reference Nos.: 10160
ITEM DESCRIPTION UNIT QUANTITY COST TOTAL
Quantity Items
Liquid Asphalt (8" depth) TON 198 $650 $129,000 Includes asphalt mat, asphalt flush jack, asphalt for prime, asphalt for
Concrete Sidewalk (6") (Bike Lane) SF $10 $0 surface treatment, & asphalt cement. & SAWCUT
Curb & Gutter LF 1,711 $40 $68,000
Median Cover Material SF 5,807 $6 $35,000 Use price for 4" concrete sidewalk
Sign EA $720 $0 Sign Post & Sign ($20(12If) + 12SF($30))
Signals EA $200,000 $0
Bridge Widening SF $250 $0
TOTAL COST OF QUANTITY ITEMS: (A) $232,000
Percentage Iltems
Removals 3.0% of A $7,000
Earthwork 4.0% of A $9,000
Clearing and Grubbing 5.0% of A $12,000
Striping 3.5% of A $8,000
Construction Signing and Traffic Control 10.0% of A $23,000
Surveying 5.0% of A $12,000
Mobilization 5.0% of A $12,000
TOTAL COST OF CONSTRUCTION BID ITEMS: (CBI) $315,000
Force Account ltems
Utility Relocations 5.0% of CBI $16,000
Contengencies & Misc. ltems 20.0% of CBI $63,000
TOTAL COST OF CONSTRUCTION ITEMS: cn $394,000
Construction Engineering \ | 20.0% | of Cl $79,000
Design Engineering 10.0% of CBI $32,000
TOTAL IMPROVEMENT COST: $4/3,000

*Note: Right-of-Way and Landscaping are not included in the costs.
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OPINION OF PROBABLE COST
In providing opinions of probable construction cost, the Client understands that
Felsburg Holt & Ullevig has no control over costs or the price of labor, equipment
or materials, or over the Contractor's method of pricing, and that the opinions of
probable construction costs provided herein are to be made on the basis of our
qualifications and experience. FHU makes no warranty, expressed or implied,
engineering paths to transportation solutions |as to the accuracy of such opinions as compared to bid or actual costs.
RAPID CITY Prepared By: JMW
Date: 11-Oct-11
Saint Joseph St. (5th St. to East Blvd.) FHU Reference Nos.: 10160
ITEM DESCRIPTION UNIT QUANTITY COST TOTAL
Quantity Items
Liquid Asphalt (8" depth) TON 0 $650 $0 Includes asphalt mat, asphalt flush jack, asphalt for prime, asphalt for
Concrete Sidewalk (6") (Bike Lane) SF $10 $0 surface treatment, & asphalt cement. & SAWCUT
Curb & Gutter LF $40 $0
Median Cover Material SF $6 $0 Use price for 4" concrete sidewalk
Sign EA $720 $0 Sign Post & Sign ($20(12If) + 12SF($30))
Signals EA 1 $200,000 $200,000
Bridge Widening SF $250 $0
TOTAL COST OF QUANTITY ITEMS: (A) $200,000
Percentage Items
Removals 3.0% of A $6,000
Earthwork 0.0% of A $0
Clearing and Grubbing 0.0% of A $0
Striping 7.0% of A $14,000
Construction Signing and Traffic Control 10.0% of A $20,000
Surveying 5.0% of A $10,000
Mobilization 5.0% of A $10,000
TOTAL COST OF CONSTRUCTION BID ITEMS: (CBI) $260,000
Force Account ltems
Utility Relocations 5.0% of CBI $13,000
Contengencies & Misc. ltems 20.0% of CBI $52,000
TOTAL COST OF CONSTRUCTION ITEMS: cn $325,000
Construction Engineering \ | 20.0% | of Cl $65,000
Design Engineering 10.0% of CBI $26,000
TOTAL IMPROVEMENT COST: $390,000

*Note: Right-of-Way and Landscaping are not included in the costs.
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OPINION OF PROBABLE COST
In providing opinions of probable construction cost, the Client understands that
Felsburg Holt & Ullevig has no control over costs or the price of labor, equipment
or materials, or over the Contractor's method of pricing, and that the opinions of
probable construction costs provided herein are to be made on the basis of our
qualifications and experience. FHU makes no warranty, expressed or implied,
engineering paths to transportation solutions |as to the accuracy of such opinions as compared to bid or actual costs.
RAPID CITY Prepared By: JMW
Date: 11-Oct-11
Jackson Blvd. (City Limit to Chapel Lane) FHU Reference Nos.: 10160
ITEM DESCRIPTION UNIT QUANTITY COST TOTAL
Quantity Items
Liquid Asphalt (8" depth) TON 0 $650 $0 Includes asphalt mat, asphalt flush jack, asphalt for prime, asphalt for
Concrete Sidewalk (6") (Bike Lane) SF $10 $0 surface treatment, & asphalt cement. & SAWCUT
Curb & Gutter LF $40 $0
Median Cover Material SF $6 $0 Use price for 4" concrete sidewalk
Sign EA 1 $720 $1,000 Sign Post & Sign ($20(12If) + 12SF($30))
Signals EA $200,000 $0
Bridge Widening SF $250 $0
TOTAL COST OF QUANTITY ITEMS: (A) $1,000
Percentage Items
Removals 3.0% of A $0
Earthwork 4.0% of A $0
Clearing and Grubbing $5,000
Striping 3.5% of A $0
Construction Signing and Traffic Control 10.0% of A $0
Surveying 5.0% of A $0
Mobilization 5.0% of A $0
TOTAL COST OF CONSTRUCTION BID ITEMS: (CBI) $6,000
Force Account ltems
Utility Relocations 5.0% of CBI $0
Contengencies & Misc. ltems 20.0% of CBI $1,000
TOTAL COST OF CONSTRUCTION ITEMS: cn $7,000
Construction Engineering \ | 20.0% | of Cl $1,000
Design Engineering 10.0% of CBI $1,000
TOTAL IMPROVEMENT COST: $8,000

*Note: Right-of-Way and Landscaping are not included in the costs.
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OPINION OF PROBABLE COST

In providing opinions of probable construction cost, the Client understands that

Felsburg Holt & Ullevig has no control over costs or the price of labor, equipment

or materials, or over the Contractor's method of pricing, and that the opinions of

probable construction costs provided herein are to be made on the basis of our

qualifications and experience. FHU makes no warranty, expressed or implied,

engineering paths to transportation solutions |as to the accuracy of such opinions as compared to bid or actual costs.
RAPID CITY Prepared By: JMW
Date: 11-Oct-11
W. Main St. (Sheridan Lake Rd. to Mountain View Rd.) FHU Reference Nos.: 10160
ITEM DESCRIPTION UNIT QUANTITY COST TOTAL
Quantity Items
Liquid Asphalt (8" depth) TON 2,446 $650 $1,590,000 Includes asphalt mat, asphalt flush jack, asphalt for prime, asphalt for
Concrete Sidewalk (6") SF 28,610 $10 $286,000 surface treatment, & asphalt cement. & SAWCUT
Curb & Gutter LF 9,992 $40 $400,000
Median Cover Material SF 14,767 $6 $89,000 Use price for 4" concrete sidewalk
Sign EA $720 $0 Sign Post & Sign ($20(12If) + 12SF($30))
Signals EA 1 $200,000 $200,000
Bridge Widening SF 6,000 $250 $1,500,000
TOTAL COST OF QUANTITY ITEMS: (A) $4,065,000
Percentage Items
Removals 3.0% of A $122,000
Earthwork 4.0% of A $163,000
Clearing and Grubbing 5.0% of A $203,000
Striping 3.5% of A $142,000
Construction Signing and Traffic Control 10.0% of A $407,000
Surveying 5.0% of A $203,000
Mobilization 5.0% of A $203,000
TOTAL COST OF CONSTRUCTION BID ITEMS: (CBI) $5,508,000
Force Account ltems

Utility Relocations 5.0% of CBI $275,000
Contengencies & Misc. ltems 20.0% of CBI $1,102,000
TOTAL COST OF CONSTRUCTION ITEMS: cn $6,885,000
Construction Engineering \ | 20.0% | of Cl $1,377,000
Design Engineering 10.0% of CBI $551,000
TOTAL IMPROVEMENT COST: $8,262,000

*Note: Right-of-Way and Landscaping are not included in the costs.
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OPINION OF PROBABLE COST
In providing opinions of probable construction cost, the Client understands that
Felsburg Holt & Ullevig has no control over costs or the price of labor, equipment
or materials, or over the Contractor's method of pricing, and that the opinions of
probable construction costs provided herein are to be made on the basis of our
qualifications and experience. FHU makes no warranty, expressed or implied,
engineering paths to transportation solutions |as to the accuracy of such opinions as compared to bid or actual costs.
RAPID CITY Prepared By: JMW
Date: 3-Nov-11
LaCrosse St. (Anamosa St. to Meridian Lane) FHU Reference Nos.: 10160
ITEM DESCRIPTION UNIT QUANTITY COST TOTAL
Quantity Items
Liquid Asphalt (8" depth) TON 15 $650 $10,000 Includes asphalt mat, asphalt flush jack, asphalt for prime, asphalt for
Concrete Sidewalk (6") (Bike Lane) SF $10 $0 surface treatment, & asphalt cement. & SAWCUT
Curb & Gutter LF 156 $40 $6,000
Median Cover Material SF 305 $6 $2,000 Use price for 4" concrete sidewalk
Sign EA $720 $0 Sign Post & Sign ($20(12If) + 12SF($30))
Signals EA $200,000 $0
Bridge Widening SF $250 $0
TOTAL COST OF QUANTITY ITEMS: (A) $18,000
Percentage ltems
Removals 3.0% of A $1,000
Earthwork 4.0% of A $1,000
Clearing and Grubbing 5.0% of A $1,000
Striping 3.5% of A $1,000
Construction Signing and Traffic Control 10.0% of A $2,000
Surveying 5.0% of A $1,000
Mobilization 5.0% of A $1,000
TOTAL COST OF CONSTRUCTION BID ITEMS: (CBI) $26,000
Force Account ltems
Utility Relocations 5.0% of CBI $1,000
Contengencies & Misc. ltems 20.0% of CBI $5,000
TOTAL COST OF CONSTRUCTION ITEMS: cn $32,000
Construction Engineering \ | 20.0% | of Cl $6,000
Design Engineering 10.0% of CBI $3,000
TOTAL IMPROVEMENT COST: $38,000

*Note: Right-of-Way and Landscaping are not included in the costs.
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OPINION OF PROBABLE COST
In providing opinions of probable construction cost, the Client understands that
Felsburg Holt & Ullevig has no control over costs or the price of labor, equipment
or materials, or over the Contractor's method of pricing, and that the opinions of
probable construction costs provided herein are to be made on the basis of our
qualifications and experience. FHU makes no warranty, expressed or implied,
engineering paths to transportation solutions |as to the accuracy of such opinions as compared to bid or actual costs.
RAPID CITY Prepared By: JMW
Date: 11-Oct-11
Northbound US Hwy 16 (Neck Yoke Rd. to Busted 5 Ct.) FHU Reference Nos.: 10160
ITEM DESCRIPTION UNIT QUANTITY COST TOTAL
Quantity Items
Liquid Asphalt (8" depth) TON 888 $650 $577,000 Includes asphalt mat, asphalt flush jack, asphalt for prime, asphalt for
Concrete Sidewalk (6") (Bike Lane) SF $10 $0 surface treatment, & asphalt cement. & SAWCUT
Curb & Gutter LF $40 $0
Median Cover Material SF $6 $0 Use price for 4" concrete sidewalk
Sign EA 2 $720 $1,000 Sign Post & Sign ($20(12If) + 12SF($30))
Signals EA $200,000 $0
Wildlife Fence LF 8,700 $12 $104,000
Bridge Widening SF $250 $0
TOTAL COST OF QUANTITY ITEMS: (A) $682,000
Percentage Items
Removals 3.0% of A $20,000
Earthwork 4.0% of A $27,000
Clearing and Grubbing 5.0% of A $34,000
Striping 3.5% of A $24,000
Construction Signing and Traffic Control 10.0% of A $68,000
Surveying 5.0% of A $34,000
Mobilization 5.0% of A $34,000
TOTAL COST OF CONSTRUCTION BID ITEMS: (CBI) $923,000
Force Account ltems
Utility Relocations 5.0% of CBI $46,000
Contengencies & Misc. ltems 20.0% of CBI $185,000
TOTAL COST OF CONSTRUCTION ITEMS: cn $1,154,000
Construction Engineering \ | 20.0% | of Cl $231,000
Design Engineering 10.0% of CBI $92,000
TOTAL IMPROVEMENT COST: $1,385,000

*Note: Right-of-Way and Landscaping are not included in the costs.
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OPINION OF PROBABLE COST

In providing opinions of probable construction cost, the Client understands that

Felsburg Holt & Ullevig has no control over costs or the price of labor, equipment

or materials, or over the Contractor's method of pricing, and that the opinions of

probable construction costs provided herein are to be made on the basis of our

qualifications and experience. FHU makes no warranty, expressed or implied,

engineering paths to transportation solutions |as to the accuracy of such opinions as compared to bid or actual costs.
RAPID CITY Prepared By: JMW
Date: 3-Nov-11
LaCrosse St. (E. North St. to Anamosa St.) FHU Reference Nos.: 10160
ITEM DESCRIPTION UNIT QUANTITY COST TOTAL
Quantity Items
Liquid Asphalt (8" depth) TON 154 $650 $100,000 Includes asphalt mat, asphalt flush jack, asphalt for prime, asphalt for
Concrete Sidewalk (6") (Bike Lane) SF $10 $0 surface treatment, & asphalt cement. & SAWCUT
Curb & Gutter LF 340 $40 $14,000
Median Cover Material SF 246 $6 $1,000 Use price for 4" concrete sidewalk
Sign EA $720 $0 Sign Post & Sign ($20(12If) + 12SF($30))
RR Cross Arm Gates EA 1 $300,000 $300,000
Signals EA 1 $200,000 $200,000
Bridge Widening SF $250 $0
TOTAL COST OF QUANTITY ITEMS: (A) $615,000
Percentage Items
Removals 3.0% of A $18,000
Earthwork 4.0% of A $25,000
Clearing and Grubbing 5.0% of A $31,000
Striping 3.5% of A $22,000
Construction Signing and Traffic Control 10.0% of A $62,000
Surveying 5.0% of A $31,000
Mobilization 5.0% of A $31,000
TOTAL COST OF CONSTRUCTION BID ITEMS: (CBI) $835,000
Force Account ltems

Utility Relocations 5.0% of CBI $42,000
Contengencies & Misc. ltems 20.0% of CBI $167,000
TOTAL COST OF CONSTRUCTION ITEMS: cn $1,044,000
Construction Engineering \ | 20.0% | of Cl $209,000
Design Engineering 10.0% of CBI $84,000
TOTAL IMPROVEMENT COST: $1,253,000

*Note: Right-of-Way and Landscaping are not included in the costs.
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OPINION OF PROBABLE COST
In providing opinions of probable construction cost, the Client understands that
Felsburg Holt & Ullevig has no control over costs or the price of labor, equipment
or materials, or over the Contractor's method of pricing, and that the opinions of
probable construction costs provided herein are to be made on the basis of our
qualifications and experience. FHU makes no warranty, expressed or implied,
engineering paths to transportation solutions |as to the accuracy of such opinions as compared to bid or actual costs.
RAPID CITY Prepared By: JMW
Date: 11-Oct-11
W. Omaha St. (Mountain View Rd. to West Blvd.) FHU Reference Nos.: 10160
ITEM DESCRIPTION UNIT QUANTITY COST TOTAL
Quantity Items
Liquid Asphalt (8" depth) TON 0 $650 $0 Includes asphalt mat, asphalt flush jack, asphalt for prime, asphalt for
Concrete Sidewalk (6") (Bike Lane) SF $10 $0 surface treatment, & asphalt cement. & SAWCUT
Curb & Gutter LF $40 $0
Median Cover Material SF $6 $0 Use price for 4" concrete sidewalk
Sign EA $720 $0 Sign Post & Sign ($20(12If) + 12SF($30))
Signals EA 1 $200,000 $200,000
Bridge Widening SF $250 $0
TOTAL COST OF QUANTITY ITEMS: (A) $200,000
Percentage Items
Removals 1.5% of A $3,000
Earthwork 0.0% of A $0
Clearing and Grubbing 2.0% of A $4,000
Striping 0.0% of A $0
Construction Signing and Traffic Control 10.0% of A $20,000
Surveying 5.0% of A $10,000
Mobilization 5.0% of A $10,000
TOTAL COST OF CONSTRUCTION BID ITEMS: (CBI) $247,000
Force Account ltems
Utility Relocations 5.0% of CBI $12,000
Contengencies & Misc. ltems 20.0% of CBI $49,000
TOTAL COST OF CONSTRUCTION ITEMS: cn $308,000
Construction Engineering \ | 20.0% | of Cl $62,000
Design Engineering 10.0% of CBI $25,000
TOTAL IMPROVEMENT COST: $37/0,000

*Note: Right-of-Way and Landscaping are not included in the costs.
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Welcome
to the Public Meeting for the

Rapid City Arterial Safety Study November 15, 2011

in conjunction with:

Rapid City Area MPO

City/MPO Project Manager:
Patsy Horton

Rapic City Community Planning
and Development

605.394.4120
patsy.horton@rcgov.org

Consultant Team Project Manager:
Ryan Germeroth

Felsburg Holt & Ullevig

303.721.1440
ryan.germeroth@fhueng.com
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Arterial Street Safety Review and Recommendation

City of Rapid City and
Rapid City Area MIPO

Study Area and Top 10 Crash Segments

Arterial Safety Sudy Recommendations

Segment Number Road Segment Name Recommended Concept
. . Raised median, traffic signal (if

Segment 1 Haines Ave. (Lindbergh to 1-90) warranted) and improved network grid

Segment 2 Haines Ave. (1-90 to Disk) Raised median and relocated access

Segment 3 St. Joseph St. (5th to East Blvd) Removal of parkln_g,_trafflc signal (if
warranted) and striping

Segment 4 Jackson Blvd. (City Limit to Chapel Ln.) New signs and improving sight distance
Raised median, traffic signal (if

Segment 5 W. Main St. (Sheridan Lake Rd. to Mountain View Rd. |warranted), bike lane and widened cross
section

Segment 6 N. LaCrosse St. (Anamosa St. to Meridian Ln.) Modified access (right-in / right-out)
Wildlife fencing, acceleration /

Segment 7 NB Highway 16 (Neck Yoke to Busted 5 Ct.) deceleration lanes. Rumble strips and
safety edge with resurfacing project

Segment 8 LaCrosse St. (E. North St. to Anamosa St.) Traffic signal (If. \_Narranted), RR crossing
gates and modified access

Segment 9 W. Omaha St. (Mountain View Rd. to West Blvd.) Traffic signal (if warranted)

Segment 10 E. St. Patrick St. (EIm Ave. to St. Joseph St.) Review snow removal. Increase speed
enforcement
Relocate existing private driveway, install

. . oversized stop signs and additional stop

Fatal Crash Location |US Highway 16 at Enchantment Road sign on left side of Enchantment Rd.
westbound approach

Fatal Crash Location [Deadwood Avenue south of North Plaza Drive Consider additional speed enforcement

Fatal Crash Location |[SD Highway 44 west of Falling Rock Road Closely mc_mltor due to top 20 severe
crash ranking

Felsburg Holt & Ullevig

|
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Comment Form

We look forward to hearing your deas and comments tonight on arterial roadway safety within Rapid City
Please provide comments on any of the top ten arterial crash segments presented tonight or any general
comments you may have about arterial roadway safety.

Segment 1 — Haines Avenue (Lindbergh Avenue to I-90)

Segment 2 — Haines Avenue (1-90 to Disk Drive)

Segment 3 — Saint Joseph Street (5th Street to East Boulevard)

Segment 4 — SD 44 (Jackson Boulevard) (City Limit to Chapel Lane)
Segment 5 — W. Main Street (Sheridan Lake Rd. to Mountain View Rd.)
Segment 6 — LaCrosse Street (Anamosa Street to Meridian Lane)

Segment 7 — Northbound US Highway 16 (Neck Yoke Road to Busted 5 Court)
Segment 8 — LaCrosse Street (E. North Street to Anamosa Street)

Segment 9 —W. Omaha Street (Mountain View Road to West Boulevard)

Segment 10 — St. Patrick Street (Elm Avenue to St. Joseph Street)

General Comments __ NS Sooad 0 g‘)’ oot o LRFT Tues Ak T v\‘i&’i%o({wo 2
O nARA . ROV )

At (=2 vpS

s Js T R o S T oo wF ABU -~ Blus Feeont M4

ou may han in this Sheet before yoé’l%a tomgﬁt or mail, fax or e-mail it by November 29, 2011 to the co,Etact below w. |

——
Your Name: Bﬁ Jb LWAAN ’Q.D‘A-:S

Address: 322";1 ,S:E ,w, i_,q_IN SS;)&J j_:) ::— T W\L_ -
Phone # (optional) 342"#4G H) J
287 -S268 w)
Return Comments to:
Ryan Germeroth P:(303)721-1440
Felsburg Holt & Ullevig F:(303) 721-0832
6300 South Syracuse Way, Ste. 600 E: ryan.germeroth@fhueng.com
Centennial, CO 80111
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Comment Form

We look forward to hearing your ideas and comments tonight on arterial roadway safety within Rapid City.
Please provide comments on any of the top ten arterial crash segments presented tonight or any general
comments you may have about arterial roadway safety.

Segment 1 — Haines Avenue (Lindbergh Avenue to I-90) @Mm weord Ave s o g ceed idea

Segment 2 — Haines Avenue (I-90 to Disk Drive)

Segment 3 — Saint Joseph Street (5th Street to East Boulevard)

Segment 4 — SD 44 (Jackson Boulevard) (City Limit to Chapel Lane)

Segment 5 —W. Main Street (Sheridan Lake Rd. to Mountain View Rd.)

Segment 6 — LaCrosse Street (Anamosa Street to Meridian Lane)

Segment 7 — Northbound US Highway 16 (Neck Yoke Road to Busted 5 Court)

Segment 8 — LaCrosse Street (E. North Street to Anamosa Street)

Segment 9 — W. Omaha Street (Mountain View Road to West Boulevard)

Segment 10 — St. Patrick Street (Elm Avenue to St. Joseph Street)
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You may hand in this sheet be ieave tonight or mail, fax or e-mail it by November 29, 2011 to the contact below.
Your Name: ,)/],A ichee] MCMLL\F"\

Address: Z <cikt

Phone # (optional) _ortk 923/ ‘/D‘/

Return Comments to:

Ryan Germeroth P:(303)721-1440

Felsburg Holt & Ullevig F: (303) 721-0832

6300 South Syracuse Way, Ste. 600 E: ryan.germeroth@fhueng.com
Centennial, CO 80111
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