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High Hazardous Intersection Study — Final
Report

Casper Metropolitan Planning Organization

1.0 Introduction

The Casper Metropolitan Planning Organization (MPO) contracted
with SEH to evaluate and rank hazardous intersections throughout
Casper.  SEH investigated safety, geometric and operational
characteristics of 26 intersections throughout Casper. The following
summarizes the major tasks of this project:

e ldentify existing intersection deficiencies;

e Analyze current accident patterns;

e Develop an intersection ranking system;

e Recommend accident mitigation strategies;

e Develop cost estimates for the recommendations; and

e Prioritize the intersection improvements based upon ranking.

2.0 Project Description
2.1 Intersection Locations

The top 26 intersections were identified by the Casper MPO based
upon based historical intersection operations and available accident
records as well as recommendations from the City staff. Figure 1
shows the approximate locations of these 26 intersections in relation to
the City of Casper and are provided in tabular form in Table 1.

2.2 Data Collection
The following data were collected during this project:
e Digital photos of all approaches at each intersection including
signing, striping, street lighting, and unique features;
e Intersection geometry;
e Intersection traffic control;
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2.3

2.3.1

Short Elliott Hendrickson Inc.

e Speed limits on all legs of the intersections;
e Intersection sight distance;
e Intersection lighting;
e Driveways within 300 feet of the intersection; and
e Signs within 300 feet of the intersection.
The following data were provided by the City of Casper during this
project:
e Peak hour turning movement volumes at each intersection;
e Peak hour signal timing information at each intersection;
e Daily volumes at or near many of the studied intersections;
e Approach speeds at many of the signalized intersections;

e Growth factor to adjust existing traffic volumes to Year 2028;
and

e GIS data pertinent to each intersection including:
= Aerial photography
= Peak hour turning movement volumes at some
intersections
= Speed Limits
The following data were provided by the Wyoming Department of
Transportation:

e Accident data from January 1, 2004 through December 31,
2007 for each intersection.

Analysis and Recommendations

A review of the existing field conditions and other various data
collected and compiled was performed for each intersection. Future
anticipated traffic levels and intersection needs were also evaluated
based upon the potential growth factors provide by the Casper MPO.
Based on this analysis, improvements were recommended at each
intersection.

This report contains individual analysis for each intersection which
includes the following:

e Written description of existing conditions, traffic volumes,
accident history and improvement recommendations which are
provided in Section 6 - Recommendations, of this report; and

e Aerial photograph showing existing conditions which are
provided at the end of this report.

Accident Analysis

Based upon the types of accidents that were encountered at each
intersection, where possible, a specific countermeasure to reduce or

2
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eliminate that type of accident was suggested. Countermeasures were
also developed for correcting any existing deficiencies at the
intersection based on established design criteria. Table 2 contains a
list of the types of accidents that were encountered at the studied
intersections and countermeasures generally associated with this
accident type. This table was utilized as a starting point, and each
intersection was reviewed on a case by case basis using engineering
judgment to determine if the countermeasure was appropriate for the
encountered situation.

2.3.2 Recommendations

SEH has developed a short term and, in a few cases, long term
recommendations that can be implemented or constructed to help
improve the safety at the intersections. For the intersection
prioritization and ranking, only the short term costs were utilized given
the uncertainty with the funding stream for the improvements. These
low cost and easily implemented short term solutions would mitigate
the traffic problems or deficiencies identified at the intersections.
However, there are intersections that exhibit few accidents and little
congestion, therefore there are no readily identifiable deficiencies and
no long term solutions were identified.

Short term improvements typically involve signing, striping, street
lighting, signal timing modifications and other modifications which
are relatively easy to implement via internal maintenance forces and
within the limitations of existing maintenance budgets. They generally
do not involve a major capital investment requiring earthwork or
roadway widening, or require the use of contractors to design or
construct the improvements.

Long term recommendations were developed for four of the 26
intersections. These long term recommendations included the addition
of right-turn lanes at 2" Street and Beverley Street, the installation of
raised center median at 2" Street and Walsh Drive and 15" Street and
CY Avenue, and the removal of the unwarranted signal at 2" Street
and Sun Drive. The long term recommendations were assumed to be
beyond the capabilities of the City of Casper maintenance forces to
perform or maintenance budgets to absorb.  These types of
improvements generally need to be budgeted separately and often
require the assistance of contractors to design and construct.

2.4 Cost Estimates

Typical costs were compiled for the short term and long term
recommendations, and factors were applied to account for site specific
items such as design speed and adjacent land uses. Cost estimates
were developed utilizing Year 2007 dollars.

Short Elliott Hendrickson Inc. 3
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3.0 Prioritization Criteria

The Casper MPO identified nine evaluation criteria and SEH
suggested six additional evaluation criteria that would be utilized to
identify hazardous intersections. However, based upon the availability
of data, this original list of 15 evaluation criteria was reduced down to
eight. These eight evaluation criteria were used to identify the
hazardous intersections, and then to compare and rank recommended
improvements for each of the 26 intersections. Each criterion has a
numerical scale in order to compare and rank each intersection relative
to each other. Each criterion also has a weighting factor based on
perceived relative importance or priority ranging from 0.5 to 3.0.

These prioritization criteria, ranking scales, and weighting factor are
described below.

3.1 Number of Accidents Per Year — [weighting factor = 2.0]

The following rating was assigned based upon the average number of
accidents per year, over a four year period, at each intersection:

e 0tol=0points
e 2to3=1point
e 41to5=2points
e 6to7=3points
e 81t09=14points
e 10 or greater =5 points

The rating was then multiplied by the 2.0 weighting factor for the total
score based on this criteria.

3.2 Accident Severity — Property Damage (PDO), Injury (INJ),
Fatal (FAT) — [weighting factor = 3.0]

For each intersection, the property damage only (PDO), injury, and
fatal accidents that are intersection related and correctable by traffic
engineering means have been identified. Then, depending on the
accident type shown below, each individual accident was assessed
points based upon the following point system.

e Property Damage Only (PDO) - 0.50 point
e Injury (INJ) — 5.0 points
e Fatal (FAT) — 15.0 points

An unweighted total aggregate score for each intersection was
assigned by summing the points for each accident at that intersection.
For example, if there were 2 INJ accidents at an intersection and 3
PDO, the intersection would received a score of 2 (5) + 3 (.5) = 11.5

Short Elliott Hendrickson Inc. 4
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The following rating was assigned based upon the total aggregate
score at each intersection:

e 0t019.5=1 point

e 201t029.5=2 points

e 301t039.5 =3 points

e 401t049.5 =4 points

e 50 or greater = 5 points

The rating was then multiplied by the 3.0 weighting factor for the total
score based on this criteria.

3.3 Congestion — [weighting factor = 2.0]

Level of Service (LOS) of the intersection was utilized to determine
the congestion prioritization criteria. Morning and evening peak
period turning movement counts were collected for all 26 intersections
and the resulting peak hour levels of service were calculated using
Synchro (version 7) software based on the Highway Capacity
Manual®.

The following rating was assigned for LOS at each intersection:

e LOS AorB =0 points
e LOS C =2 points

e LOSD =3 points

e LOSE or F =5 points

The rating was then multiplied by the 2.0 weighting factor for the total
score based on this criteria.

3.4 Sight Distance — [weighting factor = 1.0]

Each intersection was reviewed and scored for conformance to design
criteria for sight distance. The intersections were then rated ona 1to 5
scale as follows:

Any value between 1 point and 5 points, with 1 point = Minimal
Discrepancies, 5 points = Major Discrepancies

3.5 Volume / Capacity Ratio (V/C) — [weighting factor = 2.0]

Morning and evening peak period turning movement counts were
evaluated at all 26 intersections, and the resulting volume to capacity
ratio was calculated using Synchro (version 7) software based on the
Highway Capacity Manual. The following rating was assigned for the
calculated volume to capacity ratio at each intersection:

! Highway Capacity Manual - Special Report 209. Transportation Research Board. National Research Council.

2000.
Short Elliott Hendrickson Inc. 5
Casper Metropolitan Planning Organization, High Hazardous Intersection Study — Final Report CASPW0802.00

Casper, Wyoming April 9, 2009



e V/C0.50 or less = 1 point

e V/C0.511t00.79 = 2 points

e V/C0.801t00.89 =3 points

e V/C0.901t00.99 =4 points

e V/C1.00 orgreater =5 points

The rating was then multiplied by the 2.0 weighting factor for the
total score based on this criteria.

3.6 Driver Expectancy — [weighting factor = 0.5]

Each intersection was reviewed to determine if the operation or design
of the intersection was in any way different than a typical intersection.
If a driver encounters an intersection that is designed differently and
the driver is unfamiliar with that intersection, it can lead to an increase
in accidents.

Any value between 1 point and 5 points, with 1 point = Minimal
Discrepancies, 5 points = Major Discrepancies

The rating was then multiplied by the 0.5 weighting factor for the total
score based on this criteria.

3.7 Information System Deficiencies — [weighting factor = 0.5]

Each intersection was reviewed to determine if the signing and striping
at the intersection was appropriate and provide drivers with the
information to safely traverse through the intersection to their
destination. The following types of items were reviewed:

e Street name signs

e Lane usage signs

e Intersection lane striping

e Guide/Way finding signs

e Sign Clutter
Any value between 1 point and 5 points, with 1 point = Minimal
Discrepancies, 5 points = Major Discrepancies

The rating was then multiplied by the 0.5 weighting factor for the total
score based on this criteria.

3.8 Constructability Cost Analysis — [weighting factor = 1.0]

The Constructability Cost methodology is based on the estimated cost
of the short term improvements recommended. With the limited
funding availability, projects with cheaper short term solutions allow
more funding availability for other intersection improvements than
projects with more costly solutions. Therefore, projects with cheaper

Short Elliott Hendrickson Inc. 6
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short term solutions received a higher score than projects with a higher
construction cost total.

The following rating was assigned for Constructability Cost at each
intersection:

e $6,000 or more = 1 point
e $4,500 to $5,999 = 2 points
e $3,000 to $4,499 = 3 point s
e $1,500 to $2,999 = 4 point s
e $0 to $1,499 = 5 points
3.9 Intersection Prioritization Ranking

Based on the above methodology, all intersections were given an
evaluation score for each of the eight criteria. Scores for each criterion
were weighted and combined for a total score. Intersections were then
ranked based on the total score, with the highest score given the
highest ranking. Table 3 shows the final evaluation matrix and
rankings of all intersections evaluated in this study.

4.0 Future Intersection Analysis Procedures

Based upon the Intersection Prioritization Ranking developed through
this process, the Casper MPO will have the ability to duplicate the
same efforts in subsequent years utilizing City of Casper or MPO staff.
While this report has provided a generalized discussion towards how
the Intersection Prioritization Ranking has been developed the
following discussion will provide a more specific approach along with
a timeline such that any member of the City of Casper or MPO staff
could implement and develop a yearly Intersection Prioritization
Ranking.

4.1 Data Requirements

At a minimum, the City of Casper or MPO staff will need to obtain the
following information:

4.1.1  Yearly Intersection Accident Records
Yearly accident records are available from the Wyoming Department
of Transportation in April of the year following the study year. Hence,
if one was looking for Year 2008 data, one would need to contact
WYDOT in April 2009 and request the records. This data will help to
determine the number, type, severity and other specifics of each
accident in the study year.

4.1.2  Peak Hour Intersection Turning Movement Counts

Peak hour intersection turning movement count data will need to be
current within a year of the study year. This data will help to
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determine the LOS at the intersection as well as if there is potential
congestion or queuing issues.  Current timing plans for each
intersection is needed to calculate intersection LOS, congestion and
potential queuing issues

4.1.3  Twenty-Four Hour Approach Volume and Speed Data on all Legs

of the Intersection

Twenty-four hour approach volume and speed count data will be
utilized to determine the overall capacity of the intersection, will help
with the calculation of an accident rate for the intersection, and will
determine if there are any speeding or potential signal clearance
interval issues.

4.1.4  Intersection Field Study Data
This includes:

e Intersection geometry;

e Intersection traffic control;

e Turn bay lengths;

e Speed limits on all legs of the intersections;

e Intersection sight distance;

e Intersection lighting;

e Driveways within 300 feet of the intersection;
e Signs within 300 feet of the intersection;

e Review of the intersection for conformance to current design
standards; and

e Review of the intersection for any conditions that would result
in a change in driver expectancy such as curves, limited sight
distance, blind driveways, and grade changes.

4.2 Data Analysis

Once all of the above data has been obtained, the analysis of
intersection can begin.

4.2.1  Yearly Intersection Accident Records

The yearly accident records will need to be reviewed for each study
intersection and refined to determine the following:

e Number of accidents by type, by severity and total;
e Mitigating circumstances for each accident; and
e Time of day for each accident.

Determination whether accidents occurred during daylight hours
would be the first step in time of day analysis. It may also be
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beneficial to refine the analysis down to actual time of day to identify
any specific trends.

The goal of this exercise to determine if there are any trends to the
accident patterns at the intersections so that a possible list of solutions
can be developed.

4.2.2  Peak Hour Intersection Turning Movement Counts

These traffic volumes will need to be entered into Synchro or HCM
software to calculate a corresponding peak hour LOS. The LOS will
help to indicate if there is a capacity issue at the intersection as a
whole as well as for individual movements. In addition, if the current
timing plan for the intersection is available, then a determination of
approximate queue lengths can be developed to determine if a change
in the signal timing could help to alleviate any of the accidents that
were identified in the previous step.

4.2.3  Twenty-Four Hour Approach VVolumes on all legs of the
Intersection

The twenty-four hour approach volume data will be utilized to
determine the overall capacity of the intersection, and is also essential
to determine the overall accident rate for the intersection. The
accident rate is stated in terms of “accidents per million vehicles” for
intersections. Once the accident rate has been calculated for multiple
intersections these intersections can then be ranked in descending
order by accident rate.

4.2.4  Twenty-Four Hour Approach Speed Data on all Legs of the
Intersection

The twenty-four hour approach speed data will be utilized to determine
if there is any speeding occurring at the intersection, and will also help
to determine if the yellow and all-red clearance intervals in the timing
plans need to be modified. If there are multiple rear-end accidents at
an intersection, the yellow and all-red clearance intervals may need
modification, especially if the speed data indicates that there is a
difference between the posted and the 85" percentile speed at the
intersection.

4.2.5 Intersection Field Study Data

The intersection field study data will be utilized in multiple analyses.
The intersection geometry, turn bay lengths and speed limit will be
utilized to determine the LOS, queuing and capacity of the study
intersections. The remaining data will be analyzed and reviewed to
determine if any of the elements are an underlying reason behind
accidents at the intersection. For example, multiple broadside
accidents in the same directions could indicate a sight distance issue
that could be rectified with tree trimming or the posting of a “No Turn

Short Elliott Hendrickson Inc. 9
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on Red” sign. Furthermore, the data retrieved during the intersection
field study will be utilized to determine driver expectancy and design
conformance rankings.

4.3 Solution Development

The first step should be to develop a preliminary list of mitigation
measures based on Table 2 — Countermeasures for Intersection
Deficiencies. These countermeasures were utilized as a starting point
in this accident analysis; therefore each intersection should be
reviewed using engineering judgment to determine the appropriate
countermeasure for the traffic safety issue. While previously
mentioned data and processes are useful in some cases, there may not
be a viable mitigation measure that would reduce the number of
accidents at the intersection. An annual review of the accident history
would help determine if there was an anomaly that occurred or if an
accident pattern exists.

4.4  Utilization of GIS

The GIS data compiled during this initial process can be exported into
an Excel or Access database. The benefit of this is that all of the
information can then be imported into the City’s GIS database and
specifically referenced to each intersection. The available data can
then be easily reviewed by the City of Casper or MPO staff on a yearly
basis to determine what further data might be required in the future to
help with the safety analysis.

5.0 Conclusions
5.1 Pedestrian Countdown Signals

Given the effectiveness of pedestrian countdown heads at intersections
that experience a combination of heavy pedestrian and vehicle trips,
the 26 selected intersections were evaluated for the installation of
pedestrian countdown heads. Based upon the results of the field study
as well as the knowledge that pedestrian countdown heads have been
found to enhance the safety and efficiency of pedestrian movements at
signalized intersections, the following intersections should be
converted to pedestrian countdown signal heads:

12th Street at Beverley Street;
2nd Street at McKinley Street;
2nd Street at Conwell Street; and
12th Street at Country Club Road.

Furthermore, it is recommended that future traffic signal instillations
include specifications for pedestrian countdown heads. Additionally,
it is recommended that when funding becomes available all pedestrian

Short Elliott Hendrickson Inc. 10
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5.2

6.0

Short Elliott Hendrickson Inc.

heads be converted to countdown heads, especially in the downtown
area.

Intersections

The results of the accident analysis indicate that with the
implementation or construction of the short term recommendations,
accidents should be reduced. Furthermore, each of the short term
recommendations can be implemented or constructed for less than
$12,000, with the majority of the improvements less than $1,000. The
cost for the implementation or construction of all of the short term
solutions combined is less than $70,000. Additionally, there were only
four intersections which required a long term recommendation to help
reduce accidents at the intersections. These long term
recommendations include the following:

e 2nd Street and Beverley Street — Addition of right turn lanes on
all legs of the intersection at an estimated cost of $500,000;

e 2nd Street and Walsh Drive — Installation of raised center
median on the east leg of 2nd Street at an estimated cost of
$65,000;

e 15th Street and CY Avenue — Installation of raised center
median along CY Avenue at an estimated cost of $65,000; and

e 2nd Street and Sun Drive - Removal of the unwarranted signal
at 2nd Street and Sun Drive at an estimated cost of $7,500.

While these long term solutions were developed with the assistance of
SEH, using the analysis procedures provided within this report, the
City of Casper or MPO can develop a list of high accident
intersections for evaluation and perform that evaluation with the
utilization of City staff on a yearly basis.

Recommendations
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6.1 Intersection 1: 2" Street & Beverly Street

Existing Conditions

Intersection Characteristics

# of Legs Eastbound | Westbound | Northbound | Southbound
4 2nd Street Beverly Street

Traffic Control Signal Signal
Right Turn on Red Yes Yes Yes Yes
Left Turn Phase pm/pt pm/pt pm/pt pm/pt
Lanage L, T,TR L, T,TR L, T, TR L, T,TR
Speed Limit (MPH) 30 30 30 30
Marked Crosswalks Yes Yes Yes Yes

Ped Signal Heads |For crossing all legs
Ped Push Buttons For crossing all legs

Street Lights All corners
On-Street Parking |West side of Beverly Street
Grades None
. . . Number of Percentage of
Accident History Accident Type Accidents | Total Accidents
(01/01/04 to 12/31/07) Angle Collision 12 15%
Left Turn 14 17%
Rear End 43 52%
Sideswipe 6 7%
Right Turn 3 4%
Head On 2 2%
Pedestrian 1 1%
Other 1 1%
Total 82 100%
. . Number of Percentage of
Accident Severity Accidents Total Acci?jents
Property Damage Only 59 72%
Injury 23 28%
Fatality 0 0%
Total 82 100%
Lightng Concitions | .08 T e aceidents
Daylight 63 7%
Dark Lighted 15 18%
Dark Unlighted 3 4%
Dawn or Dusk 1 1%
Total 82 100%

A total of 31 injuries resulted from the 23 injury accidents.

Rear end accidents make up the majority of accidents at the intersection,
which is not uncommon for signalized intersections. They occurred on all

Short Elliott Hendrickson Inc. 12
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approaches, with the majority occurring on the eastbound and westbound
approaches. More than half of the left turn accidents occurred during the
mid-day and evening peak traffic periods; primarily involving westbound
to southbound left turns. Roughly one third of the angle collisions
occurred during peak traffic periods.

Recommended Improvements

Short Term

Short Elliott Hendrickson Inc.

Recommendation:

Install a 4-section left turn signal head to allow for protected left turn
phasing during the peak hours and protected / permissive phasing at all
other times. In addition, the clearance times need to be updated to reflect
traffic speeds. Based on current speeds, the northbound and westbound
through yellow times are too short; in addition the all red times for left
turns are too long. Recommended clearance times are shown in the table
below, along with existing clearance times. As a result of adding the
protected left turn phases, retiming of the signals in this corridor will be
necessary to provide adequate operation at the intersections and to maintain
coordination.

Movement Existing Recommended
Yellow All Red Yellow All Red
EBL 3.0 2.0 3.0 1.0
EBT 3.3 2.0 3.4 1.8
WBL 3.0 2.0 3.0 1.0
WBT 3.3 2.0 3.7 1.6
NBL 3.0 2.0 3.0 1.0
NBT 34 2.0 3.6 1.4
SBL 3.0 2.0 3.0 1.0
SBT 3.4 2.0 3.4 1.6

Resulting Safety Improvements:

= Left Turns: Peak hour left turn accidents are expected to be eliminated
as a result of the protected phasing to be implemented during
peak hours.

= Angle Collisions: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the occurrence of
conflicting traffic in the intersection.

= Rear End: Proper clearance times will allow vehicles to safely clear the
intersection and discourage late entry into the intersection. This
will reduce the need for motorists to come to sudden stops or try
to beat the light.
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Long Term Recommendation:

Construct new right turn lanes for all approaches. The addition of right-
turn lanes is needed to help improve operations at the intersection because
it is currently operating at capacity. To provide the needed capacity of the
right turn lane while not increasing the distance that pedestrians are
required to cross the street, right turn bypass islands could be included in

the design.
- . . With Separate Right Turn

Intersection and Critical S CORCIIOS e Lanes & Protected Left Turns

Movements AM Peak Hour | PM Peak Hour | AM Peak Hour | PM Peak Hour | AM Peak Hour | PM Peak Hour

Delay | LOS| Delay [LOS| Delay [LOS| Delay |LOS| Delay |[LOS]| Delay |LOS
2nd Street & Beverly Street 49.0 D | 203.1 F 47.3 D | 1904 | F 35.0 C 83.5 F
Eastbound Left 19.3 B 266.0 F 95.5 F 320.0 F 63.6 E 140.9 F
Eastbound Through - - - - - - - - 26.7 C 84.0 F
Eastbound Through + Right 20.7 [} 247.6 F 25.6 C 146.9 F - - - -
Eastbound Right - - - - - - - - 22.0 C 27.0 C
Westbound Left 17.7 B 140.9 F 50.1 D 310.2 F 52.0 D 179.7 F
Westbound Through - - - - - - - - 30.0 C 65.6 E
Westbound Through + Right 92.2 F 258.3 F 47.7 D 190.6 F - - - -
Westbound Right - - - - - - - - 24.0 [} 33.5 C
Northbound Left 221 C 18.5 B 82.5 F 311.8 F 50.3 D 177.4 F
Northbound Through - - - - - - - - 42.7 D 425 D
Northbound Through + Right 42.2 D 29.1 C 51.4 D 44.5 D - - - -
Northbound Right - - - - - - - - 26.7 [} 35.2 D
Southbound Left 24.1 C 16.8 B 100.0 F 93.0 F 59.3 E 66.0 E
Southbound Through - - - - - - - 345 C 116.2 F
Southbound Through + Right 245 C 219.6 F 33.1 C 257.0 F - - -
Southbound Right - - - - - - - - 30.5 C 76.6 E

Resulting Safety Improvements:

= Rear End: The addition of right turn lanes will increase the capacity of
the intersection by separating the turning traffic from through
traffic, allowing through traffic to flow freely without slowing or
waiting for right turning traffic, as well as provide additional
capacity at the intersection.
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Existing Conditions

Intersection Characteristics

Accident History
(01/01/04 to 12/31/07)

Short Elliott Hendrickson Inc.

Intersection 2: 2"? Street & Walsh Drive

# of Legs Eastbound | Westbound | Northbound | Southbound
4 2nd Street Walsh Drive

Traffic Control Signal Signal

Right Turn on Red Yes Yes Yes Yes
Left Turn Phase pm/pt pm/pt pm/pt pm/pt
Lanage L, T,TR L, T, TR L, T,R L, TR
Speed Limit (MPH) 30 30 30 30
Marked Crosswalks Yes Yes Yes Yes

Ped Signal Heads

For crossing all legs

Ped Push Buttons

For crossing all legs

Street Lights

NW, SE, SW corners

On-Street Parking

None

Grades

2nd Street runs uphill from west to east

During the field investigation, it appeared that the accesses on the northeast

into or out of the local business.

medians on 2" Street restricting the accesses to right-in/right-out.

Accident Type Number of Percenta_ge of
Accidents Total Accidents
Angle Collision 3 5%
Left Turn 13 23%
Rear End 40 70%
Sideswipe 1 2%
Right Turn 0 0%
Head On 0 0%
Pedestrian 0 0%
Other 0 0%
Total 57 100%
pocidentseverty | 0TS | et
Property Damage Only 42 74%
Injury 15 26%
Fatality 0 0%
Total 57 100%
- . Number of Percentage of
Lighting Conditions Accidents Total Accigents
Daylight 43 75%
Dark Lighted 13 23%
Dark Unlighted 1 2%
Dawn or Dusk 0 0%
Total 57 100%
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A total of 21 injuries resulted from the 15 injury accidents.

Rear end accidents make up the majority of accidents at the intersection,
but this is not uncommon for signalized intersections. Rear end accidents
occurred on all approaches, however, 90 percent occurred on the eastbound
and westbound approaches. More then 75 percent of the left turn accidents
occurred during the mid-day and evening peak traffic periods, and more
than half of these involved westbound to northbound left turns.

Recommended Improvements

Short Term Recommendation:

Make the westbound / eastbound left turn phases protected during peak
hours through the use of 4-section left turn signal heads. In addition, the
clearance times need to be updated to reflect traffic speeds. Recommended
clearance times are shown in the table below, along with existing timings.
As a result of adding the protected left turn phases, retiming of the rest of
the corridor signals may be needed to maintain coordination.

Movement Existing Recommended
Yellow All Red Yellow All Red
EBL 3.0 2.0 3.0 1.0
EBT 3.3 2.0 3.6 1.4
WBL 3.0 2.0 3.0 1.0
WBT 3.3 2.0 3.1 1.7
NBL 3.0 2.0 3.0 1.0
NBT 3.4 2.0 3.0 1.0
SBL 3.0 2.0 3.0 1.0
SBT 3.4 2.0 3.4 1.0

Resulting Safety Improvements:

» Left Turns: Left turn accidents involving westbound and eastbound left
turns are expected to be eliminated as a result of the protected
phasing that is recommended to be implemented during peak
hours.

= Angle Collisions: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the occurrence of
conflicting traffic in the intersection.

= Rear End: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the need for
motorist to come to sudden stops or try to beat the light.
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Long Term Recommendation:

Construct a raised median on the east leg of 2™ Street, which will result in
right-in/right-out access on this leg of the intersection. In addition, this
will eliminate conflicting turning movements and traffic back ups from
motorists turning left in the accesses adjacent to the intersection.

Short Elliott Hendrickson Inc. 17
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Existing Conditions

Intersection Characteristics

Intersection 3: 2"Y Street & Forest Drive

# of Legs Eastbound | Westbound | Northbound | Southbound
4 2nd Street Forest Drive

Traffic Control Signal Signal
Right Turn on Red Yes Yes Yes Yes
Left Turn Phase pm/pt pm/pt
Lanage L, T, TR L, T, TR LTR LT, R
Speed Limit (MPH) 30 30 30 30
Marked Crosswalks Yes Yes Yes Yes

Accident History
(01/01/04 to 12/31/07)

Short Elliott Hendrickson Inc.

Ped Signal Heads

For crossing all legs

Ped Push Buttons

All corners for crossing 2nd Street

Street Lights

All corners

On-Street Parking

South leg of Forest Drive on both sides

Grades

2nd Street runs uphill from west to east

Note: A local access exists on the southeast corner immediately south of

the intersection

Accident Type Number of Percenta_ge of
Accidents Total Accidents
Angle Collision 6 14%
Left Turn 5 11%
Rear End 30 68%
Sideswipe 1 2%
Right Turn 1 2%
Head On 0 0%
Pedestrian 0 0%
Other 1 2%
Total 44 100%
pocidentseverty | 0TS | et
Property Damage Only 28 64%
Injury 16 36%
Fatality 0 0%
Total 44 100%
- . Number of Percentage of
Lighting Conditions Accidents Total Accigents
Daylight 40 91%
Dark Lighted 3 7%
Dark Unlighted 1 2%
Dawn or Dusk 0 0%
Total 44 100%

A total of 28 injuries resulted from the 16 injury accidents.
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There are more rear end accidents in the westbound direction than
eastbound, which could be due to the down grade for westbound traffic.

Recommended Improvements

Short Term Recommendation:

Eliminate the westbound left turn phase as it is not warranted based on
volumes. The removal of the left turn phase will allow more time for
eastbound through traffic, improve the level of service, and possibly reduce
accidents. In addition, the clearance times need to be updated to reflect
traffic speeds. Recommended clearance times are shown in the table
below, along with existing timings.

Movement Existing Recommended
Yellow All Red Yellow All Red

EBL 4.0 1.0 3.0 1.0
EBT 34 1.4 34 1.6
WBL 4.0 1.0 - -

WBT 3.4 1.4 3.4 1.6
NBT 3.4 1.9 3.0 1.0
SBT 3.4 1.9 3.0 1.0

Resulting Safety Improvements:

= Angle Collisions: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the occurrence of
conflicting traffic in the intersection.

» Rear End: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the need for
motorists to come to sudden stops or try to beat the light.

Long Term Recommendation:

No suggested improvements.
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6.4 Intersection 4: 15" Street & CY Avenue

Existing Conditions

Description [ 1ssues # of Legs Northeastbound | Southwestbound | Northbound
3 CY Avenue 15th Street

Traffic Control Free Stop
Lanage T, TR LT, T L,R
Speed Limit (MPH) 30 30 30
Marked Crosswalks Yes No No
Street Lights SE corner
On-Street Parking  |[None
Grades None

Note: 15th St curves at CY Ave to make a perpendicular intersection

Accidents
. Number of Percentage of
(01/01/04 to 12/31/07) Accident Type Accidents Total Accidents
Angle Collision 1 3%
Left Turn 17 57%
Rear End 10 33%
Sideswipe 1 3%
Right Turn 0 0%
Head On 1 3%
Pedestrian 0 0%
Other 0 0%
Total 30 100%
pocident severty | 0O 1ot Acdens
Property Damage Only 25 83%
Injury 5 17%
Fatality 0 0%
Total 30 100%
—_ . Number of Percentage of
Lighting Conditions Accidents Total Accitgjents
Daylight 26 87%
Dark Lighted 4 13%
Dark Unlighted 0 0%
Dawn or Dusk 0 0%
Total 30 100%
A total of nine injuries resulted from the 5 injury accidents.
Most of the rear end accidents are on the southwestbound approach of CY
Avenue. A significant portion of these occurred during peak hours and
could be a result of traffic backups from the CY Avenue / Poplar Street
Short Elliott Hendrickson Inc. 20
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intersection. The left turn accidents are evenly split up between traffic
turning onto and off of 15™ Street.

Recommended Improvements

Short Term Recommendation:

Prohibit left turns on CY Avenue and 15" Street with signing.

Resulting Safety Improvements:

= Left Turns: Prohibiting left turns will discourage motorists from making
left turns and reduce left turn accidents.

= Rear End: Prohibiting left turns will discourage motorists from making
left turns onto and off of CY Avenue. This will reduce rear end
accidents involving westbound vehicles stopped on CY Avenue
waiting to turn left onto to 15" Street.

Long Term Recommendation:

Construct a raised median on CY Avenue to prevent left turns onto and off
of 15" Street. This will make the intersection right-in/right-out, and
eliminate all left turn and angle collision accidents.

Resulting Safety Improvements:

= Left Turns: The raised median will eliminate all left turns at this
intersection.

» Rear End: The raised median will prevent motorist form making left
turns onto and off of CY Avenue. This will eliminate any rear
end accidents involving southwestbound vehicles stopped on CY
Avenue waiting to make a left onto to 15" Street.
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6.5 Intersection 5: 1°' Street & McKinley Street

Existing Conditions

Intersection Characteristics # of Legs Eastbound | Westbound | Northbound | Southbound
4 1st Street McKinley Street
Traffic Control Free Stop
Lanage LT, TR LT, TR LTR LTR
Speed Limit (MPH) 30 30 30 30
Marked Crosswalks No No No No
Street Lights SW corner
On-Street Parking  |Both sides of McKinley Street and 1st Street
Grades 1st Street slopes up from west to east
Accident History Accident Type Number of Percentage of
(01/01/04 to 12/31/07) Accidents Total Accidents
Angle Collision 11 44%
Left Turn 9 36%
Rear End 3 12%
Sideswipe 0 0%
Right Turn 0 0%
Head On 0 0%
Pedestrian 0 0%
Other 2 8%
Total 25 100%
Number of Percentage of

Accident Severity Accidents Total Accidents

Property Damage Only 21 84%
Injury 4 16%
Fatality 0 0%
Total 25 100%
I iy Number of Percentage of
Lighting Conditions Accidents Total Acci?jents
Daylight 20 80%
Dark Lighted 0 0%
Dark Unlighted 4 16%
Dawn or Dusk 1 4%
Total 25 100%

A total of five injuries resulted from the 4 injury accidents.

Most of the accidents involved vehicles crossing or turning onto 1% Street.
All but one of the left turn accidents involve northbound to westbound left
turns. Approximately half of the angle collisions and left turn accidents
occurred during the evening peak period.
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Recommended Improvements

Short Term Recommendation:

Prohibit on-street parking on 1% Street to guarantee sight distance for
motorists on McKinley Street. Prohibiting on-street parking will make it
possible to re-stripe 1* Street to include a left turn lane.

To determine the amount of parking to prohibit on 1* Street, SEH consulted the
AASHTO “Green Book™ to determine the appropriate amount of sight
distance to provide for the motorist stopped on McKinley Street. The
intersection sight distance was determined based on the sight triangles
contained in Exhibit 9-50 and a speed limit of 30 MPH. AASHTO assumes
that the driver’s eye is 18’ from the flow line of 1% Street which results in the
following recommendations:

= Upstream Parking Prohibition. The parking upstream (to the left of the
stopped motorist) needs to be prohibited 120’ from the flow line of
McKinley Street.

= Downstream Parking Prohibition. The parking downstream (to the right
of the stopped motorist) needs to be prohibited 140* from the flow line of
McKinley Street.

If the motorist is assumed to stop at the flow line, the driver’s eye would be
closer to 10° from the flow line rather then the 18” assumed by AASHTO. This
assumption would result in the following recommendations:

= Upstream Parking Prohibition. The parking upstream (to the left of the
stopped motorist) needs to be prohibited 85" from the flow line of
McKinley Street.

= Downstream Parking Prohibition. The parking downstream (to the right
of the stopped motorist) needs to be prohibited 95 from the flow line of
McKinley Street.

The length of the left turn lane to be marked on 1% Street could vary between
40’ and 60’ with a bay taper of 8:1.

Resulting Safety Improvements:

= Left Turn: The addition of left turn lanes will provide a refuge for left
turning traffic, and allow them to wait for gaps in traffic. This
will also help motorists on McKinley Street to determine which
vehicles are tuning left off of 1% Street and which are going
straight through the intersection.

= Angle Collisions: Improved sight distance will allow motorists to better
see vehicles on 1% Street.

2 A Policy on Geometric Design of Highways and Streets. American Association of State Highway and

Transportation Officials. 2004.
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Long Term Recommendation:

No suggested improvements.
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6.6

Existing Conditions

Intersection Characteristics

Intersection 6: 12" Street & Beverly Street

Accident History
(01/01/04 to 12/31/07)

Short Elliott Hendrickson Inc.

# of Legs Eastbound | Westbound | Northbound | Southbound
4 12th Street Beverly Street

Traffic Control Signal Signal
Right Turn on Red Yes Yes Yes Yes
Left Turn Phase pm/pt pm/pt pm/pt pm/pt
Lanage L, T,TR L, T, TR L, T, TR L, T,TR
Speed Limit (MPH) 30 30 30 30
Marked Crosswalks Yes Yes Yes Yes

Ped Signal Heads

For crossing all legs

Ped Push Buttons

For crossing all legs

Street Lights All corners
On-Street Parking  |None
Grades None

Note: There is a school zone on the north leg of Beverly Street with a 20
MPH speed limit during school hours.

Accident Type Number of Percentage of
Accidents Total Accidents
Angle Collision 12 25%
Left Turn 13 27%
Rear End 12 25%
Sideswipe 3 6%
Right Turn 1 2%
Head On 3 6%
Pedestrian 3 6%
Other 1 2%
Total 48 100%
. . Number of Percentage of
Accident Severity Accidents Total Acci?jents
Property Damage Only 34 71%
Injury 14 29%
Fatality 0 0%
Total 48 100%
N . Number of Percentage of
Lighting Conditions Accidents Total Acci?jents
Daylight 36 75%
Dark Lighted 12 25%
Dark Unlighted 0 0%
Dawn or Dusk 0 0%
Total 48 100%
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Approximately half of the angle collisions occurred when it was dark.
Morning eastbound left turn accidents account for roughly one quarter of
the total left turn accidents. Evening southbound left turn accidents make
up another quarter of all the left turn accidents.

Recommended Improvements

Short Term

Long Term

Short Elliott Hendrickson Inc.

Recommendation:

Make all left turn phases protected during the peak hours. As a result of
adding the protected left turn phases, retiming of the signals in this corridor
will be necessary to provide adequate operation at the intersections and to
maintain coordination. In addition, the clearance times need to be updated
to reflect traffic speeds. Recommended clearance times are shown in the
table below along with existing timings. Finally, an after school signal
timing plan should be developed based on after school traffic volumes.

Movement Existing Recommended
Yellow All Red Yellow All Red
EBL 3.0 2.0 3.0 1.0
EBT 3.4 1.9 3.3 1.8
WBL 3.0 2.0 3.0 1.0
WBT 3.4 1.9 3.4 1.6
NBL 3.0 2.0 3.0 1.0
NBT 3.3 1.9 3.3 1.9
SBL 3.0 2.0 3.0 1.0
SBT 3.2 1.9 3.1 1.8

Resulting Safety Improvements:

= Left Turns: Left turn accidents are expected to be eliminated as a result
of the protected phasing during peak hours.

= Angle Collisions: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the occurrence of
conflicting traffic in the intersection.

= Rear End: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the need for
motorists to come to sudden stops or try to beat the light.

Recommendation:

No suggested improvements.
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6.7

Existing Conditions

Intersection Characteristics

Accident History
(01/01/04 to 12/31/07)

Short Elliott Hendrickson Inc.

Intersection 7: 2"¢ Street & Country Club Road

# of Legs Eastbound Westbound Northbound
3 2nd Street Country Club

Traffic Control Signal Signal
Right Turn on Red Yes - Yes
Left Turn Phase pm/pt
Lanage T, TR L, T,T L, R
Speed Limit (MPH) 30 30 30
Marked Crosswalks Yes Yes Yes

Ped Signal Heads

For crossing all legs

Ped Push Buttons

All corners for crossing 2nd Street

Street Lights

NW, SW, SE corners

On-Street Parking

None

West leg runs uphill west to east, south leg runs

Grades downhill south to north
. Number of Percentage of
Accident Type Accidents Total Acci?:lents
Angle Collision 0 0%
Left Turn 9 25%
Rear End 24 67%
Sideswipe 2 6%
Right Turn 0 0%
Head On 0 0%
Pedestrian 0 0%
Other 1 3%
Total 36 100%
. . Number of Percentage of
Accident Severity Accidents Total Acci?jents
Property Damage Only 31 86%
Injury 5 14%
Fatality 0 0%
Total 36 100%
I L Number of Percentage of
Lighting Conditions Accidents Total Acci?jents
Daylight 31 86%
Dark Lighted 4 11%
Dark Unlighted 0 0%
Dawn or Dusk 1 3%
Total 36 100%
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Rear end accidents dominate the intersection, but this is not uncommon for
signalized intersections. The number of rear end accidents on the
northbound approach is noticeably less than the other two approaches.
Most of the left turn accidents involved eastbound through traffic. All left
turn accidents occurred in the middle of the day.

Recommended Improvements

Short Term

Long Term

Short Elliott Hendrickson Inc.

Recommendation:

Trim the tree on the east side of the south leg so that the lane control sign is
clearly visible. Make the westbound left turn phase protected during peak
hours. In addition, the clearance times need to be updated to reflect traffic
speeds. Recommended clearance times are shown in the table below along
with existing timings. As a result of adding the protected left turn phase,
retiming of the rest of the corridor signals may needed to maintain
coordination.

Movement Existing Recommended
Yellow All Red Yellow All Red
EBT 3.1 1.8 3.0 2.1
WBL 3.0 2.0 3.0 1.0
WBT 3.1 1.8 3.4 1.4
NB 3.0 2.0 3.0 1.0

Resulting Safety Improvements:

= Left Turns: Left turn accidents involving westbound left turns are
expected to be eliminated as a result of the protected phasing
during peak hours.

= Rear End: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the need for
motorists to come to sudden stops or try to beat the light.

Recommendation:

No suggested improvements.
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6.8

Existing Conditions

Intersection Characteristics

Accident History
(01/01/04 to 12/31/07)

Short Elliott Hendrickson Inc.

Intersection 8: 1% Street & Jackson Street

# of Legs Eastbound | Westbound | Northbound | Southbound
4 1st Street Jackson Street
Traffic Control Free Stop
Lanage LT, TR LT, TR LTR LTR
Speed Limit (MPH) 30 30 30
Marked Crosswalks No Stop Bar only
Street Lights NW corner

On-Street Parking

Both sides of Jackson Street and 1st Street

Grades None
pocidentype | SORET | Tol acacents
Angle Collision 14 56%
Left Turn 5 20%
Rear End 1 4%
Sideswipe 2 8%
Right Turn 0 0%
Head On 1 4%
Pedestrian 1 4%
Other 1 4%
Total 25 100%
pocidentseverty | 0TS | et
Property Damage Only 20 80%
Injury 5 20%
Fatality 0 0%
Total 25 100%
- . Number of Percentage of
Lighting Conditions Accidents Total Accitgjents
Daylight 24 96%
Dark Lighted 0 0%
Dark Unlighted 0 0%
Dawn or Dusk 1 4%
Total 25 100%

A total of six injuries resulted from the five injury accidents.

Most of the accidents involve vehicles crossing or turning onto 1% Street.
In addition, almost three quarters of the accidents involve westbound

traffic.
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Trees along 1% Street combined with the horizontal curvature of 1% Street
cause some sight distance issues. The large number of westbound
accidents suggests that speeding may be a problem.

Recommended Improvements

Short Term Recommendation:

Re-stripe 1% Street to include left turn lanes in both directions. Prohibit on-
street parking on 1% Street to accommodate new left turn lanes.

To determine the amount of parking to prohibit on 1% Street, SEH consulted the
AASHTO “Green Book™ to determine the appropriate amount of sight
distance to provide for the motorist stopped on Jackson Street. The
intersection sight distance was determined based on the sight triangles
contained in Exhibit 9-50 and a speed limit of 30 MPH. AASHTO assumes
that the driver’s eye is 18” from the flow line of 1% Street which results in the
following recommendations:

= Upstream Parking Prohibition. The parking upstream (to the left of the
stopped motorist) needs to be prohibited 120° from the flow line of
Jackson Street.

= Downstream Parking Prohibition. The parking downstream (to the right
of the stopped motorist) needs to be prohibited 140’ from the flow line of
Jackson Street.

If the motorist is assumed to stop at the flow line, the driver’s eye would be
closer to 10’ from the flow line rather then the 18” assumed by AASHTO. This
assumption would result in the following recommendations:

= Upstream Parking Prohibition. The parking upstream (to the left of the
stopped motorist) needs to be prohibited 85’ from the flow line of Jackson
Street.

= Downstream Parking Prohibition. The parking downstream (to the right
of the stopped motorist) needs to be prohibited 95’ from the flow line of
Jackson Street.

The length of the left turn lane to be marked on 1* Street could vary between
40’ and 60’ with a bay taper of 8:1.

Resulting Safety Improvements:

» Left Turn: The addition of left turn lanes will provide a refuge for left
turning traffic, and allow those motorists to wait for gaps in
traffic. The left turn lanes will also help motorists on the side
street to better determine which vehicles are turning left.

3 A Policy on Geometric Design of Highways and Streets. American Association of State Highway and

Transportation Officials. 2004.
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= Angle Collisions: Improved sight distance will allow motorist to better
see oncoming vehicles and therefore reducing the likelihood of
an angle collision.

Long Term Recommendation:

No suggested improvements.
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Existing Conditions

Intersection Characteristics

Intersection 9: 13" Street & Wolcott Street

# of Legs Eastbound Northbound | Southbound
4 13th Street Wolcott Street
Traffic Control Signal Signal
Right Turn on Red Yes
Lanage LT, TR LT, T
Speed Limit (MPH) 30
Marked Crosswalks Yes

Ped Signal Heads

For crossing all legs

Ped Push Buttons

For crossing all legs

Street Lights

NW corner

On-Street Parking

Both sides of 13th Street and Wolcott Street

Grades

Wolcott runs downhill from south to north

Note: 13th Street is One-Way eastbound

Accident History
(01/01/04 to 12/31/07)

Short Elliott Hendrickson Inc.

Accident Type Number of Percenta_ge of
Accidents Total Accidents
Angle Collision 7 35%
Left Turn 1 5%
Rear End 10 50%
Sideswipe 0 0%
Right Turn 0 0%
Head On 0 0%
Pedestrian 0 0%
Other 2 10%
Total 20 100%
pocidentseverty | 0TS | et
Property Damage Only 15 75%
Injury 5 25%
Fatality 0 0%
Total 20 100%
- . Number of Percentage of
Lighting Conditions Accidents Total Accitgjents
Daylight 15 75%
Dark Lighted 2 10%
Dark Unlighted 2 10%
Dawn or Dusk 1 5%
Total 20 100%
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Eight of the ten rear end accidents occurred on 13" Street.

Recommended Improvements

Short Term

Long Term

Short Elliott Hendrickson Inc.

Recommendation:

Trim trees on Wolcott Street and 13" Street to improve visibility of signal
faces. Install additional intersection lighting. The clearance times need to
be updated to reflect traffic speeds. Recommended clearance times are
shown in the table below, along with existing timings.

Movement Existing Recommended
Yellow All Red Yellow All Red
EBT 3.7 1.4 3.0 1.8
NBT 3.4 1.7 3.2 14
SBT 3.4 1.7 3.0 1.6

Resulting Safety Improvements:

= Angle Collisions: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the occurrence of
conflicting traffic in the intersection.

= Rear End: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the need for
motorists to come to sudden stops or try to beat the light.

Recommendation:

No suggested improvements.
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6.10 Intersection 10: 2" Street & McKinley Street

Existing Conditions

Intersection Characteristics # of Legs Eastbound | Westbound | Northbound | Southbound
4 2nd Street Beverly Street
Traffic Control Signal Signal
Right Turn on Red Yes Yes Yes Yes
Lanage L, T,TR L, T,TR L, TR L, TR
Speed Limit (MPH) 30 30 30 30
Marked Crosswalks Yes Yes Yes Yes

Ped Signal Heads |For crossing all legs
Ped Push Buttons  |For crossing all legs

Street Lights All corners
On-Street Parking  |Both sides of McKinley Street beyond the alley
Grades None

Note: A gas station on the southeast corner of the intersection has
continuous access onto McKinley Street.

i i . Number of Percentage of
%i%cljgltt?g};%?) Accident Type Accidents Total Acci?:lents
Angle Collision 11 39%
Left Turn 4 14%
Rear End 9 32%
Sideswipe 2 7%
Right Turn 0 0%
Head On 0 0%
Bicycle 1 4%
Other 1 4%
Total 28 100%
. . Number of Percentage of
Accident Severity Accidents Total Acci?jents
Property Damage Only 20 71%
Injury 8 29%
Fatality 0 0%
Total 28 100%
I L Number of Percentage of
Lighting Conditions Accidents Total Acci?jents
Daylight 22 79%
Dark Lighted 3 11%
Dark Unlighted 1 4%
Dawn or Dusk 2 7%
Total 28 100%

A total of 14 injuries resulted from the eight injury accidents.
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Eight of the nine rear end accidents occurred on 2™ Street. Eight of the 11
angle collisions involved westbound traffic. Half of all accidents involved

westbound traffic.

Recommended Improvements

Short Term

Long Term

Short Elliott Hendrickson Inc.

Recommendation:

Install signal backplates with a yellow reflective border on the westbound
mast arm mounted signal heads to increase visibility of these signal heads.
The clearance times need to be updated to reflect traffic speeds.
Recommended clearance times are shown in the table below, along with

existing timings.

Movement Existing Recommended
Yellow All Red Yellow All Red
EBT 3.2 15 35 1.4
WBT 3.2 15 3.1 1.6
NBT 3.4 1.7 3.0 1.0
SBT 3.4 1.7 3.0 1.0

Resulting Safety Improvements:

= Angle Collisions: Proper clearance times will allow vehicles an adequate

amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the occurrence of
conflicting traffic in the intersection. Increased visibility of
traffic signal heads will increase motorists’ recognition of signal
control. This should reduce the number of motorists entering the
intersection against traffic control, therefore reducing the number
of angle collisions.

= Rear End: Proper clearance times will allow vehicles an adequate

amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the need for
motorists to come to sudden stops or try to beat the light.
Increased visibility of traffic signal heads will increase motorist
recognition of signal control.

Recommendation:

No suggested improvements.
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Existing Conditions

Intersection Characteristics

Intersection 11: 2" Street & Elk Street

# of Legs Eastbound | Westbound | Northbound | Southbound
4 2nd Street Elk Street
Traffic Control Signal Signal
Right Turn on Red Yes Yes Yes Yes
Lanage L, T,TR L, T, TR L, TR L, TR
Speed Limit (MPH) 30 30 30 30
Marked Crosswalks Yes Yes Yes Yes

Ped Signal Heads

For crossing all legs

Ped Push Buttons

All corners for crossing 2nd Street

Street Lights

All corners and along 2nd Street

On-Street Parking

Both sided of Elk Street

Grades

None

Note: There is a school zone on the north leg of Elk Street with a 20 MPH

speed limit during sch

ool hours.

Accident History
(01/01/04 to 12/31/07)

Short Elliott Hendrickson Inc.

Accident Type Number of Percenta_ge of
Accidents Total Accidents
Angle Collision 0 0%
Left Turn 2 12%
Rear End 13 76%
Sideswipe 2 12%
Right Turn 0 0%
Head On 0 0%
Pedestrian 0 0%
Other 0 0%
Total 17 100%
. . Number of Percentage of
Accident Severity Accidents Total Acci?jents
Property Damage Only 13 76%
Injury 4 24%
Fatality 0 0%
Total 17 100%
- . Number of Percentage of
Lighting Conditions Accidents Total Accitgjents
Daylight 15 88%
Dark Lighted 1 6%
Dark Unlighted 0 0%
Dawn or Dusk 1 6%
Total 17 100%
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Left turns from Elk Street onto 2™ Street accounted for all of the accidents
involving left turns. All rear end accidents occurred on 2" Street.

Recommended Improvements

Short Term Recommendation:

The clearance times need to be updated to reflect traffic speeds.
Recommended clearance times are shown in the table below, along with
existing timings.

Movement Existing Recommended
Yellow All Red Yellow All Red
EBT 3.3 15 3.4 1.8
WBT 3.3 15 3.3 1.8
NBL 3.0 1.0 3.0 1.0
NBT 3.4 1.7 3.0 1.0
SBL 3.0 1.0 3.0 1.0
SBT 3.4 1.7 3.0 1.0

Resulting Safety Improvements:

= Rear End: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the need for
motorists to come to sudden stops or try to beat the light.

Long Term Recommendation:

If a traffic signal was installed because of the nearby school, check to see if
the traffic signal is still warranted.
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6.12 Intersection 12: 2" Street & Conwell Street

Existing Conditions

Intersection Characteristics # of Legs Eastbound | Westbound | Northbound | Southbound
4 2nd Street Conwell Street
Traffic Control Signal Signal
Right Turn on Red Yes Yes Yes Yes
Lanage L, T, TR L, T, TR L, TR L, TR
Speed Limit (MPH) 30 30 30 30
Marked Crosswalks Yes Yes Yes Yes

Ped Signal Heads  [For crossing all legs
Ped Push Buttons  |All corners for crossing 2nd Street

Street Lights All corners and along 2nd Street
On-Street Parking  |West side of north leg
Grades None

Note: There is a hospital on the southwest corner of the intersection.

. . . Number of Percentage of
'?(‘)i%gzztt?;:};%?) ACC'dén.t Type Accidents Total Acci?:lents
Angle Collision 11 48%
Left Turn 4 17%
Rear End 5 22%
Sideswipe 1 4%
Right Turn 0 0%
Head On 0 0%
Pedestrian 2 9%
Other 0 0%
Total 23 100%
Number of Percentage of

Accident Severity Accidents Total Accidents

Property Damage Only 17 74%
Injury 6 26%
Fatality 0 0%
Total 23 100%
I L Number of Percentage of
Lighting Conditions Accidents Total Acci?jents
Daylight 20 87%
Dark Lighted 1 4%
Dark Unlighted 1 4%
Dawn or Dusk 1 4%
Total 23 100%

A total of 11 injuries resulted from the six injury accidents.

There is a high percentage of angle collisions at this intersection.
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Recommended Improvements

Short Term

Long Term

Short Elliott Hendrickson Inc.

Recommendation:

The clearance times need to be updated to reflect traffic speeds.
Recommended clearance times are shown in the table below, along with

existing timings.

Movement Existing Recommended
Yellow All Red Yellow All Red
EBT 3.2 1.3 34 1.2
WBT 3.2 1.3 3.3 1.3
NBT 3.5 1.7 3.0 1.0
SBT 3.5 1.7 3.0 1.0

Resulting Safety Improvements:

= Angle Collisions: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the occurrence of
conflicting traffic in the intersection.

= Rear End: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
This will reduce the need for

late entry to the intersection.
motorists to come to sudden stops or try to beat the light.

Recommendation:

No suggested improvements.
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6.13

Existing Conditions

Intersection Characteristics

Accident History
(01/01/04 to 12/31/07)

Intersection 13: Gannett Street & Walsh Drive

# of Legs Westbound Northbound Southbound
3 Gannett Street Walsh Drive
Traffic Control Stop Free
Lanage LT,R LTR LTR
Speed Limit (MPH) 30 30 30
Marked Crosswalks No No No
Street Lights SE corner
On-Street Parking  |Both sides on each leg
Grades Gannett Street runs downhill eaet to west,
Walsh Drive runs slightly downhill north to south

Note: There is school zone on the south leg of Walsh Drive with a 20
MPH speed limit during school hours.

Accident Type Number of Percentage of
Accidents Total Accidents
Angle Collision 4 67%
Left Turn 1 17%
Rear End 1 17%
Sideswipe 0 0%
Right Turn 0 0%
Head On 0 0%
Pedestrian 0 0%
Other 0 0%
Total 6 100%
. . Number of Percentage of
Accident Severity Accidents Total Acci?jents
Property Damage Only 4 67%
Injury 2 33%
Fatality 0 0%
Total 6 100%
N . Number of Percentage of
Lighting Conditions Accidents Total Acci?jents
Daylight 3 50%
Dark Lighted 2 33%
Dark Unlighted 1 17%
Dawn or Dusk 0 0%
Total 6 100%

A total of two injuries resulted from the two injury accidents.

All but one of the angle collision involved westbound and northbound

traffic. Five of the six accidents involved northbound vehicles. Four
accidents occurred on icy roads.
Short Elliott Hendrickson Inc. 40
Casper Metropolitan Planning Organization, High Hazardous Intersection Study — Final Report CASPW0802.00
Casper, Wyoming April 9, 2009



Recommended Improvements

Short Term Recommendation:

Increase ice prevention measures on Gannett Street. Install signs
prohibiting on-street parking on Walsh Drive to provide sight distance.

To determine the amount of parking to prohibit on Walsh Drive, SEH
consulted the AASHTO “Green Book™ to determine the appropriate amount of
sight distance to provide for the motorist stopped on McKinley Street. The
intersection sight distance was determined based on the sight triangles
contained in Exhibit 9-50 and a speed limit of 30 MPH. AASHTO assumes
that the driver’s eye is 18’ from the flow line of Walsh Drive which results in
the following recommendations:

= Upstream Parking Prohibition. The parking upstream (to the left of the
stopped motorist) needs to be prohibited 120° from the flow line of
Gannett Street.

= Downstream Parking Prohibition. The parking downstream (to the right
of the stopped motorist) needs to be prohibited 140 from the flow line of
Gannett Street.

If the motorist is assumed to stop at the flow line, the driver’s eye would be
closer to 10’ from the flow line rather then the 18” assumed by AASHTO. This
assumption would result in the following recommendations:

= Upstream Parking Prohibition. The parking upstream (to the left of the
stopped motorist) needs to be prohibited 85’ from the flow line of
Gannett Street.

= Downstream Parking Prohibition. The parking downstream (to the right
of the stopped motorist) needs to be prohibited 95’ from the flow line of
Gannett Street.

Resulting Safety Improvements:

= Angle Collisions: Improved sight distance will allow motorist to better
see oncoming vehicles.

Long Term Recommendation:

No suggested improvements.

4 A Policy on Geometric Design of Highways and Streets. American Association of State Highway and
Transportation Officials. 2004.
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6.14 Intersection 14: Center Street & Midwest Avenue

Existing Conditions

Intersection Characteristics # of Legs Eastbound | Westbound | Northbound | Southbound
4 Midwest Avenue Center Street

Traffic Control Signal Signal
Right Turn on Red Yes Yes Yes Yes
Left Turn Phase
Lanage LTR LTR L, TR L, TR
Speed Limit (MPH) 20 20 20 20
Marked Crosswalks Yes Yes Yes Yes

Ped Signal Heads For crossing all legs
Ped Push Buttons None

Street Lights SW, NE corner
On-Street Parking  |Both sides of each leg
Grades None

Note: Non-perpendicular intersection

. . . Number of Percentage of
?)i?(;?/?)rltt?;:}glr%)7) ACCIdén.t Type Accidents Total Acci?:lents
Angle Collision 0 0%
Left Turn 0 0%
Rear End 5 50%
Sideswipe 0 0%
Right Turn 2 20%
Head On 0 0%
Pedestrian 0 0%
Backing 3 30%
Total 10 100%
) . Number of Percentage of
Accident Severity Accidents Total Acci?jents
Property Damage Only 8 80%
Injury 2 20%
Fatality 0 0%
Total 10 100%
Lighting Concitions | .08 T e aceidents
Daylight 6 60%
Dark Lighted 2 20%
Dark Unlighted 2 20%
Dawn or Dusk 0 0%
Total 10 100%

A total of four injuries resulted from the two injury accidents.
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Only southbound and northbound traffic were involved in the accidents.

There were three accidents involving vehicles backing up, most likely

backing out of the diagonal parking on Center Street.

Recommended Improvements

Short Term

Long Term

Short Elliott Hendrickson Inc.

Recommendation:

Clearance times need to be wupdated to reflect traffic speeds.
Recommended clearance times are shown in the table below, along with
existing timings.

Movement Existing Recommended
Yellow All Red Yellow All Red
EBT 3.0 2.0 3.0 1.0
WBT 3.0 2.0 3.0 1.0
NBT 3.0 2.0 3.0 1.0
SBT 3.0 2.0 3.0 1.0

Resulting Safety Improvements:

= Rear End: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the need for
motorists to come to sudden stops or try to beat the light.

Recommendation:

No suggested improvements.
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6.15 Intersection 15: 14" Street & CY Avenue

Existing Conditions

Intersection Characteristics # of Legs Eastbound | Westbound | Northbound | Southbound
4 CY Avenue 14th Street

Traffic Control Free Stop
Lanage LT, TR LT, TR LTR LTR
Speed Limit (MPH) 30 30 30 30
Marked Crosswalks No No No No
Street Lights SW, NE corners and along CY Avenue
On-Street Parking  |Both sides of 14th and west side of CY Avenue
Grades None

Note: Non-perpendicular intersection

Accident History Accident Type Number of Percentage of
(01/01/04 to 12/31/07) Accidents Total Accidents
Angle Collision 9 56%
Left Turn 3 19%
Rear End 3 19%
Sideswipe 0 0%
Right Turn 1 6%
Head On 0 0%
Pedestrian 0 0%
Other 0 0%
Total 16 100%
) . Number of Percentage of
Accident Severity Accidents Total Accigents
Property Damage Only 12 75%
Injury 4 25%
Fatality 0 0%
Total 16 100%
Ugnting Condiions | 3CEE T | o aceients
Daylight 12 75%
Dark Lighted 3 19%
Dark Unlighted 1 6%
Dawn or Dusk 0 0%
Total 16 100%

A total of seven injuries resulted from the four injury accidents.

The majority of the accidents occurred during the peak hours and after
school.
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Recommended Improvements

Short Term Recommendation:

Trim back the vegetation on all corners of the intersection to improve sight
distance and visibility of intersection control signs. Re-stripe CY Avenue
to include left turn lanes in both directions. Prohibit on-street parking on
CY Avenue to accommodate new left turn lanes.

To determine the amount of parking to prohibit on CY Avenue, SEH
consulted the AASHTO “Green Book™ to determine the appropriate amount of
sight distance to provide for the motorist stopped on McKinley Street. The
intersection sight distance was determined based on the sight triangles
contained in Exhibit 9-50 and a speed limit of 30 MPH. AASHTO assumes
that the driver’s eye is 18” from the flow line of CY Avenue which results in
the following recommendations:

= Upstream Parking Prohibition. The parking upstream (to the left of the
stopped motorist) needs to be prohibited 120° from the flow line of 14"
Street.

= Downstream Parking Prohibition. The parking downstream (to the right
of the stopped motorist) needs to be prohibited 140” from the flow line of
14" Street.

If the motorist is assumed to stop at the flow line, the driver’s eye would be
closer to 10” from the flow line rather then the 18” assumed by AASHTO. This
assumption would result in the following recommendations:

= Upstream Parking Prohibition. The parking upstream (to the left of the
stopped motorist) needs to be prohibited 85’ from the flow line of 14"
Street.

= Downstream Parking Prohibition. The parking downstream (to the right
of the stopped motorist) needs to be prohibited 95 from the flow line of
14" Street.

The length of the left turn lane to be marked on CY Avenue could vary
between 40’ and 60 with a bay taper of 8:1.

Resulting Safety Improvements:

= Left Turn: The addition of left turn lanes will provide a refuge for left
turning traffic, and allow them to wait for gaps in traffic.
Improved sight distance will allow motorist to better see
oncoming vehicles.

= Angle Collisions: Improved sight distance will allow motorist to better
see oncoming vehicles.

> A Policy on Geometric Design of Highways and Streets. American Association of State Highway and

Transportation Officials. 2004.
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= Rear End: The addition of left turn lanes will separate the left turns from
the through traffic, preventing rear end accidents due to vehicles
stopped in through traffic lanes.

Long Term Recommendation:

No suggested improvements.
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6.16 Intersection 16: 12" Street & Country Club Road

Existing Conditions

Intersection Characteristics # of Legs Eastbound | Westbound | Northbound | Southbound

4 12th Street Country Club Road

Traffic Control Signal Signal

Right Turn on Red Yes Yes Yes Yes

Left Turn Phase pm/pt pm/pt perm perm

Lanage L, T,R L, T, TR LT,R LT, R

Speed Limit (MPH) 30 30 30 30

Marked Crosswalks Yes Yes Yes Yes

Ped Signal Heads For crossing all legs
Ped Push Buttons  |For crossing all legs

Street Lights NW, SE corners
On-Street Parking  |Both sides of Country Club & east leg of 12th
Grades 12th Street moderate up grade from east to west

Note: Eastbound right turn lane is a trap lane.

Accident History

. Number of Percentage of

(01/01/04 to 12/31/07) Accident Type Accidents Total Accidents
Angle Collision 7 25%
Left Turn 3 11%
Rear End 8 29%
Sideswipe 5 18%
Right Turn 0 0%
Head On 1 4%
Fixed Object 3 11%
Parked Vehicle 1 4%
Total 28 100%

Number of Percentage of

Accident Severity Accidents Total Accidents

Property Damage Only 25 89%
Injury 3 11%
Fatality 0 0%
Total 28 100%
N . Number of Percentage of
Lighting Conditions Accidents Total Accigents
Daylight 22 79%
Dark Lighted 4 14%
Dark Unlighted 0 0%
Dawn or Dusk 2 7%
Total 28 100%

A total of four injuries resulted from the three injury accidents.
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There are no noticeable accident patterns at this intersection.

Recommended Improvements

Short Term

Long Term

Short Elliott Hendrickson Inc.

Recommendation:

Eliminate the eastbound and westbound left turn phases as they are not
warranted based on volumes. The elimination of the left turn phases will
allow more time for through traffic, improve the level of service, and
possibly reduce accidents. In addition, the clearance times need to be
updated to reflect traffic speeds. Recommended clearance times are shown
in the table below, along with existing timings.

Movement Existing Recommended
Yellow All Red Yellow All Red

EBL 3.0 2.0 - -

EBT 3.6 15 3.2 1.6
WBL 3.0 2.0 - -

WBT 3.6 15 3.2 1.6
NBT 3.2 1.6 3.0 1.0
SBT 3.2 1.6 3.0 1.0

Resulting Safety Improvements:

= Angle Collisions & Rear End: Proper clearance times will allow
vehicles an adequate amount of time to safely clear the
intersection and discourage late entry to the intersection. This
will reduce the occurrence of conflicting traffic in the
intersection and should reduce angle collisions. This will also
reduce the need for motorists to come to sudden stops or try to
beat the light, and will reduce rear end accidents.

= Rear End: More efficient operation resulting from the removal of
protected/permissive phases should help to reduce rear end
accidents.

Recommendation:

No suggested improvements.
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6.17 Intersection 17: 2" Street & University Court

Existing Conditions

Intersection Characteristics # of Legs Eastbound Westbound Southbound
3 2nd Street University Court

Traffic Control Free Stop
Lanage L, T,T T, TR L,R
Speed Limit (MPH) 30 30 30
Marked Crosswalks No No No
Street Lights On 2nd Street across from University Court
On-Street Parking  |both sides of University Court
Grades East leg has significant uphill grade west to east

Note: Non-perpendicular intersection

Accident History

. Number of Percentage of

(01/01/04 to 12/31/07) Accident Type Accidents Total Accidents
Angle Collision 4 67%
Left Turn 0 0%
Rear End 2 33%
Sideswipe 0 0%
Right Turn 0 0%
Head On 0 0%
Pedestrian 0 0%
Other 0 0%
Total 6 100%

Number of Percentage of

Accident Severity Accidents Total Accidents

Property Damage Only 4 67%
Injury 2 33%
Fatality 0 0%
Total 6 100%
N . Number of Percentage of
Lighting Conditions Accidents Total Accigents
Daylight 6 100%
Dark Lighted 0 0%
Dark Unlighted 0 0%
Dawn or Dusk 0 0%
Total 6 100%

A total of seven injuries resulted from the two injury accidents.

All of the accidents involving left turns involved southbound to eastbound
left turns and westbound through traffic. There does not seem to be an
accident problem at this intersection as there is barely more than one
accident per year; half of which are left turn accidents.
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Recommended Improvements

Short Term Recommendation:

No suggested improvements.

Long Term Recommendation:

No suggested improvements.
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Existing Conditions

Intersection Characteristics

Accident History
(01/01/04 to 12/31/07)

Short Elliott Hendrickson Inc.

Intersection 18: 2" Street & Center Street

# of Legs Eastbound | Westbound | Northbound | Southbound
4 2nd Street Center Street

Traffic Control Signal Signal

Right Turn on Red Yes Yes Yes Yes
Left Turn Phase Perm Perm Perm Perm
Lanage L, TR L, TR LTR LTR
Speed Limit (MPH) 20 20 20 20
Marked Crosswalks Yes Yes Yes Yes

Ped Signal Heads

For crossing all legs

Ped Push Buttons

None

Street Lights

NW, SE mast arms and along 2nd Street

On-Street Parking

Both sides of 2nd Street and Center Street

Grades

None

Note: There are mid-block pedestrian crossings approximately 180 feet
and 150 feet from the intersection on the east and west leg of 2nd Street

respectively.
. Number of Percentage of
Accident Type Accidents Total Accigents
Angle Collision 10 40%
Left Turn 3 12%
Rear End 8 32%
Sideswipe 0 0%
Right Turn 0 0%
Head On 0 0%
Pedestrian 1 4%
Backing 3 12%
Total 25 100%
) . Number of Percentage of
Accident Severity Accidents Total Accigents
Property Damage Only 21 84%
Injury 4 16%
Fatality 0 0%
Total 25 100%
ugnting Conaitons | ORI | 7 e aceidents
Daylight 22 88%
Dark Lighted 3 12%
Dark Unlighted 0 0%
Dawn or Dusk 0 0%
Total 25 100%

A total of six injuries resulted from the four injury accidents.
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Recommended Improvements

Short Term

Long Term

Short Elliott Hendrickson Inc.

Recommendation:

Clearance times need
Recommended clearance times are shown in the table below, along with
existing timings.

to be updated to

Movement Existing Recommended
Yellow All Red Yellow All Red
EBT 3.0 2.0 3.0 1.0
WBT 3.0 2.0 3.0 1.0
NBT 3.0 2.0 3.0 1.0
SBT 3.0 2.0 3.0 1.0

Resulting Safety Improvements:

= Angle Collisions & Rear End:

The majority of accidents involve southbound traffic. There are no other
noticeable patterns to the traffic accidents at this intersection. There is a
high percentage of angle collisions.

reflect traffic speeds.

Proper clearance times will allow

vehicles an adequate amount of time to safely clear the
intersection and discourage late entry to the intersection. This

will reduce the occurrence of conflicting traffic

in the

intersection. This will reduce the need for motorists to come to
sudden stops or try to beat the light, and should reduce the

number of rear end accidents.

Recommendation:

No suggested improvements.
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6.19 Intersection 19: 2" Street & Sun Drive

Existing Conditions

Intersection Characteristics # of Legs Eastbound | Westbound | Northbound | Southbound
4 2nd Street Sun Drive

Traffic Control Signal Signal
Right Turn on Red Yes Yes Yes Yes
Left Turn Phase pm/pt pm/pt
Lanage L, T,TR L, T,TR T, TR LT, T
Speed Limit (MPH) 30 30 30 30
Marked Crosswalks Yes Yes Yes Yes

Ped Signal Heads |For crossing all legs
Ped Push Buttons  |For crossing all legs

Street Lights All corners
On-Street Parking  |Both sides of Sun Drive
Grades west leg of 2nd St runs downhill from west to east

Note: There is a vehicle detector on the north and south mast arms for
Sun Drive traffic.

Accident History Accident Type Number of Percentage of

(01/01/04 to 12/31/07) Accidents Total Accidents
Angle Collision 3 12%
Left Turn 0 0%
Rear End 21 81%
Sideswipe 1 4%
Right Turn 1 4%
Head On 0 0%
Pedestrian 0 0%
Other 0 0%
Total 26 100%

Number of Percentage of

Accident Severity Accidents Total Accidents

Property Damage Only 20 7%
Injury 6 23%
Fatality 0 0%
Total 26 100%
- . Number of Percentage of
Lighting Conditions Accidents Total Accigents
Daylight 23 88%
Dark Lighted 2 8%
Dark Unlighted 0 0%
Dawn or Dusk 1 4%
Total 26 100%

A total of 14 injuries resulted from the six injury accidents.
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High percentage accidents were rear end accidents on 2" Street. Five of
the six injury accidents resulted from rear end accidents on 2" Street.

Recommended Improvements

Short Term Recommendation:

The clearance times need to be updated to reflect traffic speeds.
Recommended clearance times are shown in the table below, along with
existing timings.

Movement Existing Recommended
Yellow All Red Yellow All Red
EBL 3.0 2.0 3.0 1.0
EBT 34 1.4 34 1.4
WBL 3.0 2.0 3.0 1.0
WBT 3.4 1.4 3.4 1.4
NBT 3.4 1.9 3.0 1.0
SBT 3.4 1.9 3.0 1.0

Resulting Safety Improvements:

= Angle Collisions: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the occurrence of
conflicting traffic in the intersection.

= Rear End: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the need for
motorists to come to sudden stops or try to beat the light.

Long Term Recommendation:

Remove the traffic signal as it is not warranted based on volumes.

Resulting Safety Improvements:

» Rear End: Removal of the traffic signal will eliminate the rear end
accidents.
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6.20

Existing Conditions

Intersection Characteristics

Accident History
(01/01/04 to 12/31/07)

Short Elliott Hendrickson Inc.

Intersection 20: 2nd Street & Sam’s Club Access

# of Legs Eastbound | Westbound | Northbound | Southbound
4 2nd Street Scotthill Road

Traffic Control Signal Signal

Right Turn on Red Yes Yes Yes Yes
Left Turn Phase Split Split pm/pt pm/pt
Lanage L, T,TR L, T,TR L, TR LT,R
Speed Limit (MPH) 20 20 30 30
Marked Crosswalks No No No No

Ped Signal Heads

For crossing all legs

Ped Push Buttons

All corners for crossing 2nd Street

Street Lights

All corners

On-Street Parking

None

Grades

2nd Street runs downhill from east to west

Note: South leg serves as an access to Eastridge Mall and has a raised
center median. The north leg serves as an access to a Sam's Club
and Super Wal-mart and has a raised median seperating the
southbound right turn lane and the shared left-through lane.

Accident Type Number of Percenta_ge of
Accidents Total Accidents
Angle Collision 6 19%
Left Turn 4 13%
Rear End 19 59%
Sideswipe 1 3%
Right Turn 1 3%
Head On 0 0%
Pedestrian 0 0%
Backing 1 3%
Total 32 100%
. . Number of Percentage of
Accident Severity Accidents Total Acci?:ients
Property Damage Only 29 91%
Injury 3 9%
Fatality 0 0%
Total 32 100%
- . Number of Percentage of
Lighting Conditions Accidents Total Acci?jents
Daylight 20 63%
Dark Lighted 12 38%
Dark Unlighted 0 0%
Dawn or Dusk 0 0%
Total 32 100%

A total of three injuries resulted from the three injury accidents.
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15 of the 19 rear end accidents occurred on the northbound and southbound
approaches with 11 occurring on the southbound approach. Close to half
of the accidents happened under icy or snowy conditions, including all of
the northbound rear end accidents.

Recommended Improvements

Short Term Recommendation:

Increase ice prevention measures on all legs of the intersection. The
clearance times need to be updated to reflect traffic speeds. Recommended
clearance times are shown in a table below, along with existing timings.

Movement Existing Recommended
Yellow All Red Yellow All Red
EBL 3.0 2.0 3.0 1.0
EBT 3.0 1.0 3.0 1.0
WBL 3.0 2.0 3.0 1.0
WBT 3.0 1.0 3.0 1.0
NBL 3.0 1.0 3.0 1.0
NBT 3.0 1.0 3.0 1.0
SBL 3.0 2.0 3.0 1.0
SBT 3.0 2.0 3.0 1.0

Resulting Safety Improvements:

= Angle Collisions: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the occurrence of
conflicting traffic in the intersection.

» Rear End: Better ice prevention will help provide road conditions that
allow motorists to safely come to a stop. Proper clearance times
will allow vehicles an adequate amount of time to safely clear the
intersection and discourage late entry to the intersection. This
will reduce the need for motorists to come to sudden stops or try
to beat the light.

Long Term Recommendation:

No suggested improvements.
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6.21 Intersection 21: 21°' Street & Beverly Street

Existing Conditions

Intersection Characteristics # of Legs Eastbound | Westbound | Northbound | Southbound
4 21st Street Beverly Street
Traffic Control Free Stop
Lanage LTR LTR LTR LTR
Speed Limit (MPH) 30 30 30 30
Marked Crosswalks No No No No
Street Lights SW corner

On-Street Parking  |Both sides of 21st Street & Beverly Street

Beverly has a significant uphill grade heading
north to south. On the east leg, shortly after the

Grades intersection there is a significant downhill grade
heading west to east.
Accident History . Number of Percentage of
(01/01/04 to 12/31/07) Accident Type Accidents | Total Accidents
Angle Collision 12 75%
Left Turn 1 6%
Rear End 1 6%
Sideswipe 0 0%
Right Turn 1 6%
Head On 0 0%
Pedestrian 0 0%
Other 1 6%
Total 16 100%
Number of Percentage of

Accident Severity Accidents Total Accidents

Property Damage Only 9 56%
Injury 7 44%
Fatality 0 0%
Total 16 100%
- . Number of Percentage of
Lighting Conditions Accidents Total Accigents
Daylight 14 88%
Dark Lighted 1 6%
Dark Unlighted 1 6%
Dawn or Dusk 0 0%
Total 16 100%

A total of 13 injuries resulted from the seven injury accidents.

All but three of the 16 accidents involved southbound traffic. 75 percent of
the accidents were angle collisions.
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Recommended Improvements

Short Term Recommendation:

Convert to a four-way stop controlled intersection instead of the current
two-way stop control.

Resulting Safety Improvements:

= Left Turn, Angle Collisions: The new traffic control should reduce both
types of accidents.

Long Term Recommendation:

No suggested improvements.
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6.22 Intersection 22: Collins Drive & Wolcott Street

Existing Conditions

Intersection Characteristics # of Legs Eastbound | Westbound | Northbound | Southbound
4 Collins Drive Wolcott Street

Traffic Control Signal Signal
Right Turn on Red Yes Yes Yes Yes
Left Turn Phase
Lanage L, T,TR L, T, TR LT, TR LT, TR
Speed Limit (MPH) 20 20 20 20
Marked Crosswalks No Yes No No

Ped Signal Heads For crossing all legs
Ped Push Buttons None

Street Lights All corners
On-Street Parking  |Both sides of Wolcott Street
Grades None

Note: Non-perpendicular intersection

Accident History . Number of Percentage of
(01/01/04 to 12/31/07) Accident Type Accidents Total Accidents
Angle Collision 8 38%
Left Turn 1 5%
Rear End 7 33%
Sideswipe 2 10%
Right Turn 0 0%
Head On 1 5%
Pedestrian 0 0%
Fixed Object 2 10%
Total 21 100%
Accident severty | ST | ot Acdents
Property Damage Only 16 76%
Injury 5 24%
Fatality 0 0%
Total 21 100%
I . Number of Percentage of
Lighting Conditions Accidents Total Accigents
Daylight 16 76%
Dark Lighted 4 19%
Dark Unlighted 0 0%
Dawn or Dusk 1 5%
Total 21 100%

A total of seven injuries resulted from the five injury accidents.
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Five of the seven rear end accident involved eastbound vehicles. There is a
high percentage of angle collisions.

Recommended Improvements

Short Term

Long Term

Short Elliott Hendrickson Inc.

Recommendation:

Clearance times need to be updated to
Recommended clearance times are shown in the table below, along with

existing timings.

Movement Existing Recommended
Yellow All Red Yellow All Red
EBT 3.0 2.0 3.0 1.0
WBT 3.0 2.0 3.0 1.0
NBT 3.0 2.0 3.0 1.0
SBT 3.0 2.0 3.0 1.0

Resulting Safety Improvements:

= Angle Collisions & Rear End:
vehicles an adequate amount of time to safely clear the
intersection and discourage late entry to the intersection. This

will reduce the occurrence of conflicting traffic

reflect traffic speeds.

Proper clearance times will allow

in the

intersection. This will reduce the need for motorists to come to
sudden stops or try to beat the light, and should reduce the

number of rear end accidents.

Recommendation:

No suggested improvements.
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6.23

Existing Conditions

Intersection Characteristics

Accident History
(01/01/04 to 12/31/07)

Short Elliott Hendrickson Inc.

Intersection 23: 5" Street & Wolcott Street

# of Legs Eastbound | Westbound | Northbound | Southbound
4 5th Street Wolcott Street
Traffic Control Stop Free
Lanage L, TR L, TR LT, TR LT, TR
Speed Limit (MPH) 20 20 20 20
Marked Crosswalks Yes No No No
Street Lights NW, SE corners

On-Street Parking

Both sides of 5th Street and Wolcott Street

Grades None
pocidentype | SORET| Tol acacens
Angle Collision 9 90%
Left Turn 0 0%
Rear End 0 0%
Sideswipe 1 10%
Right Turn 0 0%
Head On 0 0%
Pedestrian 0 0%
Other 0 0%
Total 10 100%
pocidentseverty | 0TS | acacents
Property Damage Only 5 50%
Injury 5 50%
Fatality 0 0%
Total 10 100%
- . Number of Percentage of
Lighting Conditions Accidents Total Accigents
Daylight 10 100%
Dark Lighted 0 0%
Dark Unlighted 0 0%
Dawn or Dusk 0 0%
Total 10 100%

A total of eight injuries resulted from the five injury accidents.

There is a high percentage of angle collisions. Most of the angle collisions
involved westbound traffic. There are no other noticeable patterns to the
traffic accidents at this intersection.
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Recommended Improvements

Short Term Recommendation:

Improve visibility of stop signs by installing LED flashers.

Resulting Safety Improvements:

= Angle Collisions: Increased visibility of traffic control should help
reduce angle collisions.

Long Term Recommendation:

No suggested improvements.
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6.24 Intersection 24: Conwell Street & Farnum Street

Existing Conditions

Intersection Characteristics # of Legs Eastbound | Westbound | Northbound | Southbound
4 Farnum Street Conwell Street
Traffic Control Stop Free
Lanage LTR LTR LTR LTR
Speed Limit (MPH) 30 30 30 30
Marked Crosswalks No No No No
Street Lights SE corner
On-Street Parking Both sides of each leg
Grades east leg runs down hill east to west
Accident History Accident Type Number of Percentage of
(01/01/04 to 12/31/07) Accidents Total Accidents
Angle Collision 11 85%
Left Turn 0 0%
Rear End 0 0%
Sideswipe 0 0%
Right Turn 0 0%
Head On 0 0%
Parked Vehicle 1 8%
Fixed Object 1 8%
Total 13 100%
Number of Percentage of

Accident Severity Accidents Total Accidents

Property Damage Only 5 38%
Injury 8 62%
Fatality 0 0%
Total 13 100%
- . Number of Percentage of
Lighting Conditions Accidents Total Accigents
Daylight 12 92%
Dark Lighted 1 8%
Dark Unlighted 0 0%
Dawn or Dusk 0 0%
Total 13 100%

A total of 14 injuries resulted from the eight injury accidents.

There is high percentage of angle collisions however; there is no
directional pattern to the angle collisions.
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Recommended Improvements

Short Term Recommendation:

Stop signs are difficult to see as they are outside of the motorist’s field of
view. Construct curb extensions to improve the view of the stop signs by
moving them into the motorist’s line of sight.

Resulting Safety Improvements:

= Angle Collision: The increased visibility of the stop signs and improved
sight distance will allow motorist to better see oncoming vehicles
and enter safely into the intersection.

Long Term Recommendation:

No suggested improvements.
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6.25

Existing Conditions

Intersection Characteristics

Accident History
(01/01/04 to 12/31/07)

Short Elliott Hendrickson Inc.

Intersection 25: Center Street & Collins Drive & 5" Street

# of Legs Eastbound | Westbound | Northbound | Southbound | Eastbound
5 Collins Drive Center Street 5th Street

Traffic Control Signal Signal Signal
Right Turn on Red No No No Yes No
Left Turn Phase pm/pt
Lanage L, T, TR L, T, TR L, TR L, TR L, TR
Speed Limit (MPH) 20 20 20 20 20
Marked Crosswalks Yes Yes Yes Yes Yes

Ped Signal Heads

For crossing all legs

Ped Push Buttons

None

Street Lights

On 2 utility poles on east side of intersection

On-Street Parking

Both sides of Center St and 5th St

Grades

None

Note: Non-perpendicular intersection

Accident Type Number of Percenta_ge of
Accidents Total Accidents
Angle Collision 6 32%
Left Turn 3 16%
Rear End 9 47%
Sideswipe 0 0%
Right Turn 0 0%
Head On 0 0%
Bicycle 1 5%
Other 0 0%
Total 19 100%
pocident severty | 0O | 1o Acdens
Property Damage Only 14 74%
Injury 5 26%
Fatality 0 0%
Total 19 100%
N . Number of Percentage of
Lighting Conditions Accidents Total Accigents
Daylight 17 89%
Dark Lighted 2 11%
Dark Unlighted 0 0%
Dawn or Dusk 0 0%
Total 19 100%
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There are no noticeable patterns to the traffic accidents at this intersection.

Recommended Improvements

Short Term

Long Term

Short Elliott Hendrickson Inc.

Recommendation:

Clearance times need
Recommended clearance times are shown in the table below, along with

existing timings.

to be updated

to

reflect traffic speeds.

Movement Existing Recommended
Yellow All Red Yellow All Red
WBT 3.0 2.0 3.0 1.0
NBT 3.0 2.0 3.0 1.0
SBT 3.0 2.0 3.0 1.0
NEBL 3.0 2.0 3.0 1.0
NEBT 3.0 2.0 3.0 1.0
SWBT 3.0 2.0 3.0 1.0

Resulting Safety Improvements:

= Angle Collisions: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage
late entry to the intersection. This will reduce the occurrence of
conflicting traffic in the intersection.

» Rear End: Proper clearance times will allow vehicles an adequate
amount of time to safely clear the intersection and discourage

late entry to the intersection.

This will reduce the need for

motorists to come to sudden stops or try to beat the light.

Recommendation:

No suggested improvements.
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6.26

Existing Conditions

Intersection Characteristics

Accident History
(01/01/04 to 12/31/07)

Recommended Improvements

Intersection 26: 2nd Street & Scott Hill Drive

# of Legs Eastbound | Westbound | Southbound
4 2nd Street Scott Hill Drive

Traffic Control Free Stop
Lanage L, T,T T, TR R
Speed Limit (MPH) 30 30 15
Marked Crosswalks No No No
Street Lights NW corner
On-Street Parking None
Grades 2nd Street runs uphill west to east

Accident Type Number of Percentage of
Accidents Total Accidents
Angle Collision 1 25%
Left Turn 0 0%
Rear End 2 50%
Sideswipe 0 0%
Right Turn 0 0%
Head On 0 0%
Bicycle 0 0%
Fixed Object 1 25%
Total 4 100%
. . Number of Percentage of
Accident Severity Accidents Total Acci?jents
Property Damage Only 4 100%
Injury 0 0%
Fatality 0 0%
Total 4 100%
- . Number of Percentage of
Lighting Conditions Accidents Total Acci?jents
Daylight 2 50%
Dark Lighted 2 50%
Dark Unlighted 0 0%
Dawn or Dusk 0 0%
Total 4 100%

Short Term

Short Elliott Hendrickson Inc.

Recommendation:

67

Increase ice prevention measures on Scott Hill Drive

Casper Metropolitan Planning Organization, High Hazardous Intersection Study — Final Report

Casper, Wyoming

CASPW0802.00
April 9, 2009



Long Term Recommendation:

No suggested improvements.
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Table 1 — List of Intersections by Casper MPO Ranking

Casper Metropolitan Planning Organization

High Hazardous Intersection Study

. Bike Ped Traffic
Rank Intersection Accidents | Accidents | Control
1 2" Street and Beverly Street Signal
2 2" Street and Walsh Drive 1 1 Signal
3 2" Street and Forest Drive Signal
4 15" Street and CY Avenue Stop
5 1* Street and McKinley Stop
6 12" Street and Beverly Street 1 3 Signal
7 2" Street and Country Club Signal
8 1 Street and Jackson Street Stop
9 13" Street and Wolcott Street Signal
10 2" Street and McKinley Street 1 1 Signal
11 | 2" Street and Elk Street Signal
12 2" Street and Conwell Street 1 Signal
13 Gannett Street and Walsh Drive 3 Stop
14 Center Street and Midwest Avenue Signal
15 | 14" Street and CY Avenue Stop
16 12" Street and Country Club 1 Signal
17 2" Street and University 2 Stop
18 2" Street and Center Street Signal
19 | 2" street and Sun Drive Signal
20 2nd Street and Sam's Club Access Signal
21 21 Street and Beverly Street Stop
22 Collins Drive and Wolcott Street Signal
23 | 5™ Street and Wolcott Street Stop
24 Conwell Street and Farnum Street Stop
25 Center Street and Collins Drive Signal
26 2" Street and Scott Hill Drive Stop
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Casper Metropolitan Planning Organization
High Hazardous Intersection Study

Table 2 - Countermeasures for Intersection Deficiencies

Accident

Pattern Countermeasures
Angle Collision Adjust clearance timings, left turn phasing
Left Turn Adjust left turn phasing
Rear End Addition of turn lanes, adjust clearance timings
Sideswipe Additional lane control signs, addition of turn lanes
Right Turn Addition of right turn lane if there are no pre-existing
Fixed Object Utilize breakaway poles where possible; relocate

objects outside clear zone; install guardrail

Accidents in Dark or
Dawn/Dusk

Install Street/Intersection Lighting

Intersection Deficiencies

Deficiency

Countermeasures

Access Management

Construct Curb and Gutter to define accesses,
Move Private accesses to local roadway if possible,
eliminate dual access points, addition of raised
medians

Auxiliary Lanes

Add/Improve Turn Lanes

Congestion (Traffic Delay)

Add Turn Lanes, Install Traffic Signal, additional
stop signs

Sight Distance

Reduce Speed Limit, remove obstructions
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Table 3 - Intersection Prioritization

Casper Metropolitan Planning Organization
High Hazardous Intersection Study

2 o
£ Intersection = . . . . ; ;
> S | #Accidents [ Accident | Congestion Sight vIC Driver Information System Constructability Total Overall | Short Term Costs |Long Term Costs
a) o per Year Severity (LOS) Distance Ratio Expectancy Deficiencies Score Estimates® Estimates®
Weighting Factor 2.0 3.0 2.0 1.0 2.0 0.5 0.5 1.0
1 2nd St & Beverly St 1 5 5 5 1.0 5 1.0 1.0 1 48.0 $10,000 $500,000
5 1st St & McKinley St 2 3 3 5 1.5 5 1.0 1.5 5 42.8 $1,000 $0
3 2nd St & Forest Dr 3 5 5 0 1.5 2 1.0 1.0 5 36.5 $1,000 $0
6 12th St & Beverly St 4 5 5 2 1.0 2 1.0 1.0 1 36.0 $12,000 $0
2 2nd St & Walsh Dr 5 5 5 0 3.0 2 1.0 1.5 1 34.3 $10,000 $65,000
7 2nd St & Country Club Rd 6 4 4 0 35 2 1.0 1.5 4 32.8 $2,000 $0
4 15th St & CY Ave 7 4 3 0 2.0 2 1.0 2.5 5 29.8 $200 $65,000
19 | 2nd St& Sun Dr 8 3 4 0 2.0 1 1.0 1.0 5 28.0 $0 $7,500
10 | 2nd St & McKinley St 9 3 4 0 1.0 1 1.0 1.5 5 27.3 $500 $0
25 Center St & Collins Dr 10 2 3 2 1.0 1 2.0 1.0 5 26.5 $0 $0
12 | 2nd St & Conwell St 11 3 3 0 1.0 2 1.0 1.0 5 26.0 $0 $0
21 | 21st St & Beverly St 12 2 3 0 3.0 1 1.5 2.5 5 25.0 $200 $0
23 | 5th St & Wolcott St 13 1 2 5 1.0 1 1.0 2.0 2 24.5 $5,000 $0
8 1st St & Jackson St 14 3 3 0 1.5 1 1.0 1.0 5 24.5 $1,000 $0
18 | 2nd St & Center St 15 3 3 0 1.0 1 1.0 1.0 5 24.0 $0 $0
16 | 12th St & Country Club Rd 16 3 2 0 1.0 2 2.0 2.0 5 24.0 $1,000 $0
20 2nd St & Sam's Club Access 17 3 2 0 1.0 2 2.0 1.0 5 235 $0 $0
9 13th St & Wolcott St 18 2 3 2 1.5 1 1.5 1.0 1 22.8 $11,300 $0
22 | Collins Dr & Wolcott St 19 2 3 0 1.0 1 1.0 2.0 5 22.5 $0 $0
24 | Conwell St & Farnum St 20 2 4 0 1.5 1 1.0 2.5 1 22.3 $8,800 $0
15 | 14th St & CY Ave 21 2 2 0 1.5 1 1.0 2.0 5 20.0 $1,000 $0
11 | 2nd St & Elk St 22 2 2 0 1.0 1 1.0 1.5 5 19.3 $0 $0
13 | Gannett St & Walsh Dr 23 1 1 0 2.5 1 1.5 3.0 5 16.8 $1,000 $0
17 | 2nd St & University Ct 24 1 1 0 1.0 1 1.0 3.0 5 15.0 $0 $0
14 Center St & Midwest Ave 25 1 1 0 1.0 1 1.0 1.5 5 14.3 $0 $0
26 | 2nd St & Scott Hill Dr 26 1 1 0 1.0 2 1.0 1.0 1 12.0 $0 $0
TOTAL $66,000 $637,500

Scoring Criteria
# Accidents per Year

Accident Severity

Congestion

Sight Distance

Volume to Capacity Ratio
Driver Expectancy
Systems Deficiencies

Constructability Cost

Accidents per Year: 0 = 0 points, 1 to 3 =1 point, 4 to 7 = 2 points, 8 to 11 = 3 points, 12 to 15 = 4 points, 16 or grater = 5 points

Score per Accident type PDO = 0.5, INJ = 5, FAT =15
Points based on accident score: 0 to 19.5 = 1 point, 20 to 29.5 = 2 points, 30 to 39.5 = 3 points, 40 to 49.5 = 4 points, 50 or greater = 5 points

LOS A or B = 0 points, LOS C = 2 points, LOS D = 3 points, LOS E or F =5 points

Any value between 1 point and 5 points, with 1 point = Minimal Discrepancies, 5 points = Major Discrepancies

Volume to Capacity Ratio : V/C .50 or less = 1 point, V/C .51 to .79 = 2 points, V/C .80 to .89 = 3 points, V/C .90 to .99 = 4 points, and V/C 1.00 or greater = 5 points

Any value between 1 point and 5 points, with 1 point = Minimal Discrepancies, 5 points = Major Discrepancies

Any value between 1 point and 5 points, with 1 point = Minimal Discrepancies, 5 points = Major Discrepancies

Constructability Cost: 5 points = $0 to $1,499, 4 points = $1,500 to $2,999, 3 points = $3,000 to $4,499, 2 points = $4,500 to $5,999, 1 point = $6,000 or more

Note 1: The cost estimates do not include the cost of any possible right-of-way acquisition.
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Figures

Figure 1 — Location Map

Figure 2 — Intersection 1: 2™ Street & Beverly Street

Figure 3 — Intersection 2: 2™ Street & Walsh Drive

Figure 4 — Intersection 3: 2™ Street & Forest Drive
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Figure 6 — Intersection 5: 1% Street & McKinley Street

Figure 7 — Intersection 6: 12" Street & Beverly Street

Figure 8 — Intersection 7: 2™ Street & Country Club Road
Figure 9 — Intersection 8: 1% Street & Jackson Street

Figure 10 — Intersection 9: 13" Street & Wolcott Street
Figure 11 — Intersection 10: 2" Street & McKinley Street
Figure 12 — Intersection 11: 2" Street & Elk Street

Figure 13 — Intersection 12: 2" Street & Conwell Street
Figure 14 — Intersection 13: Gannett Street & Walsh Drive
Figure 15 — Intersection 14: Center Street & Midwest Avenue
Figure 16 — Intersection 15: 14" Street & CY Avenue

Figure 17 — Intersection 16: 12" Street & Country Club Road
Figure 18 — Intersection 17: 2" Street & University Court
Figure 19 — Intersection 18: 2" Street & Center Street

Figure 20 — Intersection 19: 2" Street & Sun Drive

Figure 21 — Intersection 20: 2nd Street & Sam'’s Club Access
Figure 22 — Intersection 21: 21 Street & Beverly Street
Figure 23 — Intersection 22: Collins Drive & Wolcott Street
Figure 24 — Intersection 23: 5" Street & Wolcott Street
Figure 25 — Intersection 24: Conwell Street & Farnum Street
Figure 26 — Intersection 25: Center Street & Collins Drive & 5™ Street
Figure 27 — Intersection 26: 2" Street & Scott Hill Drive
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48 Accidents

12th St & Beverly St
01/01/04 - 12/31/07
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36 Accidents

2nd St & County Clb
01/01/04 - 12/31/07
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(clear filter), (0) accidents with insufficient data for display — J
<— Straight Parked w Pedestrian  Fixed objects:
<— Stopped <~ Lane Change ¢ Bicycle o General @ Pole
< Unknown <~ Avoid Object O Injury %%‘;al ’; itrllli‘glal
< Backing %___ Right turn Fatality
<< Overtaking yw— Left turn - Nighttime ¢ 3rd vehicle
<= Sideswipe «— U-turn - DUI » Extra data

State of Wyoming DOT, WY 04/24/2008
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13th St & Wolcott St
20 Accidents 01/01/04 - 12/31/07
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<<« Overtaking  x— Left turn <> Nighttime ¢ 3rd vehicle

<= Sideswipe «— U-turn <« DUI » Extra data
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(clear filter), (0) accidents with insufficient data for display

<— Straight Parked

<— Stopped <~ Lane Change
«— Unknown <~ Avoid Object
< Backing %___ Right turn
<<< Overtaking g Left turn
<= Sideswipe «— U-turn

State of Wyoming DOT, WY 04/29/2008

> Nighttime

W Pedestrian  Fixed objects:
X Bicycle o General o Pole

: Signal @ Curb
O InJury B8 Tree %  Animal

Fatality
¢ 3rd vehicle
1 DUI % Extra data
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| (clear filter), (0) accidents with insufficient data for display ]

<— Straight Parked
<—i Stopped

<« Unknown

< Backing %___ Right turn
<<= Overtaking  x Left turn
<= Sideswipe <— U-turn

State of Wyoming DOT, WY 04/24/2008

<~ Lane Change
<~ Avoid Object

< Pedestrian  Fixed objects:
X Bicycle o General @ Pole

: Signal @ Curb
O In‘lury @ Tree %  Animal

Fatality
o Nighttime ¢ 3rd vehicle
<« DUI » Extra data
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6 Accidents

Gannett St & Walsh Dr
01/01/04 - 12/31/07
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(clear filter), (0) accidents with insufficient data for display |

<— Straight Parked
<—i Stopped <~ Lane Change

< Unknown

< Backing %___ Right turn
<<« Overtaking ¥ Left turn
<= Sideswipe <— U-turn

State of Wyoming DOT, WY 04/24/2008

<~ Avoid Object

< Pedestrian  Fixed objects:

X Bicycle o General a Pole
: Signal @ Curb
O In‘]ury g Tree %  Animal

Fatality
<> Nighttime ¢ 3rd vehicle
- DUI » Extra data
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Center St & Midwest Av
01/01/04 - 12/31/07
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14th St & Cy/wy 220
16 Accidents 01/01/04 - 12/31/07
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<—+ Stopped < Lane Change ¢ Bicycle o General  © Pole
<« Unknown <~ Avoid Object O Injury Signal @ Curb

. . ; B Tree % Animal
< Backing %___ Right turn Fatality
<<« Overtaking ¥ Left turn <> Nighttime ¢ 3rd vehicle
<= Sideswipe — U-turn < DUI » Extra data
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