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ABSTRACT

Tribal communities recognize the need to improve roadway safety. A five-step methodology has been
developed by the Wyoming Technology Transfer Center (WYT?/LTAP) to improve roadway safety on
reservations. This methodology was initially implemented on the Wind River Indian Reservation
(WRIR), which led to the Wyoming Department of Transportation’s funding of three system-wide, low-
cost safety improvement projects. Due to the success of the program on the WRIR, tribes across the
country have become interested in implementing the program. WYT?/LTAP and the Northern Plains
Tribal Technical Assistance Program (NPTTAP) are helping tribes implement this program on their
reservations in the Great Plains region, and have developed criteria to identify tribes for participation.

Reservations in North Dakota and South Dakota applied to TTAP to participate and three tribes were
accepted for implementation: the Standing Rock Sioux Tribe (SRST), the Sisseton Wahpeton Oyate

Tribe, and the Yankton Sioux Tribe. This study describes the implementation on Sisseton Wahpeton
Oyate (SWO).

Many challenges and differences were identified through the analysis, demonstrating that a single
procedure would not work for different reservations. Through extensive coordination and collaboration
with the tribes and government agencies, WYT*LTAP, along with the TTAP centers, can provide the
technical assistance the tribes need to develop their own road safety improvement program.
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1. INTRODUCTION

The Native American community has suffered greatly over the years with higher fatality rates on their
reservation roadways than the general U.S. population (National Center for Statistics & Analysis, 2004).
State and national tribal transportation safety summits have been held to identify problem areas and
develop strategies to reduce fatal and serious injury crashes (Herbel & Kleiner, 2010). In order to address
the high fatal and serious injury crashes on reservations, a methodology has been developed by the
Wyoming Technology Transfer Center (WYT?LTAP) to improve roadway safety. This methodology
provides tools for tribes to utilize in prioritizing safety improvements on their reservations. It was first
implemented on the Wind River Indian Reservation (WRIR) in Wyoming, and three system-wide low-
cost safety improvement projects were funded by the Wyoming Department of Transportation in 2013
(Shinstine & Ksaibati, 2013).

WYT?LTAP, along with the Northern Plains Tribal Technical Assistance Program (NPTTAP), is
assisting tribes to implement this program on their reservations in the Great Plains region. Tribes
interested in developing a safety improvement program for their reservation were notified and encouraged
to participate in the spring of 2014. Sisseton Wahpeton Oyate Tribe was accepted for implementation.

1.1 Background

A five-step methodology has been developed by WYT?/LTAP, which identifies high-risk crash locations
and provides low-cost safety improvements to address the hazards on Indian reservations. This
methodology was first implemented on the WRIR in Wyoming (Shinstine & Ksaibati, 2013).

A combination of data driven, field verification, and trend analysis is utilized. The five-step procedure is
as follows:
1. Crash data analysis.
Level I field evaluation of roadway conditions.
Combined ranking to identify potential high risk locations based on steps 1 and 2.
Level II field evaluation to identify countermeasures.
Benefit-cost analysis.

nhkwd

Depending on available data, preference by the tribes, and other factors, this process can be altered to
meet the tribes’ needs, and is intended for low-cost safety improvements. However, other improvements
can be identified and presented to the tribes for other funding consideration. Part of this process includes
looking at trends in crash data and developing a systemic approach.

Due to the success of the program on the WRIR, tribes across the country have become interested in
implementing the program. The NPTTAP, along with WYT*LTAP, developed criteria to identify and
help interested tribes participate. In order to qualify for the program, a tribe was required to provide at
least three years of crash data and be willing to dedicate the resources to the project; and the tribal
leadership must be committed to follow through on the implementation of the program. The success of
the programs on the WRIR was due to the cooperation and collaboration among the various stakeholders
and WRIR members’ commitment to improve safety on their roadways (Shinstine & Ksaibati, 2013).



As sovereign nations, tribes face different challenges than other communities to address their
transportation and roadway safety needs (Martinez, Migliaccio, Albert, & Holt, 2009). Collaboration,
communication, and cooperation are essential among the different jurisdictions responsible for the
roadways on tribal lands. Federal, state, county, township, and tribal governments, and the Bureau of
Indian Affairs (BIA) are some of the many agencies involved in the decision-making process faced by the
tribes.

Tribal communities recognize that crash reporting is inadequate among the many reservations (Herbel &
Kleiner, 2010). Crash reports are either incomplete or non-existent. Many factors contribute to this issue.
A South Dakota study of reservations in the state determined that approximately 64% of crashes on tribal
lands are under-reported (Bailey & Huft, 2008). The study also indicated that the main problems were
either the tribal law enforcement’s ability to report the crashes or the relationship between the tribes and
the state.

The Indian Reservation Road Safety Improvement Program was developed with these challenges in mind.
Through implementation, the tribes have the opportunity to address these issues to their satisfaction and
realize an effective program for their reservation.

1.2 Objectives

The purpose of this report is to present the results of the implementation of a roadway safety
improvement program on the Sisseton Wahpeton Oyate Indian Reservation.

1.3 Report Organization

This report consists of five sections. Chapter 2 discusses the criteria developed for the regional
implementation of the Indian Reservation Safety Improvement Program in the Northern Plains region.
Chapter 3 lays out the methodology developed for the program. Chapter 4 is a discussion of crash trends
identified on the Sisseton Wahpeton Oyate (SWO) reservation. Chapter 5 discusses the results of the
implementation of the program on the SWO. Chapter 6 provides conclusions and recommendations to the
objectives laid out in this report.



2. REGIONAL IMPLEMENTATION

Due to the success of the safety improvement program implemented on the Wind River Indian
Reservation, tribes across the country became interested in implementing their own program.
WYT?/LTAP and the Northern Plains Tribal Technical Assistance Program (NPTTAP) collaborated to
develop a regional implementation for the Northern Plains. They developed criteria for the tribes in the
region to apply for implementation of a roadway safety improvement program on their reservation.

2.1 Criteria

Coordination efforts between WYT?LTAP and NPTTAP resulted in the development of criteria to
identify tribes willing and able to participate in the implementation of a road safety program. The
following criteria were used to determine a tribe’s eligibility to participate:

1. The tribe should be willing to invest the energy necessary to work with WYT*LTAP and
NPTTAP throughout the process and commit the needed resources. The main resources needed
are individuals willing to spend the time to meet with WYT?/LTAP, provide personnel to assist
with field reviews, and provide feedback.

2. Crash data are critical to addressing safety improvements. The interested reservation needs to
have the ability to provide at least three years of crash data and provide WYT?LTAP and
NPTTAP access to that data. WYT?/LTAP can work with limited crash data, but needs enough to
determine problem areas and trends.

3. Collaboration is key to the success of this program. The tribe needs to have the ability to work
with the state DOT, law enforcement (state, county and tribal), reservation road and
transportation office or designated tribal member able to make decisions on behalf of the tribe
concerning roadway matters.

4. The tribe would need to provide information about any existing strategic plan or initiatives in
place to address roadway safety.

5. Most of all, the tribe must have a desire to improve roadway safety on their reservation.

A one-page application was sent to interested tribes addressing these criteria. The completed application,
along with a commitment letter from the tribal leadership, was required for a tribe to be considered for
implementation.

2.2 Selection

Reservations in North Dakota and South Dakota applied to TTAP to participate. Applications were
received from three tribes: the Standing Rock Sioux Tribe (SRST), the Sisseton Wahpeton Oyate Tribe,
and the Yankton Sioux Tribe. Initial meetings were held between WYT?/LTAP and the transportation
contact from each to initiate communications and begin the process.

All three tribes are located in South Dakota. However, SRST is located in both North Dakota and South
Dakota. This presented an interesting challenge regarding crash data collection and coordination with the
state agencies. WYT?/LTAP met with the respective state offices to determine how their safety programs
are managed and who would be responsible for the crash data.

2.3 Sisseton Wahpeton Oyate

Initial meetings established the contacts and processes involved in the SWO’s transportation program. Its
transportation department consists of a transportation director and a transportation safety officer, along
with maintenance and administrative personnel. The transportation safety officer is the contact for this



project. The Sisseton Wahpeton Oyate people reside in northeastern South Dakota within the boundaries
of the former Lake Traverse Reservation, with a small portion located in the southeastern corner of North
Dakota. The reservation boundaries extend across parts of five counties in South Dakota: Marshall, Day,
Codington, Grant, and Roberts. There are 9,894 enrolled members living within the former reservation
area, which consists of 106,153 acres (without boundaries). Many non-tribal members reside in the arca
as well. The safety improvement program implementation on SWO is discussed in detail in Chapter 5.

2.4 Chapter Summary

In this chapter, the regional implementation of the Indian Reservation Roadway Safety Improvement
Program was discussed. WYTLTAP and NPTTAP collaborated to develop criteria for tribes in the
Northern Plains region to participate. The main criteria require the tribe to have a desire to improve the
safety of their roadways with the leadership’s willingness to commit to supporting the implementation.
Three tribes were selected for participation: the Standing Rock Sioux Tribe, Sisseton Wahpeton Oyate,
and Yankton Sioux Tribe. The SWO, located in the northeastern corner of South Dakota, has a land area
of about 106,000 acres. They have identified their transportation safety officer as the contact for this
project.



3. METHODOLOGY

The methodology developed and previously implemented on the WRIR was used for this project. The
methodology allows for flexibility depending on available data, preference by the tribe, and other factors.
Part of this process includes looking at trends in crash data and developing a systemic approach. A
combination of field data collection, evaluation and trend analysis is utilized. The five-step procedure is
as follows:

1. Crash data analysis
Level I field evaluation
Combined ranking to identify potential high-risk locations based on steps 1 and 2
Level 1I field evaluation to identify countermeasures
Benefit-cost analysis
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This procedure is shown graphically in Figure 3.1. Crash data are analyzed and a ranking is established
based on the high-crash locations. From this ranking, a list of roadways is proposed for field evaluation.
From the field evaluation, a ranking of the roadway conditions is developed. The two rankings are
combined to provide a list of proposed roadways considered for safety improvements. Another field
evaluation is performed to identify safety improvements. Cost estimates are developed and a benefit-cost
analysis is performed. The combination of historical crash data and field evaluations provides a
substantive basis for identifying high-risk locations. The benefit-cost analysis gives the tribe a measure to
prioritize the projects.

Other processes within the methodology are intended to give the tribe the ability to make changes and
identify other factors involved in the high-risk locations, such as behavioral factors. These can then be
included in their strategic highway safety plan and addressed in other funding requests. A final step in the
process is the evaluation of the effectiveness of those improvements. Once projects have been established,
funded, and implemented, an after study will need to be performed to determine actual crash reduction
resulting from the safety improvement.

This program is intended for low-cost safety improvements, but other improvements can be identified and
presented to the tribe to consider for other funding opportunities. The methodology provides flexibility
for the tribe to utilize the results the way they consider best to address.
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3.1 Crash Data Analysis

The first step in determining high-risk crash locations is the analysis of crash data. All states have some
form of crash data analysis capabilities. These data are maintained by either the state DOT, law
enforcement, or some other state agency or consultant. An analysis should be done for a recent period of
time. Five to 10 years provides enough data to identify trends or hotspots depending on the state and
volume of traffic experienced on the local tribal roads. However, as little as three years of data can be
used. Typically, they are very low volume because of their rural nature. Crash rates are difficult to
quantify because of the lack of traffic data and challenges in maintaining accurate and updated crash data.
As discussed previously, tribes often lack complete and accurate crash data.

The crash history obtained will provide the basis for initial ranking of the sites. Based on the number of
crashes for a given hotspot, the highest number would receive the highest rank. If traffic volume is
available, these crashes can be converted to a crash rate, which provides for a more accurate assessment
of high crash occurrence.

Besides the total number of crashes and crash rate, several other factors are analyzed to determine causal
effects and severity to identify ways to reduce fatal and serious injury crashes. The following criteria are
considered for this analysis:
e Total number of crashes
Total number of crashes per mile
Severity of crashes — fatal, injury, or property damage only (PDO)
Road conditions
Lighting conditions
First harmful event
Driver’s gender
Driver’s age
Alcohol-drug related crashes
Safety device use
Speed

The first six criteria above identify physical aspects of the crashes along with the severity. These will
provide a basis for determining high-risk locations. Based on direction from the tribes, several factors
being analyzed are behavioral in nature. The last five criteria are intended more for the behavioral

analysis of the crash data. Behavioral improvements are reviewed along with physical improvements.

The crash analysis includes the number of crashes per one-mile segment, which are known as hotspots.
Each segment is ranked from the largest number of crashes per hotspot to the least number of crashes.
Based on this ranking, the top high-crash routes are selected and proposed for a Level I field evaluation as
the tribes determine.

3.2 Levell Field Evaluation

With the high-crash locations identified, a Level I field evaluation is performed on the selected routes. A
team of tribal members and transportation experts, such as LTAP, TTAP and/or the BIA, should perform
this evaluation. This team should be selected by the tribes. The tribal personnel are essential in providing
the site expertise because they have first-hand knowledge of the problem areas.



The roadways are reviewed at one-mile segments, and each segment is rated from 0 to 10, with 0 being
the worst and 10 the best. All segments should begin with a 5 rating as the average. These ratings are
applied to five categories as follows:

1. General:
e Presence of sharp horizontal or vertical curve
e Visibility
e Pavement defects that could result in safety problems
e Ponding or sheet flow areas that could result in safety problems
e Presence of loose aggregate/gravel that could cause safety problems

2. Intersection and Railroad Crossings:

Intersections free of sight restrictions that could result in safety problems

Intersections free of abrupt changes in grade or conditions

Presence of advanced warning signs when intersection traffic control sight restrictions exist
Presence of railroad crossing signs at RR crossing approach

Presence of railroad advanced warning signs when crossing sight restrictions exist
Vegetation and other obstructions restricting sight distance at railroad crossing

Roadway approach grade at railroad crossing level enough to prevent snagging

3. Signage and Pavement Markings:

Signing present at needed locations to improve safety

Presence of unnecessary signage that may cause a safety problem

Effective signage for existing conditions

Presence of pavement markings

Presence of ineffective pavement markings for present conditions

Presence of old or faded pavement markings affecting the safety of the roadway
Presence of needed delineators

Presence of improper or unsuitable delineators

4. Fixed Objects and Clear Zone:
e (lear zones free of hazards, non-traversable side slopes without safety barriers
e Presence of narrow bridges or cattle guards
e Presence of culverts with inadequate extensions

5. Shoulder and right-of-way:
e Standard shoulder width
e Slope greater than 3:1
e Presence of hazards along shoulder
e High rollover potential

For a team of evaluators, either discussion could be ensued to determine one score or each member could
score independently. Then these scores would be averaged for each segment of each roadway.
Maintaining the same team throughout the evaluation period would ensure consistency in results.

Each segment receives a total score as the sum of the score for each category. All segments from all
evaluated routes are then ranked from lowest to highest score. The lowest score value is considered to
have the highest risk. Similar to the crash ranking, a Level I rank is assigned.



3.3 Combined Ranking

The third step in the process is to combine the crash ranking with the Level I ranking. Crash ranking and
Level I ranking are tabulated and combined to develop a final ranking for the Level II field evaluation.
These rankings are tabulated by road name and/or number, beginning and ending milepost, crash ranking,
Level I ranking and, finally, combined ranking. To combine the ranking, the crash ranking and Level I
ranking are added.

The segments are then sorted by the combined rank value, smallest to largest. The segments with the
smallest numbers are considered the most hazardous. From these segments, the roads with the smallest
combined ranking value are considered for Level II field evaluation for determining countermeasures.
Although other segments of the same road may have a much lower rank, each road is looked at in its
entirety for safety improvements. Ten to 15 roads should be selected for the Level Il evaluation.

The rankings, along with the selected roads, are provided to the tribe for their review and approval to
proceed with the Level II evaluation. The tribes have the option to include more sites or adjust the
rankings based on their insights.

3.4 Levelll Field Evaluation

Once the tribe has identified their priority sites, a Level Il evaluation is performed on each of the routes
selected. This should consist of a team determined by the tribe and should include tribal personnel and
transportation experts. Additional data may need to be collected, such as traffic counts and review of
behavioral factors, as well as other causal factors to guide decisions on safety improvements. The team
reviews each road and revisits the sites as needed to determine the proper countermeasures.

A list of countermeasures is developed for typical applications on rural roadways and crash reduction
factors (CRFs) assigned. Information on proven safety countermeasures and CRFs can be obtained from
the FHWA Safety website (FHWA, 2008). The FHWA Manual for Selecting Safety Improvements on
High Risk Rural Roads (Atkinson, et al., 2014) was developed specifically for identifying appropriate
countermeasures. The Crash Modification Factors Clearinghouse (FHWA) is a repository of CMFs that is
regularly updated and provides extensive information on the proper applications. Individual states may
have developed their own countermeasures and crash reduction factors. Tribal lands in the states they are
located typically have similar conditions unique to that area, thus they can utilize those informational
resources. Included are behavioral countermeasures the tribes can apply.

Typical countermeasures that are considered low-cost safety improvements include the installation of
advanced warning signs, chevrons at curves, delineators, and pavement markings. Others that may require
more design and resources would be culvert widening, guardrail installation, and flashing warning
beacons. Countermeasures should be applied based on the type of crashes. For run-off-the-road crashes,
countermeasures, such as advanced curve warning signs, pavement markings, and chevrons, are effective
and low cost.

Each route is evaluated and proposed countermeasures identified. Once all routes have been evaluated
and improvements identified, a cost to implement is estimated. This information is used to perform the
benefit-cost analysis.



3.5 Benefit-Cost Analysis

Based on the selected countermeasures and associated costs, a benefit-cost analysis is performed for each
project. If the project is set up for each road, then all the improvements identified for that road are
included in the estimate. This provides the tribe information on the most effective safety improvements.
Construction costs are estimated for the safety improvements.

A benefit value associated with each improvement is calculated based on CRFs and societal costs of
crashes. The CRF is an estimation of the percent reduction of crashes expected from the implementation
of the associated countermeasure. The resources cited in the previous section for identifying
countermeasures and crash modification factors should be used to identify the proper CRF for each
countermeasure.

This is only an estimate and a general application. Other factors that apply specifically to the site must be
considered. The benefit is calculated using the CRF assigned to the particular countermeasure and the
cost of that type of crash being avoided. Values for fatal, injury, and PDO crashes are assigned and can be
obtained from federal or state sources. When two or more countermeasures are applied to a site, then a
weighted combined value is calculated.

The ratio of calculated benefit of the countermeasure to the estimated construction cost is then calculated.
Any ratio less than 1.0 should not be considered because the benefit is actually decreased by the
countermeasure. In other words, the countermeasure increases the hazard.

Once the benefit-cost analysis is completed for each site, a recommended prioritized list of improvements
is provided to the tribe for their review and approval. When the tribe decides what improvements they
desire, they can determine what resources they want to allocate to these projects. For the low-cost
improvements, the state can provide HSIP funds under the HRRRP.

3.6 Chapter Summary

This chapter lays out the five-step methodology designed to assist tribal governments with developing a
safety improvement program. Knowing that tribes have unique challenges and cultural differences,
collaboration among their members, government agencies, and other safety stakeholders is essential to
successfully implementing such programs. Starting with a review of crash data provides the trends
attributed to the crashes, and identification of hotspots is necessary to know where to first look to improve
their roadways. A priority ranking is determined based on the high-crash locations.

The top locations are considered for field evaluation, which provides a scoring of the locations based on
the roadway conditions. These locations are then ranked from the worst condition to the best. Then the
crash rank and the Level I field evaluation rank are combined, providing a new list of priority locations.

The entire road is considered for a Level II evaluation to determine countermeasures for the hotspot
locations. Countermeasures are identified and tabulated for each road. Construction cost estimates are
calculated for the safety improvement projects determined from the countermeasures. Low-cost
improvements include pavement markings, signage, and delineators. Other improvements, such as culvert
widening and guardrail installation, should also be considered. The tribes can determine whether to
pursue all or part of the proposed improvements.
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The benefit of installing each countermeasure is calculated based on CRFs and crash costs. A benefit-cost
ratio is then calculated. Projects with large benefit-to-cost ratios should be considered first for
implementation. A high benefit-to-cost ratio indicates that for a small investment of funds, there is
potential for great reduction in fatal and injury crashes.

11



4. CRASH ANALYSIS AND TRENDS

In South Dakota, the Department of Public Safety (SDDPS) manages the crash data. The SDDPS claims
it receives very little data from tribal and BIA law enforcement for the various tribes around the state.
South Dakota publishes its crash data, which contain personal information on individuals involved in the
crashes. This presents a problem with many tribes who feel that they do not want such personal
information publicized.

Initial analysis has been performed for SWO. South Dakota provided access to the raw crash data for
2004 through 2013, which included information on injury severity, road conditions, lighting conditions,
first harmful event (FHE), and FHE location, and personal data that included gender, age, alcohol and
drug involvement, safety equipment use, as well as personal data about each individual such as name and
address. Because the personal data include information on every person involved in the crash, some
simplifications and assumptions were made to link it to a specific crash. Typically, the first person listed
in the personal data was the driver. If the crash involved more than one vehicle, only the first driver’s
information was used.

The crash analysis compared crashes within the reservation boundaries with all state rural roads in the
state for a 10-year period (2004-2013). This analysis compared severity, alcohol involvement, driver
gender and age, safety equipment use, FHE, and FHE location. Comparisons with other tribes in South
Dakota were also made.

4.1 Results

There were 1,065 crashes recorded for SWO from 2004 through 2013. It can be observed in Figure 4.1
that the total number of crashes dropped considerably in 2005 but increased again to 2004 levels by 2010.
However, fatal and injury crashes remained fairly consistent. Further study should be done to determine if
this is due to better reporting of PDO crashes or if they are in fact increasing.
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Figure 4.1 SWO Crashes 2004-2013

Crash severity was divided into fatal, injury, and property damage only (PDO). As seen in Figure 4.2, 3%
of all crashes on SWO were fatal, compared with 1% for all crashes in South Dakota.
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Figure 4.2 Crash Severity in SD and SWO 2004-2013

The FHE revealed that SWO animal crashes were much lower than the state at 22%, compared with 52%
of SD crashes. Non-collisions were much higher at 25% compared with 12% for the state. Non-collision
crashes included rollover crashes. Motor vehicle and fixed object were also higher. Of all crashes, 1%
involved pedestrians. Most of the reservation is rural with long distances between communities. No
extensive pedestrian pathways exist to connect these communities, and pedestrians tend to use the rural
highways for travel. The FHE results are in Figure 4.3.
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Figure 4.3 First Harmful Event for Crashes in SD and SWO 2004-2013

More off-roadway crashes were reported on SWO than the state at 46% compared with 23%, respectively.

With 54% occurring on the roadway, on-road and off-road crashes are of equal concern. See Figure 4.4.
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Figure 4.5 SWO Road Conditions 2004-2013
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Road conditions were reported as dry for 69% of the crashes, and as ice, snow, frost, or slush for 24%.

Wet roads only accounted for 6% of all crashes. See Figure 4.5.

Lighting conditions for the most part showed that crashes were evenly distributed between daylight and

dark at 54% and 40%, respectively (Figure 4.6).

More young drivers were involved in crashes on SWO compared with statewide. Of this group, 29% were
between the ages of 15 and 24, and 20% were between 25 and 34. Statewide, these values were 21%

percent and 17%, respectively. See Figure 4.7.
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Figure 4.7 Driver Age for SD and SWO 2004-2013

Alcohol was involved in 16% all SWO crashes reported; statewide showed only 4% impaired. However,
it should be noted that the statewide also shows 50% as unknown or not reported impairment, as
compared with SWO at 22% unreported. See Figure 4.8.
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Figure 4.8 Crashes Involving Alcohol in SD and SWO 2004-2013
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Safety equipment use is reported as higher on the reservation at 54%, compared with 37% across the state
(Figure 4.9). This could account for fewer fatal rollover crashes.
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Figure 4.9 Safety Equipment Use in SD and SWO 2004-2013

4.2 Chapter Summary

The crash data for SWO were analyzed and trends were identified. South Dakota DPS provided crash
data from 2004 through 2013. There were a total of 1,065 crashes reported between 2004 and 2013.
Crashes dropped considerably in 2005, but returned to 2004 levels in 2010. However, fatal and injury
crashes remained fairly constant, but PDO crashes increased. This could be due to better reporting of
PDO crashes. Of all crashes at SWO, 3% were fatal and 30% were injury. These rates are higher than
statewide fatal and injury crashes at 1% and 21%, respectively.

Motor vehicle collisions were the highest first harmful event at 29% of all crashes, followed by non-
collision crashes at 25% and other fixed-object crashes at 18%. These are higher than statewide, which
are at 22%, 12%, and 10%, respectively. Animal crashes on SWO are much lower than statewide, at 22%,
compared with 52% statewide. The non-collision and fixed-object crashes account for most run-off-the-
road crashes. SWO has a comparable number of on-road crashes to off-road crashes. Alcohol was
involved in 16% of SWO crashes, compared with the statewide average of 4%. SWO had a higher
percentage of safety equipment use at 54% of all crashes, compared with the state at 37%. SWO had a
higher percentage of young drivers involved in crashes than the state, with 29% between the ages of 15
and 24.
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5. SISSETON WAHPETON OYATE IMPLEMENTATION

The Sisseton Wahpeton Oyate people reside in northeastern South Dakota within the boundaries of the
former Lake Traverse Reservation, with a small portion located in the southeastern corner of North
Dakota. The reservation boundaries extend across parts of five counties in South Dakota: Marshall, Day,
Codington, Grant, and Roberts. There are 9,894 enrolled members living within the former reservation
area, which consists of 106,153 acres (without boundaries). Many non-tribal members reside in the arca
as well. They have a transportation department that consists of a transportation director and a
transportation safety officer, along with maintenance and administrative personnel. They maintain their
BIA roads and share maintenance with the many townships within their boundaries.

5.1 Applied Methodology

The methodology was slightly modified to fit the needs of SWO. A preliminary crash ranking was first
performed based on mapped locations. A revised crash ranking was performed once mile post locations
were established during the field evaluations. In order to maximize resources, the Level I and Level 11
evaluations were performed simultaneously. See Figure 5.1.

SWO Safety Evaluation

Crash Analysis
Preliminary Crash Rank

\

Level I & 11 Field Evaluation
Combined

Revised Crash Rank
by Mile Post

\ 4

Combined Rank
Identify Countermeasures

\ 4

Provide List of Projects to Tribe

Figure 5.1 Applied Methodology
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5.2 Crash Analysis

The analysis of crash data is the first step in roadway safety program methodology. Safety goals and
strategies are driven by data that document the safety problems. Many factors must be reviewed to
determine appropriate safety measures considering the four E’s of safety (engineering, enforcement,
education, and emergency response).

The analysis and subsequent ranking proceeded using the crash analysis described in Chapter 3. An initial
ranking was performed based on GIS maps with the crashes overlaid on the roadways (Appendix A).
Initial data did not include all milepost locations. Once the Level I field evaluation was completed, the
crash ranking mileposts were revised to match the Level I mileposts. Table 5.1 is the preliminary crash
ranking (See Appendix B for the revised crash ranking). The road segments were then sorted by the
highest number of crashes per segment. Ranking was assigned starting at one (1). Progressing through the
list, equal scores received equal rank.
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Table 5.1 SWO Preliminary Crash Ranking (2004-2013)

Highway Functional Class Crlzgl.les Lf:f)t h Crashes/mi %gz:lsll(l
446 Ave Rural Major Collector 9 2 5 1
459 Ave Rural Major Collector 27 7 3.9 2
473 Ave Rural Major Collector 3 1 3 3
455 Ave Rural Major Collector 42 16 2.6 4
456 Ave Rural Local Road 3 1.5 2.0 5
107 St Rural Major Collector 6 3 2 6
164 St Rural Major Collector 5 2.5 2 6
446A Ave Rural Major Collector 8 4 2 6
465 Ave Rural Major Collector 4 2 2 6
446 Ave Rural Major Collector 16 9 1.8 10
122 St Rural Minor Collector 3 1.7 1.8 10
447 Ave Rural Major Collector 5 3 2 12
127 St Rural Major Collector 32 20 1.6 13
118 St Rural Local Road 6 4 1.5 14
445 Ave Rural Major Collector 3 2 1.5 14
455 Ave Rural Major Collector 19 13 1.5 14
144 St Rural Minor Collector 7 5 1.4 17
BIA 7 Rural Major Collector 17 13 1.3 18
463 Ave Rural Local Road 5 4 1.3 28
448 Ave Rural Major Collector 5 4 1.3 18
122 St Rural Minor Collector 10 10 1 21
149 St Rural Major Collector 5 5 1 21
454 Ave Rural Major Collector 13 13 1 21
BIA 3 Rural Major Collector 4 4 1 21
Lohre Rd Rural Major Collector 4 4 1 21
462 Ave Rural Major Collector 8 9 0.9 26
473 Ave Rural Major Collector 6 7 0.9 26
County Rd 10 Rural Major Collector 5 6 0.8 28
142 St Rural Local Road 4 5 0.8 28
446 Ave Rural Major Collector 12 15 0.8 28
458 Ave Rural Minor Collector 11 15 0.7 31
118 St Rural Local Road 2 3 0.7 31
Lake Rd Rural Major Collector 7 11 0.6 33
101 St Rural Minor Collector 16 29 0.6 33
457 Ave Rural Local Road 5 19 0.3 35
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5.3 Levell Field Evaluation

After consultation with the tribe, 21 roads were selected to be evaluated, including BIA 200, which was
requested by the tribe for evaluation. The evaluating team consisted of four individuals, SWO
transportation safety officer, WYT¥LTAP, Northern Plains TTAP, and SD LTAP.

Five categories were evaluated: general roadway conditions, intersections, signage and pavement
markings, fixed objects and clear zone, and shoulder and right-of-way, as described in Chapter 2. The
same criteria used to score the segments for the initial implementation on the Wind River Indian
Reservation was used for the SWO. Each category was evaluated separately for each one-mile segment,
assigning a score of 0 to 10 for each category. Zero (0) would be the worst condition and 10 would be the
best. The starting level is five (5). For each segment, the score is totaled for all six categories providing a
final score per segment.

The spreadsheets developed for each roadway for Level I can be observed in Appendix C. This process
was repeated for each segment of each roadway selected from the crash ranking. Each roadway ranged
from two-miles to 18-miles long. Field decisions were made by SWO team members to reduce the length
evaluated based on knowledge of recent or upcoming construction and maintenance that would address
safety issues. Looking at the hotspots in the context of the entire roadway is a practical approach to
address roadway safety improvements. For example, if the field evaluation reveals that the roadway is in
poor condition, pavement markings are missing, or shoulders are narrow, the improvement would not
only be applied to the hotspot but to the entire portion of the roadway.

SWO lies within several counties, and more than one name is assigned to the highways. A revised list of

roads evaluated was developed to clarify which roads, what sections, and in which direction they were
evaluated. These are listed in Table 5.2
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Table 5.2 SWO Roads Reviewed During Field Evaluation

. Other Road . . . Beg End Direction
Highway Names County Begin Point | End Point MP MP Evaluated
101 St County Rd 25 Roberts 473 Ave 455 Ave 0 18 E-W
459 Ave
118 St BIA 8 Roberts 455 Ave (SD 127) 0 4 W-E
123 St County Rd 32 Roberts 459 Ave 454 Ave 0 5 E-W
127 St County Rd 5 Roberts 449 Ave 465 Ave 0 16 W-E
129 St/128 St County Rd 4 Day 446 Ave 449 Ave 0 4 W-E
164 St County Rd 6 Codington 453 Ave 450 Ave 0 3 E-W
445 Ave Marshall 127 St BIASSt)(IZE 0 5.5 S-N
446 Ave
(South) County Rd 19 Day 148 St US Hwy 12 0 7 S-N
446A/446 Ave | County Rd 19 Day US Hwy 12 129 St 0 13.3 S-N
447/446 Ave BIA 15 Marshall SD Hwy 10 | SD Hwy 25 0 15 S-N
453/454 Ave Lohre Rd Roberts US Hwy 12 | SD Hwy 10 0 24 S-N
455 Ave
(North) County Rd 30 Roberts 101 St SD Hwy 10 0 18 N-S
455 Ave
(South) County Rd 30 Roberts US Hwy 12 158 St 0 16 N-S
456 Ave Township Rd Roberts Goodwill Rd | Nelson Ln 0 4 S-N
459/458 Ave | County Rd 34 Roberts SD Hwy 10 BIA 200 0 13.4 N-S
462 Ave Roberts 75t | 136 IS;)(SD 0 9 N-S
473 Ave Roberts 111 St 101 St 10 S-N
475 Ave Roberts 112 St 110 St 0 2 S-N
445 Ave &
BIA 3 Marshall 122 St SD Hwy 10 0 5 S-N
BIA 200 Roberts 459 Ave 456 Ave 0 6 E-W
Lake Rd Roberts | SDHwy10 | *7 l[;\gct& 0 12 W-E

Once evaluation of all the roads was complete, the segment scores were tabulated. The overall Level 1
score for each segment was assigned, and the segments were sorted from lowest to highest score. From
this, ranking was assigned starting at one (1). Progressing through the list, equal scores received equal
rank. The next rank number would be that associated with the total number of segments ranked so far.
Table 5.3 summarizes the Level I ranking for the top 55 segments. See Appendix C for a complete list of
the Level I Ranks for all 214 segments.
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Table 5.3 SWO Level I Rank

Highway Beg | End | Levell | Levell Highway Beg | End | Levell | Levell

MP | MP Score Rank MP | MP Score Rank
456 Ave 1 2 7 1 118 St 2 3 21 28
446 Ave (S) 7 8 10 2 118 St 3 4 21 28
455 Ave (S) 0 1 12 3 Lake Rd 4 5 21 28
455 Ave (S) 11 12 14 4 455 Ave (S) 4 5 22 31
446 Ave (S) 6 7 16 5 455 Ave (S) 5 6 22 31
456 Ave 0 1 16 5 455 Ave (S) 7 8 22 31
456 Ave 2 3 16 5 459/458 Ave 1 2 22 31
456 Ave 3 4 16 5 Lake Rd 0 1 22 31
462 Ave 0 1 17 9 Lake Rd 1 2 22 31
459/458 Ave 0 1 18 10 Lake Rd 2 3 22 31
462 Ave 4 5 18 10 Lake Rd 3 4 22 31
123 St 0 1 19 12 Lake Rd 5 6 22 31
123 St 1 2 19 12 Lake Rd 6 7 22 31
123 St 2 3 19 12 Lake Rd 7 8 22 31
123 St 3 4 19 12 Lake Rd 8 9 22 31
123 St 4 5 19 12 Lake Rd 9 10 22 31
446A/446 Ave 0 1 19 12 Lake Rd 10 11 22 31
446A/446 Ave 1 2 19 12 Lake Rd 11 12 22 31
446A/446 Ave 2 3 19 12 118 St 0 1 23 46
446A/446 Ave 3 4 19 12 118 St 1 2 23 46
462 Ave 1 2 19 12 164 St 0 1 23 46
462 Ave 2 3 19 12 164 St 1 2 23 46
462 Ave 3 4 19 12 164 St 2 3 23 46
127 St 12 13 20 24 455 Ave (S) 6 7 23 46
127 St 13 14 20 24 455 Ave (S) 8 9 23 46
127 St 14 15 20 24 455 Ave (S) 9 10 23 46
127 St 15 16 20 24 455 Ave (S) 10 11 23 46
Lohre Rd 8 9 23 46

5.4 Combining the Crash Ranking and the Level 1 Ranking

With a list of all the segments ranked by highest number of crashes and lowest Level I score, the two
rankings were combined. The crash rankings were first re-done to match the one-mile segments to the
Level I one-mile segments for each route. Refer to Appendix B for the revised crash rankings. Then the
respective ranks for the respective segments were added. Appendix E provides the combined ranking for
all roadway segments.

Once these were all totaled, the segments were sorted from smallest to largest combined rank value. The

road segments with the lowest score were used to select the roads that would be evaluated for safety
improvements. Table 5.4 is a list of the top 13 roads from the combined ranking.
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Table 5.4 Combined Rank for Top 13 Roads
. Combined
Highway Beg MP End MP Rank
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5.5 Level ll Field Evaluation — Selection of Countermeasures

As previously explained, Level 11 field evaluations were performed during the Level I field evaluations.
The team discussed countermeasures with the understanding that further investigation would be needed.
From the combined rankings, the hotspot locations were reviewed for most severe crashes at those
locations, roadway geometrics, and other unique conditions to identify appropriate countermeasures.
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Thirteen roads were identified for recommended safety improvements. The countermeasures are
identified for the given roadway segments in Table 5.5.

Table 5.5 Level Il Field Evaluation and Recommended Countermeasures

Most
Highway Beg | End Severe Road Prevalent Recommended Countermeasure
MP | MP Crash Geometry crashes
. Overturn/ Speed Study for compliance and
118 St ! 4 Injury | Level, Gravel Rollover possibly reduced speed
Level, Overturn/ .
123 St 0 5 Injury | Gravel, 55 Rollover, Speei(il)lsn;ldg fordcomp(lilance and
MPH Roadside POSSIDly recduced spee
. Overturn/
. Straight & Rollover, Rumble Strip/Stripe, Intersection
127 St 0 16 Injury | curves, no . .
Animal, Ahead Signs at cross streets,
shoulder .
Intersections
Straight, Intersection ahead/stop ahead, proper
164 St 0 3 Injury | narrow Intersection | stop signage, transverse Rumble Strip,
shoulder intersection study
Curves. roush Curve warning signs w/chevrons.
445 Ave 0 6 Fatal - TOUB | Roadside Replace right angle curve sign at T-int.
pavement
Surface treat or overlay
Curves, Overturn/
446 Ave (S) 0 7 Fatal | narrow Rollover, Rumble stripe, Chevrons in curves
shoulder Roadside
Overturn/ Spegd Study for comphgncg and .
446A/ 446 . Curves, possibly reduced speed in high density
0 4 Injury Rollover, . .
Ave entrances Roadside driveway areas, Chevrons in curves,
Rumble Strip/Stripe
. Animal, . . .
455 Ave (N) 5 18 Tnjury Straight, No Roadside, Edgelines, Rumble Strip/Stripe, Safety
shoulders . wedge
collisions
. Overturn/ Replace Guardrail, Remove objects in
. Straight, No Rollover, , .
455 Ave (S) 0 12 Injury . clear zone, Install intersection ahead
shoulders Roadside, . . .
. signs, Edgelines and centerline
Animal
Level, Overturn/ Increase maintenance, Speed study for
456 Ave 0 2 Fatal Gravel, rough | Rollover possible reduced speed
Straight &
curves, no Overturn/
459/458 shoulder, Rollover, Rumble Strip/Stripe, Safety wedge,
0 9 Fatal* . . 5
Ave good Roadside, Delineators in curve,
recovery Animal
slopes
462 Ave 0 9 Tnjury Straight, No Overturn/ Edgelines, Rumble Strip/Stripe, Safety
shoulder Rollover wedge
Curves, Overturn/ . .
Lake Rd 0 12 Fatal narrow Rollover, Edgehnps & Centerline, Clear .
. vegetation in ROW, Replace Guardrail
shoulders Roadside

* Pedestrian Fatality
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5.5.1 Gravel Roads

Three roads recommended for improvements are gravel, two of which are local township roads; 118"
Street, 123 Street, and 456 Avenue are level, gravel roads. The prevalent crashes are rollovers.
Because the surface becomes rough between maintenance, high speeds could be contributing to these
crashes. The speed limit on gravel roads is 55 MPH. A speed study is recommended to determine if
operating speeds are in compliance and, if so, a lower speed limit should be considered.

The township roads suffer from lack of maintenance because of the small townships’ limited resources.
The tribe may want to explore the possibility of partnering with the many townships within their
boundaries and pool their resources to be able to provide more consistent maintenance. Other township
roads were reviewed, but were not included in the final combined ranked list.

When the team was traveling from 123 Street to evaluate another road, 124" Street was traveled. This
was not on the list of roads to evaluate. However, some discrepancies were noted. This road is very low
volume, and vegetation is present within the driving lanes. A road closed sign was lying in the brush on
the side of the road. The road ended at water’s edge about a mile later (See Figure 5.2). This is
potentially dangerous if a driver is unfamiliar with the road or is traveling at night. It is recommended that
the road closed sign be re-installed and the proper barricade (MUTCD Type III) be installed at the end of
the roadway.

Figure 5.2 124" Street End of Roadway at Water’s Edge
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5.5.2 Paved Roads

Several paved roads had similar roadway conditions and similar prevalent crash types. Many were
straight, narrow roadways with little or no shoulders. Rollovers or roadside hazards are the typical first
harmful event. This indicates that most crashes on these roadways are run-off-the-road crashes. Because
of the narrow widths, no shoulders, and non-recoverable roadside slopes, speed could be a factor. A
longitudinal rumble strip is recommended for these roadways where enough shoulder exists. On roadways
that have no shoulder, a rumble stripe could be applied directly to the edgeline. And edgelines should be
added to those roads that have no edgeline. Refer to Table 5.5 for specific roadways and
countermeasures.

The roads 455" Avenue (north) and 462" Avenue are narrow with no shoulders. The roadway drops off
at the edge of pavement. If a vehicle only slightly departs from the travel lane, the wheel could catch the
edge of pavement causing the driver to over-correct to return to the pavement. Adding a safety edge
would improve recovery for vehicles in these areas.

Additionally, 455" Avenue (south) is a straight roadway with no shoulders. Within the first half-mile
south of US 12, approximately 2,200 feet of cable barrier is located along both sides of the roadway. It
appears to be too low, and in some locations is in poor condition. This area should be reviewed to replace
the cable barrier, especially near the approaches of a bridge located at MP 0.4.

Many of the roads with curves were properly signed with advanced curve warning signs, including
advisory speeds. However, crashes are occurring along the curves. These could be improved by adding
chevrons in the curve.

A pedestrian fatality occurred along 459™ Avenue. As noted, this road has narrow to no shoulders. There
are no pathways connecting the community centers, and many tribal members walk to their destinations.
A pedestrian pathway study and plan is recommended for development.

There are no curve warning signs at any curve locations on 445" Avenue. These should be added along
with the chevrons. At milepost 5.7, a right-angle curve warning sign is located at a T-intersection. This
should be replaced with the proper T-intersection sign. This roadway also has some rough pavement that
should be considered for repair with an overlay or surface treatment.

Two winding roadways, 446 Avenue and 446A Avenue, are located along some lake areas on the
western side of SWO. Heavy recreational traffic and truck traffic occur along these roads. There are areas
with a concentration of driveways and many locations where vehicles park along the roadway to access
the adjacent lakes. Rollover crashes, mostly along curves, are prevalent.

The roadways 446™ Avenue and 446A Avenue have some shoulder and good pavement markings. A
longitudinal rumble strip is recommended. With proper advanced curve warning signs and advisory
speeds already in place, chevrons should be added in the curves. A speed study is recommended to
determine compliance to existing speed limits and to determine if speed reduction should be posted in
high-density driveway areas. Figure 5.3 is a map of the two roadways showing the existing signage and
crashes. At the north end of 446™ Avenue where it intersects with 129 Street, the T-intersection could be
better marked with a larger double arrow sign and an advanced intersection ahead sign.
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Figure 5.3 Existing Signage and Crashes Along 446" Avenue and 446A Avenue
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Lake Road, located at the east side of SWO, is a narrow road with curves and no shoulders. There is
vegetation, including trees in the right-of-way and possibly encroaching in the clear zone. Clearing the
vegetation should be considered during regular maintenance operations along this road. Trees
encroaching in the clear zone should be considered for removal. Toward the end of Lake Road around
milepost 11, the cable barrier along a steep hill is in poor condition and should be considered for
replacement.

At milepost 3.7, the intersection of 468™ Avenue ties into Lake Road at a skew. Nearby, 119™ Street,
which crosses 468" Avenue 1,000 feet to the north, also ties into Lake Road at a skew less than half a
mile from the 468" Avenue intersection. These are dangerous intersections and could easily be remedied
with a simple realignment of 119" Street. This would involve a single right-angle tie-in from 119™ Street,
closing the segment of 468" Avenue between 119" Street and Lake Road and closing the skew tangent of
the 119" Street tie-in to Lake Road. See Figure 5.4.
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igure 5.4 Realignment of 119" Street and 468™ Ave at Lake Road
5.5.3 Intersections

Over 20% of all crashes on SWO are intersection related. With intersections occurring at most section
lines, there is a high potential for intersection crashes. Some intersections have been addressed
specifically in the field evaluations. 127% Street and 455™ Avenue (south) have several intersection-
related crashes. Intersection ahead signs should be installed along these roads where high-volume cross
streets are located.

The Dakota Sioux Casino is located on 164" Street (County Road 6). Most traffic travels along 455

Avenue and 447™ Avenue to 164%™ Street to access this casino. These two intersections are outside the
boundaries of SWO but affect their tribal members. The intersection of 447" Avenue and 164™ Street is a
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four-way intersection but is signed with a three-way stop. This is improper signing and could be
dangerous because it is unclear to the drivers which leg of the intersection is the through leg. This should
be corrected with a four-way stop or studied to determine if a two-way is appropriate.

The intersection of 164™ Street and 455™ Avenue has experienced several fatalities. A flashing red light is
mounted on the large stop sign, and stop-ahead signs are in place for 164" Street approaches (Figure 5.5).
It appears from the crash data that collisions are still occurring at this intersection. Transverse rumble
strips at the 164" Street approaches to 455" Avenue is recommended. It is also recommended that a four-
way stop/signal warrant study be performed for this intersection.

Figure 5.5 164" Street Approach to 455™ Avenue

Because of the large number of intersections, it is difficult to address specific concerns in this report.
Following is a list of major roadways traversing SWO and major intersections to these roadways. It is
recommended that a reservation-wide study be performed to identify intersection improvements.
Improvements such as intersection ahead signs, stop sign warrants, and geometric alignments should be
addressed in the intersection study. Table 5.6 includes the recommended intersections to study.

30



Table 5.6 Intersections Recommended for Further Study

Highway Intersection

SD 10
107 St
455 Ave
SD 106 459 Ave
473 Ave
BIA 3
447 Ave
Lohre Rd
SD 10 455 Ave
BIA 7
458 Ave
119 St
Lohre Rd
BIA 7
459 Ave
462 Ave

SD 25

127 St

446 Ave 137 St

446A Ave
Lohre Rd

US 12
455 Ave

458 Ave
447 Ave*

164 St 451 Ave

455 Ave*

*Intersection outside of SWO
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5.6 Proposed Safety Improvements

The projects in Table 5.7 are safety improvements proposed for SWO. The tribe should review these
improvements and determine which projects they are interested in pursuing for funding and construction.

Table 5.7 Proposed Safety Improvements for SWO

Highway Project

127 Street Install Rumble Strip/Stripe

164 Street Install Transverse Rumble Strip
445 Avenue Install Curve Warning Signs

Install Chevrons
Replace Curve Sign

Repair pavement and overlay

446 Avenue (South)

Install Rumble Stripe
Install Chevrons

446A/446 Avenue

Install Rumble Strip
Install Chevrons

Replace Double Arrow Sign

455 Avenue (North)

Install Edgelines
Install Safety Wedge

455 Avenue (South)

Install Edgelines and Centerline
Replace Guardrail
Remove Objects in Clear Zone

Install Intersection Ahead Signs

459/458 Avenue Install Safety Wedge
Install Delineators in Curve
462 Avenue Install Edgelines
Install Safety Wedge
Lake Road Install Edgelines and Centerline
Clear Vegetation in ROW
Replace Guardrail
System-Wide Speed Study

System-Wide

Intersection Study
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5.7 Benefit-Cost Analysis

Once the tribe determines which projects to pursue, a benefit-cost analysis should be performed. Based on
countermeasures provided by FHWA in its Desktop Reference for Crash Reduction Factors (FHWA,
2008) and the FHWA Manual for Selecting Safety Improvements on High Risk Rural Roads (Atkinson, et
al., 2014), the improvements will be matched with the countermeasures and crash reduction factors
(CRFs) assigned. The countermeasures and their respective reduction factors are listed in Table 5.8.

Table 5.8 Countermeasures and Respective CRFs

Countermeasures Crash Crash Reduction Factors Seryice
Type Fatal Injury | PDO Life
Install guide signs (general) All 15% 15% 15% 5
Install advance warning signs All 40% 40% 40% 5
Install chevron signs on horizontal curves All 35% 35% 35% 5
Install curve advance warning signs All 30% 30% 30% 5
Install delineators (general) All 11% 11% 11% 4
Install delineators (on bridges) All 40% 40% 40% 4
Install edge lines, centerlines and delineators All 0% 45% 0% 4
Install centerline markings All 33% 33% 33% 2
Improve sight distance to intersection All 56% 37% 0% 15
Flatten crest vertical curve All 20% 20% 20% 15
Flatten horizontal curve All 39% 39% 39% 15
Improve horizontal and vertical alignments All 58% 58% 58% 15
Flatten side slopes All 43% 43% 43% 15
Install guardrail (at bridge) All 22% 22% 22% 10
Install guardrail (at embankment) All 0% 42% 0% 10
Install guardrail (outside curves) All 63% 63% 0% 10
Improve guardrail All 9% 9% 9% 10
Improve superelevation All 40% 40% 40% 15
Widen bridge All 45% 45% 45% 15
Install shoulder All 9% 9% 9% 5
Pave shoulder All 15% 15% 15%
Install transverse rumble strips on approaches All 35% 35% 35%
Improve pavement friction All 13% 13% 13% 5
Install animal fencing Animal 80% 80% 80% 10
Install snow fencing Snow 53% 53% 53% 10

The cost of a countermeasure is calculated based on present construction costs. Since the crash analysis
was performed for a 10-year period, if the service life of a countermeasure was different than 10 years, it
was converted to a 10-year cost. For example, if a countermeasure had a service life of five years, the
current construction cost would be two times the cost of one application.
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The benefit is calculated based on societal crash costs. It represents the cost savings of crashes reduced.
A value is assigned to each type of crash severity (fatal, injury, or PDO). The values in Table 5.9 are
suggested for use in the analysis. However, the others may be used as the tribe deems appropriate.

Table 5.9 Societal Crash Costs

Crash Cost
Fatal $2,500,000
Injury $60,000
PDO $6,000

The ratio of benefit to cost is then calculated. Values less than 1.0 would indicate there is no benefit in the
improvement and the project should be eliminated. Based on the final analysis the tribe can use the
information for funding requests of the projects.

5.8 Chapter Summary

The roadway safety improvement program has been implemented on the Sisseton Wahpeton Oyate
reservation. A final list of projects is presented to the tribe to determine their priorities on the
reservations.

There are gravel roads identified as high-risk crash locations. Some crashes could be due to the lack of
maintenance and some appear to be due to high speeds since these roads are posted at 55 MPH. Many of
the paved roads were straight with little to no shoulders. Most of the roads with curves had adequate
curve warning signs. However, most crashes were run-off-the-road type. Recommendations are presented
for rumble strip/rumble stripe, safety edge, edgelines, and chevrons in curves for low-cost safety
improvements. SWO has many rural intersections that need attention to determine the best signage and
improvements.
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6. CONCLUSIONS AND RECOMMENDATIONS

6.1 Summary

Tribal communities have suffered with higher fatality rates on their roadways than the general U.S.
population. As the country has been successful in decreasing fatal and injury crashes over the past several
years, Native Americans have experienced an increase in these types of crashes.

This report presents a five-step methodology developed to help tribes improve their roadway safety
through low-cost improvements. The methodology was successfully implemented on the WRIR with
three low-cost projects funded by the Wyoming DOT and other safety measures implemented through
identifying safety concerns in their strategic plan.

WYT?LTAP and NPTTAP developed criteria for other tribes in the Northern Plains region to participate
in implementing the methodology on their reservations. The criteria required a commitment from the
tribes to follow through in the program and provide support. Three reservations were selected for
implementation: Standing Rock Sioux Tribe (SRST), Sisseton Wahpeton Oyate (SWO), and Yankton
Sioux Tribe. This report covers the implementation on the SWO reservation.

6.2 Conclusions

SWO is the third reservation where the five-step methodology has been implemented. Many differences
were noted throughout the process, as well as similar challenges faced by tribal governments in
implementing safety improvement programs. These included the following:
e SWO seemed to have adequate crash data, which were obtained from the South Dakota DPS.
SWO had a higher percentage of severe crashes than statewide.
SWO had more young drivers involved crashes than statewide.
SWO had a higher percentage of crashes involving alcohol.
SWO had high compliance with seatbelt/safety equipment use. This could account for fewer fatal
rollover crashes.
There are many intersection crashes on SWO.
There are many run-off-the-road crashes due to narrow roads with little or no shoulders.
o The tribe had major concerns about the township roads, which receive little maintenance due to
limited resources.

6.3 Recommendations

Based on the analysis and the projects identified for SWO, the following recommendations are provided:

e The improvement projects identified in this report should be coordinated with the state DOT as
well as with the respective counties for funding.

e The strategic plan should be updated to include the safety concerns identified in this report that
are not related to engineering improvements, including speeding, impaired driving, intersection
improvements, and pedestrian safety.

e A speed safety study should be performed on 118" Street, 123™ Street, 446A/446" Avenue, and
456" Avenue by the state DOT.

e An intersection study should be performed system-wide to determine best strategy to address
intersection crashes.

e The tribe should consider partnering with the townships to pool their resources to provide more
consistent maintenance.
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APPENDIX A: MAP OF SWO CRASHES
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APPENDIX B:

REVISED CRASH RANKINGS

Highway Beg End Total Crash
MP MP Crashes | Rank

446A/446 Ave 0 1 6 1
455 Ave (S) 9 10 6 1
459/458 Ave 2 3 6 1
164 St 0 1 5 4
446 Ave (S) 6 7 5 4
455 Ave (S) 0 1 5 4
455 Ave (S) 10 11 5 4
459/458 Ave 5 6 5 4
127 St 8 9 4 9

164 St 2 3 4 9

455 Ave (N) 16 17 4 9
455 Ave (S) 11 12 4 9
455 Ave (S) 12 13 4 9
459/458 Ave 4 5 4 9
BIA 15 13 14 4 9
Lake Rd 10 11 4 9
118 St 3 4 3 17
127 St 9 10 3 17
127 St 10 11 3 17
127 St 11 12 3 17
129/128 St 2 3 3 17
446A/446 Ave 1 2 3 17
446A/446 Ave 4 5 3 17
446A/446 Ave 6 7 3 17
446A/446 Ave 8 9 3 17
446A/446 Ave 12 13 3 17
446A/446 Ave 13 14 3 17
455 Ave (N) 10 11 3 17
455 Ave (N) 11 12 3 17
455 Ave (S) 13 14 3 17
455 Ave (S) 14 15 3 17
459/458 Ave 3 4 3 17
462 Ave 2 3 3 17
473 Ave 6 7 3 17
BIA 3 4 5 3 17
Lohre Rd 10 11 3 17
101 St 0 1 2 37
101 St 8 9 2 37
101 St 9 10 2 37
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Highway Beg End Total Crash

MP MP Crashes | Rank
101 St 13 14 2 37
118 St 2 3 2 37
123 St 3 4 2 37
127 St 0 1 2 37
127 St 2 3 2 37
127 St 3 4 2 37
127 St 4 5 2 37
127 St 5 6 2 37
127 St 6 7 2 37
127 St 7 8 2 37
127 St 12 13 2 37
127 St 15 16 2 37
445 Ave 2 3 2 37
446 Ave (S) 1 2 2 37
446 Ave (S) 2 3 2 37
446 Ave (S) 4 5 2 37
446 Ave (S) 5 6 2 37
446A/446 Ave 7 8 2 37
455 Ave (N) 1 2 2 37
455 Ave (N) 4 5 2 37
455 Ave (N) 6 7 2 37
455 Ave (N) 9 10 2 37
455 Ave (N) 15 16 2 37
455 Ave (N) 17 18 2 37
455 Ave (S) 4 5 2 37
455 Ave (S) 5 6 2 37
455 Ave (S) 6 7 2 37
455 Ave (S) 15 16 2 37
456 Ave 0 1 2 37
459/458 Ave 0 1 2 37
459/458 Ave 8 9 2 37
459/458 Ave 10 11 2 37
459/458 Ave 11 12 2 37
459/458 Ave 12 13 2 37
459/458 Ave 13 14 2 37
462 Ave 8 9 2 37
473 Ave 1 2 2 37
BIA 15 0 1 2 37
BIA 15 7 8 2 37
BIA 3 1 2 2 37
BIA 3 3 4 2 37
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Highway Beg End Total Crash

MP MP Crashes | Rank
Lohre Rd 12 13 2 37
Lohre Rd 18 19 2 37
Lohre Rd 19 20 2 37
Lohre Rd 23 24 2 37
101 St 1 2 1 85
101 St 6 7 1 85
123 St 0 1 1 85
123 St 1 2 1 85
123 St 4 5 1 85
129/128 St 0 1 1 85
445 Ave 3 4 1 85
446 Ave (S) 3 4 1 85
446A/446 Ave 3 4 1 85
446A/446 Ave 10 11 1 85
446A/446 Ave 11 12 1 85
455 Ave (N) 2 3 1 85
455 Ave (N) 7 8 1 85
455 Ave (N) 12 13 1 85
455 Ave (N) 13 14 1 85
455 Ave (S) 1 2 1 85
455 Ave (S) 3 4 1 85
455 Ave (S) 7 8 1 85
456 Ave 1 2 1 85
462 Ave 0 1 1 85
462 Ave 1 2 1 85
462 Ave 6 7 1 85
462 Ave 7 8 1 85
473 Ave 0 1 1 85
473 Ave 3 4 1 85
473 Ave 7 8 1 85
473 Ave 9 10 1 85
475 Ave 0 1 1 85
BIA 15 11 12 1 85
BIA 200 5 6 1 85
Lake Rd 0 1 1 85
Lake Rd 2 3 1 85
Lake Rd 3 4 1 85
Lake Rd 6 7 1 85
Lake Rd 9 10 1 85
Lohre Rd 0 1 1 85
Lohre Rd 8 9 1 85
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Highway Beg End Total Crash

MP MP Crashes | Rank
Lohre Rd 9 10 1 85
Lohre Rd 13 14 1 85
Lohre Rd 14 15 1 85
Lohre Rd 15 16 1 85
Lohre Rd 16 17 1 85
Lohre Rd 21 22 1 85
101 St 2 3 0 128
101 St 3 4 0 128
101 St 4 5 0 128
101 St 5 6 0 128
101 St 7 8 0 128
101 St 10 11 0 128
101 St 11 12 0 128
101 St 12 13 0 128
101 St 14 15 0 128
101 St 15 16 0 128
101 St 16 17 0 128
101 St 17 18 0 128
118 St 0 1 0 128
118 St 1 2 0 128
123 St 2 3 0 128
127 St 1 2 0 128
127 St 13 14 0 128
127 St 14 15 0 128
129/128 St 1 2 0 128
129/128 St 3 4 0 128
164 St 1 2 0 128
445 Ave 0 1 0 128
445 Ave 1 2 0 128
445 Ave 4 5 0 128
445 Ave 5 6 0 128
446 Ave (S) 0 1 0 128
446 Ave (S) 7 8 0 128
446A/446 Ave 2 3 0 128
446A/446 Ave 5 6 0 128
446A/446 Ave 9 10 0 128
455 Ave (N) 0 1 0 128
455 Ave (N) 3 4 0 128
455 Ave (N) 5 6 0 128
455 Ave (N) 8 9 0 128
455 Ave (N) 14 15 0 128
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Highway Beg End Total Crash

MP MP Crashes | Rank
455 Ave (S) 2 3 0 128
455 Ave (S) 8 9 0 128
456 Ave 2 3 0 128
456 Ave 3 4 0 128
459/458 Ave 1 2 0 128
459/458 Ave 6 7 0 128
459/458 Ave 7 8 0 128
459/458 Ave 9 10 0 128
462 Ave 3 4 0 128
462 Ave 4 5 0 128
462 Ave 5 6 0 128
473 Ave 2 3 0 128
473 Ave 4 5 0 128
473 Ave 5 6 0 128
473 Ave 8 9 0 128
475 Ave 1 2 0 128
BIA 15 1 2 0 128
BIA 15 2 3 0 128
BIA 15 3 4 0 128
BIA 15 4 5 0 128
BIA 15 5 6 0 128
BIA 15 6 7 0 128
BIA 15 8 9 0 128
BIA 15 9 10 0 128
BIA 15 10 11 0 128
BIA 15 12 13 0 128
BIA 15 14 15 0 128
BIA 200 0 1 0 128
BIA 200 1 2 0 128
BIA 200 2 3 0 128
BIA 200 3 4 0 128
BIA 200 4 5 0 128
BIA 3 0 1 0 128
BIA 3 2 3 0 128
Lake Rd 1 2 0 128
Lake Rd 4 5 0 128
Lake Rd 5 6 0 128
Lake Rd 7 8 0 128
Lake Rd 8 9 0 128
Lake Rd 11 12 0 128
Lohre Rd 1 2 0 128
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Highway Beg End Total Crash
MP MP Crashes | Rank
Lohre Rd 2 3 0 128
Lohre Rd 3 4 0 128
Lohre Rd 4 5 0 128
Lohre Rd 5 6 0 128
Lohre Rd 6 7 0 128
Lohre Rd 7 8 0 128
Lohre Rd 11 12 0 128
Lohre Rd 17 18 0 128
Lohre Rd 20 21 0 128
Lohre Rd 22 23 0 128
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APPENDIX C: LEVEL | FIELD EVALUATION RANKING

44

. Level 1 Level I

Highway Beg MP | End MP Score Rank
456 Ave 1 2 7 1
446 Ave (S) 7 8 10 2
455 Ave (S) 0 1 12 3
455 Ave (S) 11 12 14 4
446 Ave (S) 6 7 16 5
456 Ave 0 1 16 5
456 Ave 2 3 16 5
456 Ave 3 4 16 5
462 Ave 0 1 17 9
459/458 Ave 0 1 18 10
462 Ave 4 5 18 10
123 St 0 1 19 12
123 St 1 2 19 12
123 St 2 3 19 12
123 St 3 4 19 12
123 St 4 5 19 12
446A/446 Ave 0 1 19 12
446A/446 Ave 1 2 19 12
446A/446 Ave 2 3 19 12
446A/446 Ave 3 4 19 12
462 Ave 1 2 19 12
462 Ave 2 3 19 12
462 Ave 3 4 19 12
127 St 12 13 20 24
127 St 13 14 20 24
127 St 14 15 20 24
127 St 15 16 20 24
118 St 2 3 21 28
118 St 3 4 21 28
Lake Rd 4 5 21 28
455 Ave (S) 4 5 22 31
455 Ave (S) 5 6 22 31
455 Ave (S) 7 8 22 31
459/458 Ave 1 2 22 31
Lake Rd 0 1 22 31
Lake Rd 1 2 22 31
Lake Rd 2 3 22 31
Lake Rd 3 4 22 31
Lake Rd 5 6 22 31
Lake Rd 6 7 22 31
Lake Rd 7 8 22 31
Lake Rd 8 9 22 31
Lake Rd 9 10 22 31
Lake Rd 10 11 22 31




. Level I Level I

Highway Beg MP | End MP Score Rank
Lake Rd 11 12 22 31
118 St 0 1 23 46
118 St 1 2 23 46
164 St 0 1 23 46
164 St 1 2 23 46
164 St 2 3 23 46
455 Ave (S) 6 7 23 46
455 Ave (S) 8 9 23 46
455 Ave (S) 9 10 23 46
455 Ave (S) 10 11 23 46
Lohre Rd 8 9 23 46
127 St 0 1 24 56
127 St 1 2 24 56
127 St 2 3 24 56
127 St 3 4 24 56
127 St 9 10 24 56
445 Ave 1 2 24 56
445 Ave 2 3 24 56
445 Ave 3 4 24 56
445 Ave 4 5 24 56
445 Ave 5 6 24 56
455 Ave (S) 1 2 24 56
455 Ave (S) 2 3 24 56
455 Ave (S) 3 4 24 56
475 St 0 1 24 56
475 St 1 2 24 56
BIA 200 2 3 24 56
446 Ave (S) 2 3 25 72
446 Ave (S) 3 4 25 72
446 Ave (S) 4 5 25 72
446 Ave (S) 5 6 25 72
473 Ave 1 2 25 72
101 St 10 11 26 77
101 St 11 12 26 77
101 St 12 13 26 77
101 St 13 14 26 77
101 St 14 15 26 77
101 St 15 16 26 77
101 St 16 17 26 77
101 St 17 18 26 77
BIA 200 1 2 26 77
BIA 200 3 4 26 77
BIA 200 4 5 26 77
BIA 200 5 6 26 77
446A/446 Ave 4 5 27 89
446A/446 Ave 5 6 27 89
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. Level I Level I

Highway Beg MP | End MP Score Rank
446A/446 Ave 6 7 27 89
446A/446 Ave 7 8 27 89
446A/446 Ave 8 9 27 89
446A/446 Ave 9 10 27 89
446A/446 Ave 10 11 27 89
446A/446 Ave 11 12 27 89
446A/446 Ave 12 13 27 89
446A/446 Ave 13 14 27 89
455 Ave (N) 0 1 27 89
455 Ave (N) 1 2 27 89
455 Ave (N) 2 3 27 89
455 Ave (N) 3 4 27 89
455 Ave (N) 4 5 27 89
455 Ave (N) 5 6 27 89
455 Ave (N) 6 7 27 89
455 Ave (N) 7 8 27 89
455 Ave (N) 8 9 27 89
455 Ave (N) 9 10 27 89
455 Ave (N) 10 11 27 89
455 Ave (N) 11 12 27 89
455 Ave (N) 12 13 27 89
455 Ave (N) 13 14 27 89
455 Ave (N) 14 15 27 89
455 Ave (N) 15 16 27 89
455 Ave (N) 16 17 27 89
455 Ave (N) 17 18 27 89
455 Ave (S) 15 16 27 89
459/458 Ave 2 3 27 89
459/458 Ave 3 4 27 89
459/458 Ave 4 5 27 89
459/458 Ave 5 6 27 89
459/458 Ave 6 7 27 89
459/458 Ave 7 8 27 89
459/458 Ave 8 9 27 89
459/458 Ave 9 10 27 89
459/458 Ave 10 11 27 89
473 Ave 0 1 27 89
473 Ave 5 6 27 89
473 Ave 6 7 27 89
473 Ave 7 8 27 89
473 Ave 8 9 27 89
473 Ave 9 10 27 89
BIA 200 0 1 27 89
445 Ave 0 1 28 134
455 Ave (S) 12 13 28 134
455 Ave (S) 13 14 28 134
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. Level I Level I

Highway Beg MP | End MP Score Rank
455 Ave (S) 14 15 28 134
BIA 15 7 8 28 134
BIA 15 13 14 28 134
127 St 8 9 29 140
127 St 10 11 29 140
127 St 11 12 29 140
446 Ave (S) 1 2 29 140
462 Ave 5 6 29 140
462 Ave 6 7 29 140
462 Ave 7 8 29 140
462 Ave 8 9 29 140
BIA 15 5 6 29 140
BIA 15 6 7 29 140
BIA 15 8 9 29 140
BIA 15 9 10 29 140
BIA 15 10 11 29 140
BIA 15 11 12 29 140
BIA 15 12 13 29 140
Lohre Rd 0 1 29 140
Lohre Rd 1 2 29 140
Lohre Rd 2 3 29 140
Lohre Rd 3 4 29 140
Lohre Rd 4 5 29 140
Lohre Rd 5 6 29 140
Lohre Rd 6 7 29 140
Lohre Rd 7 8 29 140
127 St 4 5 30 163
127 St 5 6 30 163
127 St 6 7 30 163
127 St 7 8 30 163
446 Ave (S) 0 1 30 163
473 Ave 4 5 30 163
BIA 15 14 15 30 163
Lohre Rd 9 10 30 163
Lohre Rd 10 11 30 163
Lohre Rd 11 12 30 163
Lohre Rd 12 13 30 163
Lohre Rd 13 14 30 163
Lohre Rd 14 15 30 163
Lohre Rd 15 16 30 163
101 St 4 5 32 177
101 St 5 6 32 177
101 St 6 7 32 177
101 St 7 8 32 177
101 St 8 9 32 177
101 St 9 10 32 177
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. Level I Level I

Highway Beg MP | End MP Score Rank
BIA 15 0 1 32 177
BIA 15 1 2 32 177
BIA 15 2 3 32 177
BIA 15 3 4 32 177
BIA 15 4 5 32 177
101 St 0 1 33 188
101 St 1 2 33 188
101 St 2 3 33 188
101 St 3 4 33 188
473 Ave 3 4 34 192
Lohre Rd 16 17 34 192
Lohre Rd 17 18 34 192
Lohre Rd 18 19 34 192
Lohre Rd 19 20 34 192
Lohre Rd 20 21 34 192
Lohre Rd 21 22 34 192
Lohre Rd 22 23 34 192
Lohre Rd 23 24 34 192
129/128 St 0 1 35 201
129/128 St 1 2 35 201
129/128 St 2 3 35 201
129/128 St 3 4 35 201
459/458 Ave 11 12 35 201
459/458 Ave 12 13 35 201
459/458 Ave 13 14 35 201
473 Ave 2 3 35 201
BIA 3 0 1 38 209
BIA 3 1 2 39 210
BIA 3 2 3 39 210
BIA 3 3 4 39 210
BIA 3 4 5 39 210

48




APPENDIX D: LEVEL | FIELD EVALUATION WORKSHEETS

49



ZlL SN je peal jo pu3 9'Gl (6 S 8 8 S € 09l -1'GL
HaAINO o} s1exew 309[q0 | vl [62 S 8 8 S € 0sl-Lvl
6¢ S 8 8 S € ovl-L€l
6¢ S 8 8 S € oeL-17cl
ubis JuIoN 8°} 1 [62 S 8 8 S € 0cCL-L'LL -
6¢ S 8 8 S € 0'LL-L0L )
6¢ S 8 8 S € 00L-16
Molie |gnop sey ing ubis jul ON 98 (62 S 8 8 S € 06-18
MOY Ui sea1} 2°7 Buiyojed unys ‘seany m aund g7/ (€2 S 4 8 S € 08-12
0€ ] 6 8 S © 02-19
[eas diyo jo pus 0’9 Juswaned psjelousidp GG [0 S 6 8 S € 09-19
"MOLIE 9|qNOp pue [- paxJew uolossIBiul 00Z VI 0°G [0S S 6 8 S € 0G-L¥y
pus Je aied yym ssed ou suoz buissed oN  [0g [ 6 8 S c oOv-1¢
$S0108 AemanLp/m | / VIg ‘Buluiem ‘Ape ou °/ VIg Uim uonoasiau| 6°Z [0€ ] 6 8 S € 0e-17¢
awaed ojul pue abpa je uoneleban Juswaned Jood Jano [eas diyD [og 5] 6 8 S [ 0Z-1'1L
Gy Uo dojs “jul Joj Bulutem soueape oN ‘(8Z ¥D) 19a1S /z| Je uibag [oe S 6 8 g € 01-00
QO > »
00@09& o4 o%v.v «se/ os.f/ ) %‘@ 4@@ 06/«0 JO.MMA% K] s/@
SjusLWo? & » ) & 009/00 0%79%9 & &L & & >
N /e TN & ¢ g
¢ AN
GG Hwi peeds ‘SSe|D peoy
Jleydsy :99eHNnS peoy ON PEOY|  supsulys a1qqaq ‘dv.L1/,LAM ‘fisniL ‘siuuaq 10300110 V1L dN ‘9Anejussaidal
‘yibuen peoy BNUBAY {Gi BWEN PeOY| g ‘ypieytaqy Yi|o ‘4ojeuipioon uonepodsues] OMS :wed] uopenjeay :S9)oN
| :ebed yL/0L/6 ®¥eq SSQ :lojenjeas uonenjea p|ald | |aAa7




suonoasIelul Je plalhk inoge GOLNIN ¥e %007,

au|lI8lU80 pape} ‘saulebpa ON,

09 ¥e pu3 ¢1S 85 e aduelsip JybIS 09}

Bunpew uswaned pape} ‘ubis Buiuiem annd oN GGl |2 / ) € ¥ S 091 -1Gl
(1S 251 1) Aufere) 0z pY 0 0°GL “siaxpew /m abpuq piO Z'vL |82 L 8 v v S 0SL-1Lvl
8¢ L 8 4 14 S ovL-L€l
aul| Ajunoo je buiduys ‘suoz tes|o ut s309[q0 02} (82 L 8 4 14 S 0€L-1cl
4o doup ‘uoude oN |pL 9 2 L L v 0zZL-L'LL
ubls doys pape} ‘aue| Jybu psads ybly ‘subls ou 1S €51 0°L1 (€2 9 8 3 14 14 0'LL- L0k “
ubis ou 1S 26l 0°0) [€2 9 8 3 14 14 00L-16
€C 9 8 3 14 14 06-1'8
jul Je saysesd IS LG uo ubls pjaih “subls ou 1S |G| 0822 9 8 3 14 € 08-12
%4 9 8 3 14 14 02-19
punoqyinos uo asepns MON 09 |ZC 9 8 } 14 € 09-1'9
[44 9 8 l % € 0G-1¥
144 9 8 € % € 0v-1¢
e 9 8 € % € 0e-1¢
YW JuwAd ou “ubIs Jul OU IS L /M Ul 0°Z “S1ediew/m abpuq pIO 'L 72 9 8 € 14 € 0c-1L'L
SI}W pud OU ‘MO| 00} JouIeq d|qed #°0 "pesye doys ON 'zl SN e ulbag [zl } } € 14 € 0'L-00
O > »
oo/ 352/ &% S P «o.&«% o K
SjuaWwon > @% ome/o.o ooz.vsov & & o..ue «oo >
> \J R N IR ¢ L
\ & < 8 8 ~
Jlwi peads 1SSe|D peoy

:90BUNG Peoy| 0¢ ‘P AJUNOD sUBqOY :'ON Peod| asupsuiyg s1qqeq ‘dVLT/,LAM ‘fisniy ‘siuuaq ‘10302110 dVLL dN ‘9Anejussaidal
‘ybusT peoy (S) enusny GG :BWeN peoy| yig Ypaeysaqg 1D “10JRUIPIOO) UoHEMOdSURI] OMS WES] UOREBN|BAT SSJON

Z .ebed ¥L/0L/6 -8led

SSQ -ojeneAy uonen|eA3 plald | [oAa]




52

(anv 0GY) Ul Aem-1, 1e doys Aem-¢ ‘ubis peaye dois oN

OAY 0G¥ Je pu3g (€2 ] € € ] yA 0€-17¢
obpug 6z "edojs deals[ez S € € S ) 0zZ- 1)
[[EWS *® MO| ‘Pape} ouIsed JO N0 dos ‘oulse) je 'SoY Hels Ay €61 (€2 ] € € ] yA 0'L-00
padeunsal >_«Cm0®._ .to QO._U Qmmﬂm pue adua}
‘doys 1e Buiysey ‘sanijie}  "UOIeAIBSSY JO SPISINO ‘BAY GG Je ulbag
O > D
P @ 2 R D
ouIsed pue gz| 0} ybnouy | S o™ v «%/% 3 O & o@v
K 3] ? @o@ 00\«/00 60/.7 F& L Ky >
*Alunon uojbuipo) sjUBWWO > 2 2 X o
JunoH UoJdUIPOD S} o S /«u &o%& P &N sno,v/ow«o & 8
< \
Jwi peads :SSe|D peoy
:90BHNG peoy IS ¥9lL 'ON peoy

:yjbua] peoy 9 peoy AlJuno) :aweN peoy

aupsulys a1qqad ‘dv.11/,LAM ‘Msni] ‘sjuusq 4030a11d dVLL dN ‘@ABEjussaidal
vig ‘Jpdeysaqy g9 ‘dojeulpioo) uonenodsuel] OMS :Wed] uoenjeAs :SSJON

€ abed vL/0L/6 -9fed

SSQ Joenjeny uopen|eAz plald | [9As]




53

umo} ybnoayy ybnos ‘BurX yY 97 ‘Aegep) Ul 1S Ulejp 03Uo uing

(s zvL) 69 ¥ puzg “Anere; 9'G “Ayepey |°G - doys papey [0l 4 4 4 4 4 08-12
a|bue peq o)e| 0} peol SS890E Gy "aAIND Je Ajljeleq “anNnd 0} 8S0|0 00} (9] L Z ¥ € 9 0/-19
ubis Buiuiem annd 9°p "ubis aand 0} payoeye buissed oN  [GZ 9 / ¥ [ [ 09-1G6
(S #1) &und uo douesud ‘Ajiele) | “siojesul|ep dsn sennd Jayo |Gz 9 YA 14 € S 0G6-1¥
SUOJABUD M BAIND Z'Z 'Oljed] 3onJ] "eullJajuad passold yunip ‘Ajiwey | |GZ 9 / ¥ 5 [ 0v-1¢
Ajjere-ninwi |1y yo doj z°Z "Apum ‘sauljebps ‘ebueyo adeuns peoy Q'L [z 9 ) ¥ € S 0€-1¢C
MOY Ul sjteq Aey "siojesus|ip inqg ubls Bululem annd ou 20 62 S L S 8 14 0cC-1'L
Jap|noys ou ‘suljebpa ou ‘moueN ‘(3S 8¥L) pus Umos je peis [og S ) 12 8 9 01-00
‘sanjele; Au O > > N
‘peoJ uo yled sieo ‘aye| wouy LmE__mmzﬂ _mv_mm_\u__ ,wo&os& @av%%.o \Weao%. %h/o%vo@@ o«o.w%; %o o@v
Japg o} oiyed; Jeoq Jo jo| ‘wesy AesH “(ouise)) ® o% & S so@.%@/%e %s & @e £°
dS ‘UMOUS]EAA O} 9JN0J UIB\ :S}USBWIWOD b N ® /% ¥ f /@o >
GG :Hwiq peadg ‘8sB|D peoy

Jeydsy :@0epng peoy “'ON PEOH| aupsulys alqgqaq ‘dVL1/,lAM {Aysnu] ‘siuuaq ‘4030311 dV.LLl dN ‘@Anejuasasdas
‘yibus peoy SV OFp BWEN PeoY| y|g ‘jpieysaq3y Yo ‘1ojeuipioo) uonepodsues] OMS wed] uonenjeas :S9JON

v ebed vL/0L/6 -9fed

SSQ Joenjeny uopen|eAz plald | [9As]




(Gpyd0D)i1S6ZL ¥ PUT CEL|LZ ] J S Z 9 ovl-lel
ubis Aemanp uspply 8°Z| "SAY ‘Ouel) jeoq ‘seouesus Auew 0zl [/z2 L L S 2 9 0€L-12l
'y jo doy Je @oUElUS Jeq 6Z) B L€l "SSOUBNUS SsaulsNg 9'LL [/Z / / G 7 9 0ZL- 1L
Bunjiew ou ‘skemanlp @ U1'1S Z€EL L 0L |22 A 1 G 2 9 0LL-1L0L &
S3USBID IS €1 M JUI 0’6 "SAIND JO PUS Je JUs U] Yed PUBIPOOM 28 [/Z J 1 G 2 9 00L-16
slojeaulep /m Yyoyp desp G/ douenua jul paads ybiy /m annd 0°L [Le J J S z 9 06-18
$S010 pad ‘@nnd uo sayseld ‘ubls ualp|Iyo Joy YdlepA /M ubls anund 9 {22 / / [ Z 9 08-172
peaye dojs ou ‘sayseld (G v|9) IS GEL I €9 "seduenus Auew z'9 (/g i L S Z 9 0.-179
JUIogl 1B yseo €6z i L G F4 9 09-17§
Sayseld ¢ pue psads ybly IS Zg| woy JIxe Jusbue) Gy [ /2 / / S z 9 0G- 1Y
MOLIe 8|qnop Ou aAINd Ul 1S /€| 8°¢ “peads o981 /m jem usym diis 2°€ (61 z € 9 z 9 ov-1¢
jul Joj Bujurem Ape ou 33 gL 0'¢ o doip 6°L (61 Z € 9 Z 9 0¢-17¢
annd e siojeauldp ‘Buiyiew Jo Jauleq ou ‘peol jo abpa je aye [6lL Z e 9 Z 9 0Z-1L
ubis ydw syym psads aun) “ypou Buipesy z| SN e 1elS (61 z € 9 z 9 01L-00
O > N
SOAIND Ul SUOI}09SIaUI «oo.Nwoe& %.Woo.& %eeoom,. n%h/s%woaz.& o«O.Ws«sz s/.@
UM AAIND ‘peod Buoje seunlu] :sjuawwod ? & & seoo s %o.%av */ & & o2
GG Nwi peads 'sse|) peoy

}eydsy :90epng peoy “ON PEOY|  supsulyg 21992Q ‘dv.L1/,LAM ‘Msniy ‘siuuaq ‘103011Q dV.LL dN ‘dAnejussaidal

:yjbus] peoy

ANV 91y/VOvrYy SUEN peoy

VvIg “pieylaga Y119 ‘10jeuipioo) uonenodsuel] OMS :Wea] uopenjeAg :SajoN

G :abed

vL/0L/6 ®ked

SSQa Hojeniens uopen|eA3 plald | |9A]




‘Jul ] e yseso Anful

6771 OJuUl SuIN} §°¢ "JUl /M 8AIND 9°¢ "SISYIEW /M LIBAIND Z°¢C (GE 8 6 S A 9 ov-L¢
Jur /m annd 'z “paoeldar spesu Yo obpug z'z [Ge 8 6 S L 9 0e-1¢
8AIND Je Jul 07| |GE 8 6 S VA 9 0c-1'L
Jsp|noys ON "V9v¥ je UelS |GE 8 6 S L 9 0'L-00
0 > o O
Auno) [[eysJepy “sayselo uonoasiajul Apsopn %oo%oo& @O.M,oo@ o%ewo%.f%%w%m‘%.& so«O.Ws@ soao %@v
‘87 01 Ofp WO} BAIND :SIUWLO D) owe /«% seo%w. fs ;wo 2 o%so%, & &L
¢ 2\
Jlwi peads 1SSe|D peoy

:90BUNG peoy 19941S 6C1 'ON PEOY| aupsulyg aiqqaqg ‘dV.L1/,lAM ‘Aysnu] ‘siuuaq ‘10309a11Q dV1l dN ‘@Anejuasasdal

:yjbua peoy G peoy Ajuno) :aweN peoy

VIg “9pieyiaqg $1o ‘Iojeulpioo) uopeuodsuel] OMS :Wead] uonen|eAy SajoN

9 'ebed v1/0L/6 -®¥ed

SSQ ‘Jojenjeny uoljenjeAg p|ald | [9A97

55




¢00/ vid pue /z| je dojs Aem- pesu aqhepy ,

"9U0Z Jes|d Ul aam Ang "eAy Gy Jul 0°9) e pul [oz S € 9 4 14 09L-191L
$8yseld ou ul 106 VIg |02 S € 9 4 14 0SGL-Lvl
0c S € 9 4 14 ovL-1L€l
Kepano mau “Jensad Jo umo} Je BuX ¥y 0°¢1 [0Z S € 9 4 14 o€l-Lct
6C S JA 9 L 14 ocL-1L'LL
6C S yA 9 L 14 o'LL-1L0l %
'6G% UO papasu bujubls ;dojs Aem- oghepy “6Sy /M Ul Je Seyseld 6°6 |2 S L 9 2 1 00L-16
,» 00/ VIg uo dojs ‘sawn|or ybly ‘pamaxs ‘00 Vid /M | |62 °] L 9 JA 14 06-18
S8Yseld ‘SuNd B (1Y JO WONOq Je jul 672 ‘ubis/m |y desys g7 o€ S L 1 L J 08-12
0€ S J v J ) 0L-19
0€ S L % J J 09-1G
0€ S L 12 J J 0G-1LY
MOLIE /M SMND °€ (2 S S I € J ov-1L¢e
MOLIE /M SAIND Q°Z ‘uoljeaul|ap OU aANd G'Z ‘peaye aMnd #°Z |2 [ [ 14 € A 0¢c-17¢
4 S S 14 € L 0c-1L
Japinoys ou ‘sedojs des}s ‘Budiw JuwAd ON 611 1B Hels [ve S S % € YA 0'L-00
Au > o O
sajiw %o&%e& /#o.vooo,& %eso%. & h/e%w%/ y o«o.Ws«e/ & &
0°8 1SJI} SAYSEID UONOSSIaUI ASO) SIUaWWOD >e &/ S/ .%o« &/ & & & o2
~ \ [ A%.v N\ &0 &/4 ~
\
Jwi peads 1SSE|D peoy
:20BUNG peoy I'ON peoy

:yibua peoy

19911S /¢l :AWeN peoy

aupsulys 21qqad ‘dv.11/,LAM ‘fsniy ‘siuusq 410302110 dVLL dN ‘dApejuasaidal
Vvig ‘pieylaqg g1 ‘10jeuipiood uopepodsues] OMS :Wwed] uonenjeas SajoN

| :ebed

vL/0L/6 -o¥ed

SSQa Jojenfers uonen|eA piald | [oAa]




S\Y €.y ¥e pu3g

Iy desys uo adeys peq ul JaLieq 8|qed "ennd /L1 |22 14 S S g € 0CL-1LLL ~
44 14 S S S € 0'LL-10L gl
sawoy sidiinw /m sAemaauq [zz 2 S S g € 00L-16
44 14 S S S € 06-18
44 % S S S € 08-12
[44 % S S S € 0/2-19
[44 % S S S € 09-1G
¥4 € S S S € 0G-1¥
'89% 40 aienbs g | pjnoys “ui 8l Aiessaosuun ‘goy jul pamays £°¢ [zg 14 S S S € 0v-L¢
auljabpa ou ‘Jspjnoys uo uoneleban [zz ¥ [9 [ 9] [ 0¢€-17¢C
Jap|noys ou ‘sAemanup ‘sayodjed ‘molleu ‘euoz Jes|d Jeau \\OY Ul seall [zZ ¥ [ S S € 0z-1'L
sayseld ¢ul 01.dS 1e doue)sip ybis ‘01as/zz) e uibeg [zz 14 ] S S € 0'L-00
O > »
oo@@a& & oom. ,m\a/o.s.ﬂ. «%/a%vo@@ «O.MN«@% 2 s/@
sjuswwon > & N AR 6%,9% < L 2 >
N \J A R AN R N &£
\ & ~ E @ ~
2w peadg SSe|D peoy
:90BUNG peoY "ON peoy

yibua peoy

peoy oYeq :aweN peoy

aupsulys 3199aq ‘dv.LT/,LAM ‘fisniy ‘siuuaq “1030a11Q dVLL dN ‘3Apejuasaidal
VIg 9pieyaqy #11o “10jeulpioo) uonepodsuel] OMS Wead] uopenjeas S9)joN

g :abed

v1L/0L/6 ®keqd

SSQ Jojenjeny uonen|eA3 plad | [oAa]




0'0Cc- 16l

06l -18l

0'8l-1'2LL

0ZL-19l

09l -1'GL

0SGL-1vl

ovl-1Lel

0€lL-17cl

0clL-1L

58

0'LL-10l

00L-16

06-18

08-12

02-19

09-16

0G-1¥

0v-1¢

[«] Nol No) Nol Nol Nol No) No) o No]

0e-l1Le¢

J994S L 1| pue peoy s3eT ppniAl Je sand

0c-1'l

[9ABID 0] Suin} ‘8AIND Je SOUBIJUS BpIS ‘eAIND pajersjaladng

0| O O| O] O| O| ©O| O] ©O| O]l Of| O
| 0] O] O] O] O| O ©O| ©O| O] ©O| ©
AN| N O] O] O| O| O] O] ©O| O]l OO
—| v ©| O] O] O| O O] ©O| O] O| ©
le] Bio) ol Nol ol Nl No) o) o) Ho No) Ne)

0'L-00

sjuswwo)

3+ N
/S @ ©? o o 000 eﬁ.@
>/ L .o.vs /s & o™ 9 A»o

W peads

'sse|) peoy

:90BlNG peoy

"ON peoy

:yjbua] peoy

anuaAY G/ aWeN peoy

aupsulys a1qqad ‘dv.11/,LAM ‘Msni] ‘sjuusq 4030a11d dVLL dN ‘@ABEjussaidal
vig ‘Jpdeysaqy g9 ‘dojeulpioo) uonenodsuel] OMS :Wed] uoenjeAs :SSJON

:abed

vL/0L/6 -9fed

SSQ Joenjeny uopen|eAz plald | [9As]




59

00l ¥epuz|lg S 6 14 S 14 00L-1'6
peos pauopueqe je ubls dois €6 (/2 S 6 14 S 14 06-18
Y4 S 6 14 S 14 08-12
Ayeyey Juswinge abpug 0L [L2 S 6 v S 2 02-19
VX4 S 6 14 S 14 09-19
0¢ S 6 14 S VA 0G-Lv
ye 9 6 8 S 9 0v-1¢
°1% 9 6 8 S VA 0e-17¢
ubis Buissoi0 188 ¥ "S8YSeId QL L/M Ul || (G2 S 6 14 S 4 0cC-1'L
auljabpa ou ‘Jepjnoys ou ‘souelsip JybIs ou Ju e8NS || e Heis |z S 6 14 S 14 0L-00
QO > »
00&09& & o//“wv %.e/os.,v. %‘@eﬂé Vo@mo «O.MM%%« & s/@
SjuaWWOo D > % ) 0/0 00\(/0,0 00/.79% 9«0@ &&O /J..v@ JQO OV
N NS L/ TN & ¢ &
¢ AN
2w paads :SSe|) peoy

:90BUNS peoy ON PEOY|  supsulys a1qqaq ‘dv.L1/,LAM ‘fisniL ‘siuuaq 10300110 V1L dN ‘9Anejussaidal
‘yibuen peoy BNUaAY €/ ‘BWEN PeOYH| g ‘ypieytaqy yi|o ‘4ojeuipioon uonepodsues] OMS :wed] uopenjeay :S9)oN

0l :ebed vL/0L/6 -°fed

SSq -Jojenjeny uonen|eA plald | 19Aa




SAY GGY je pu3 (9¢ S 6 € 8 b 08L-1'LL
9c S 6 € 8 L 0/L-19l
9C S 6 € 8 L 09l -1'Gl
lews 00} uBls dojs ‘|jiy uo ‘peaye dojs ou Jul 65 |92 S 6 € 8 b 0GL- Lyl
9c S 6 € 8 3 oyl -L€l
92 S 6 € 8 3 o€L-Lcl
T4 S 6 € 8 3 0cL- L' o
92 S 6 € 8 3 0'LL-Lol o
ce S 6 9 L S 00L-16
ce S 6 9 L S 06-18
4> S 6 9 L S 08-1'2
[4> S 6 9 L G 0L-19
43 S 6 9 L S 09-1'g
S9al)/M Pa}IWI| YINos 0} adue}sip Jybls ‘g9y Je peaye dois ou 6y [Z€ S 6 9 L S 0S-1¥
€€ S 6 9 L 9 0v-lLe
€e S 6 9 A 9 0ec-1Lc
€€ S 6 9 L 9 0c-1L
JIap|noys ou ‘auljebps ou ey €/ Je els [ee S 6 9 A 9 0'L-00
O > N
s/ &/ LTI 58 o &
sjuUsWWOD) e«o% @e% Ooé%o 60/. & eoe /sso &£ % od
< N Ce/ TN & & S &
AS \
Jwi peads 1SSe|D peoy
:90BUNS peoy “ON PEO|  aupsulyg 81qqaq ‘dv.L1/,LAM :fisniL ‘siuuaq ‘10}0811Q V1L dN ‘eAnejuasaidal

:yibua] peoy

19818 LQ| ‘BWeN peoy

VIg ‘pieylaqg Y119 “10jeuiplood uonepodsuel] OMS Wead] uonenjeAg SajoN

L1 :ebed

v1/0L/6 ®ked

SSQ Hojenfens uonen|eAg plald | [9Aa]




0l AMH @s 1e pua e 14 S 9 L S 0'8L-1ZL
VX4 14 S 9 L S 0'ZL-19l
1c 14 S 9 L S 09L-161
x4 14 S 9 L S 0GL-1Lvl
/e 14 S 9 L S ovL-1€l
lc 14 S 9 L S ocl-1el
e 4 S 9 L S och-1LL —
12 14 S 9 L S 0LL-10L o
lc 14 S 9 L S 00L-16
e 14 S 9 L S 06-18
12 14 S 9 L S 08-1'2
lC 14 S 9 VA ] 0/2-19
e 14 S 9 L S 09-1G
djay pinom (abpa Ajojes) ebpam Japinoys "sdujs ejquini suljebps oqhep |1z 12 S 9 i S 0G- 1V
auoz Jes|d ul ssjod Jamod |z 4 [*] 9 A [ 0v-1¢
spaads ybly A|qissod ‘jey pue ybrens [z v S 9 ) S 0€-1¢
Soyselo [ewlue pue Jano|[ol [elenas [z 1% [*] 9 A S 0c-11
S Ol N ‘19241S L0l ¥e Heis (/g 14 S 9 VA S 0'1L-00
O > »
£ O.Voo.& %\s/o%. ,w@ %v o@.& b.mﬂ%« D e/w/
SJuauI0D F) NS SO £F > o
¥ NS S/ TN S N 2
\ LN
GG NwI paads :SSE|Q pEdY
:90BjNg peoy “'ON PEOY| aupsulysg aiqqaq ‘dVL1/,lAM ‘fisniy ‘siuuaq ‘10308110 dV.LL dN {2Anejussaidal
‘yibua peoy (N) ey GG ‘oweN peod| g “pdeysaqg #119 ‘Jojeulplood uopenodsuel] OMS :WEea] uolenjeAg :SSJON

ZlL :8bed ¥vL/0L/6 ‘8¥eq

SSQ -Jojenjeny uonenjeAg piald | |sA97




0°0C- L6l
0'6L-1'8L
0'8L-L'ZLL
0°ZL-191
09L-1L'GL
0GL-LYL
ovlL-1L€lL
1S /¢l ¥epu3|le € L S VA S o€eL-LclL
e € L S yA S ocL-L'LL
yoeoudde je jz| uo sdijS sjquiny asieAsuel] aqfew iz g / G ] [ 0LL-10l @
6G¥ 1e ybnoyy swnjon YoIH /g € L S J S 00L-16
GZ| ¥e yseld uonossidul ‘g py Ajunod z'g (/2 € L S VA S 06-18
X4 € L ] yA S 08-12
e € L S VA S 02-19
spoads ybly Ajgisssod - Jybrens ‘moueN |1z € L S A S 09-1§G
S8Yseld [ewiue pue Janoj|oy | L2 € L S VA S 0G-L'Y
Y4 € L S yA S ov-1L¢
[BJE} | ‘S8YSEeID [eJaAdS M &N G2 (/2 € L S VA S 0e-l1¢
J8pINOYS ON  |2¢C € 4 S A S 0c-1L'1L
90BepNs jJuadal Ing Yw }ownd ou ‘moueN ‘S 03N ‘0L AmH as e uibag (gl [ Z [ [ g 01L-00
(2) N
&/ & L o%.« O %w% ) S
sjuaumIo FS/ N ST £F X o
N /«s P %a. RN 00/&00. R4 )
S LN
GO :Jwiq peadg| 10199100 Jole|y [einy :SSe|D peoy
}Jeydsy :9depng peoy “'ON PeOH| augsulys alqgqaqg ‘dVLT1/,LAM Msniy ‘sluuaq ‘10302110 dVLL dN ‘dAnejussaidal
:yjbus peoy (N) Ay 6GH :aWweN peoy Vvig “pieytaqy g1 ‘4ojeuipioo) uopjepodsues] OMS :wea] uonenjeay :SIJoN
¢l ebed 7L/0L/6 ‘8leq SSa -Jojenjeas uopenjeA3 p|ald | 19A97




63

0l AmH @S e pus £'gpe ] 6 8 8 14 06-18
1 S 6 8 8 14 08-12
ubls Buissold 19aQ 8'9 [¥E S 6 8 8 2 0.-19
ve S 6 8 8 14 09-1'G
Gl < HaANd 0} doup deeq 8y [re S 6 8 8 14 0G-1Y
e ] 6 8 8 14 ov-1¢
sayseld ‘@ouejsip 1ybis poob ‘pzl | 0°¢ [ S 6 8 8 14 0€-1¢
e S 6 8 8 14 0cC-1'1
(N 01 S) 198115 /21 1B HEIS [PE S 6 8 8 14 0'L-00
QO > NN
2 & > &
oo&ds& QV oo,& &P .wwé@eﬂév 06/& K a&«a 0&0 s/.@
sjuawwo) > VS MO/ ST F S ) > >
® \J L/ EF L PR ¢ L
\ o ~ L 8 X
¢ LN
“Jlwi peads “SSe|) peoy
:90BUNS peoy ’ON peoy

:yjbua] peoy

('PY 21YoT) AV G SWEN Peoy

aupsulys 3199aQ ‘dvV.LT/,LAM ‘AisniL ‘sjuuaq ‘40}0911d dV1L dN ‘9Anejussaidal
vig 9pieydaqy Y119 ‘4ojeuipioo) uonenodsuel] OMS Wea] uonenjeAg :SajoN

14

”mmm&_

v1/0L/6 -oked

SSQ Joenieny uonen|eAd plald | 9]




(anv 6SY) Z2L AMH AS 0 18 pu3

uonjoalIp Yyoes gL | uo dojs ‘gGy UO UBIS pIaIA /M UOIJODSIBIUI 8pIM O'C

sue| ul buideys woy sugeq 0'2

HaAIND je Jaxiew oolqo buissin 671 |12 3 3 S 8 Z o0v-1€
eale [enuapisal ‘Ydw Gg ‘ubis uaip|iyD 1o} ydlem vl [1g € € S 8 4 0e-1¢
suspjnoys [ind ‘buideysas spssu peoy €z 3 [3 S ] 2 0Z-11L
ubis ajym ydw ge/m ubis uaipiyd 10} yole (M 03 3) GG Je Hels [z € € S 8 14 0'L-00
O > DD
2 S > BN
oo@@e@ /”O.VO/%v éwé @ %@sﬁ\v 00/@ ) s&«e 090 90.@
sjuaWWOoH 2 s% ARy S soe L8 P o®
.IQ /¢ @@ %@. % )W N &60/. @QO A\ IAQ
N \
G Nwi paadg ‘Sse|Q peoy

[BABID B3BUNS pEOY 8 VIg 'ON Peod| aupsulys aiqqaqg ‘dVLT/LAM ‘fysna] ‘siuuaq ‘40393lig dV.1l dN ‘@Anejuasasdaa
‘yibue peoy 19811S gL | ‘BWEN peod| wy|g ‘pieysaql yi|o ‘1ojeuipiood uonjeuodsues] OMS :wed] uonenjeA :SaJON

Gl :ebed ¥L/0L/6 :®1ed

SSQ Hojenfens uopen|eAg plald | [9Aa7]

64



12} feal \\OY Ul 90Us) ZGh

apeoleq 10 Bululem paouBAPE OU /M J8}eM Je Spus peod a|il | noge

4sniq Ul UMOp ¢St Je ubls pesojo peoy

peol ul Ban ‘awnjon mo| Auan 2|

¥GY PUE €| Woly Buljanel]

9'¢ 18 pug (1Y ' BaA 0] onp 3SIp 1YBIS 100d "€Z|/M JU1 9°E

"Jul Je spus | ‘nIyl SI 9G¥

g1 Uo 1q p|o e Ajele} ‘Up|ys uo Ban “pZ| uo auoz Jes|d ul 4d @ &M Ang

"¥Z| woy 1jud g/m ajbue ande yz| woy ANjiqisn 1ood | /m ul 8| [91 4 S 4 S 4 ov-1L¢
"dIND ,01L/m paoeldas oq 0} abpug /'L [91L 4 S 4 S 4 0e-L¢
jul Je abeubis ou ‘9G{ 0JuO uIN} G "PEOJ JO paysem [aaesb |z 1 L 1 z Z 0Z-1L
‘UMOID OU ‘pieoqusem Ybnoy P [IIMpooD B L0/ VIF e HelS [9L 4 S @ S 4 0'L-00
O > O D
D> & 2 o S VS
s/ S SIS o8 & S
speoy diysumo| :sjuawwo’) 2 o% K %0 60/ > %e /s@o & e o®
g N R Jr @ O\ sao.%o Y @
N \
Jwi peads :SSe|) peoy
:90eUNg peoy “'ON Peod| aupnsulys alqqeq ‘dVL1/lAM ‘{RQysnu] ‘siuuaq ‘103oai1q dv1l dN ‘aAnRejuasasdal

:yjbus] peoy

OAY 9G¥ ‘DWEeN peoy

VIg “9pieyiaqy B1o ‘4ojeuipioo) uonenodsuel] OMS Wea] uopenjeAg :SajoN

9l :abed

L/LL6 ©kead

SSa Jojenjeny uonen|eAg plald | |9A]

65



(pd @1yo7) 6 1e pul |61 € € S S € 09-1'g
6l € € S S € 0G-1¥
6l € € S S € ov-lLe
6l € € S S © 0e-1¢
ubls ajnoJ snq |0oyds |00Yds (61 € € S S € 0cC-Lt
uBls auNd “JapINoYs Ou JepIM €21 651 18 LeiS (61 € € S S € 0'L-00
o NS
S P %a/os.,vv S0 b.mw.«% & S
Speoy diysSumo] :SJuaWWo ) > > @a% ooé/oo o%,e% & & %a e«% o
N N P %@. o O\ @00/&00 A J
N \
Jlwi peads :SSe|) peoy
‘9JBUNS pEOY “ON PEOY|  aupsulys a1qqaq ‘dv.L1/,LAM ‘MisniL ‘siuuaq ‘40)0a11Q dV.LL dN ‘dAnejuasaidal

:yjbua peoy

1901]S €2} :9WEeN peoy

Vig ‘Jpleydaql yi|o ‘Jojeulpioo) uopepodsuel] OMS Wea] uonenjeAy :SajoN

Ll

:abed

vL/LL/6 °¥ed

SSQ -ojenjeny uonen|eA3 plald | [9Aa]

66



(1szzL) € vIg 1e pu3

peaye dojs ou pue jui | Jo} ubls annd ojbue Jybu /G [y 3 8 3 J [3 09-16
uoljo8JIp Jayjo woy ubls snund ou (4 € 8 € yA € 0S-1LY
anno ul Aemanup ‘Ayfee; ‘ubls anno G'¢ |4z 3 8 € ) € ov-1¢€
4 € 8 € VA € 0€-1¢
ybnou ‘buiyoled ‘aoeuns pjo ‘aul] AJunod ssoi) [y e 8 e . € 0zZ-1'L
Bunprew juwnad ou ‘edeuns JameN (N 03 S) /z| Je ulbag [gez € 8 3 i i 01-00
O > O O
2V A > N
S 440& o é«e < .%\h/e%..v%z % > s@@ & aﬂ.@
SUETTTTLY) > » %A,, KA S & & £ & RS
N N /TN & N 2
¢ AN
Jwr peads :Sse|) peoy

‘9JEUNS PECY ON PEOY|  asupsulyg a19qaq ‘dvL1/,LAM ‘MisniL ‘siuuaq 1030a11Q dV.LL dN ‘dAnejussaidal

:yibua] peoy

BanuUBAY Gpp aWeN peoy

Vvig ‘pleytaqy Y19 “ojeuipioon uoneuodsuel] OMS Wea] uopen|eAy :S9joN

8l

:abed

vL/LLi6 -efed

SSq -Jojenjeng uofienjeAg piald | [9A97

67



0L AMH @S e pus 6'v [6E 9 6 8 8 8 0G-1Y
"ubls Jano uoneleban 9 ‘0z [6€ 9 6 8 8 8 o0v-1¢
JOPIM JBpINOYS ()°Z "9AND UO SI0Jedul|dp ‘@MNnd Uo SUOaYD |GE 9 6 8 8 8 0ec-1¢
ubis anInd plepuels aq pjnoys ubis annd ajbue Wbu z'0 [6€ 9 6 8 8 8 0cC-1'L
sbuppew uwnd g subis mau ‘600z pekepano (zzl) St 1e uibeg [ge g 6 ] 8 8 01-00
O O O .
2V S > N
£ %v%@ S E/ S o5 o S
SUE T oY) > » o% KA S &L & o
> N Ce/ ¥ N & > v
¢ AN
Jwi] peads :SSe|D peoy

:90BUNS peoy “ON PEOH|  aupsulys a1qqaq ‘dv.L1/,LAM ‘MsniL ‘siuuaq ‘1030211Q dVLL dN ‘eAnejuasaidal

:yjbua] peoy

€ Vig BWweN peoy

VIg ‘pieylaqg J1|o “ojeuipiood uopeuodsuel] OMS wea] uopen|eAg :S9)oN

6l :9bed

vL/LLi6 -8¥ed

SSq -Joenjeny uonen|eAz plald | [9A]

68




Gz AMH as 1e pue 0°GL

paned 0°y1 [0€ S J1 9 S L 0GL- LYl
paads ybly ‘Janojol - Ajjele} 6°¢ "ubls pRIA Gy G'ZL |82 S S VA A 14 ovl-L€l
ubls ¥Sl UMO JNOA 1B |[aAel} - peOJ paulejulew wnwiuln (62 [ [ yA . [¢] oecL-172
MOY Ul dd "pud yoes Je uiebe |anesb peys ¢} 1 (62 S S A A S 0cL-L'LL o
6¢ 14 8 VA VA € 0'LL-L0L o
6¢ 14 8 A VA € 00L-1'6
6¢ 14 8 VA L € 06-18
8¢ 14 8 VA L 4 08-1'2
4o doip ‘Buiyni desp 0°L |62 v 8 L i € 0L-19
|onelb 3 padeysas aq 0} spasu ‘ybnoi g moueN |62 v 8 / J [3 09-16
subis Bursnyuod (01 00 [eysIeN) GLL JUI 6% "INO Usem /'y [zg 9 S ) ) ) 0G-1¥
soeyoeoldde ul sadid ou ‘Jno paysem Jap|noys ¢°¢ [ze 9 [9 ] yA . ov-1¢
sayoeoudde ul sadid ou 'z ‘Ino paysem Japjnoys 9°z [ze 9 [ . . / 0e-17¢
MOY Ul Seall “YJOM Jep|noys spasN |zge 9 ] / yA A 0c-1'1L
s8|lw G Jo} SIA G ul/m [aneIb mau ‘pauohipuodsy 0L AMH as je ulbeg [z 9 S . ) l 01-00
Q > »
o8/ 8 L&/ SR & P S
Sjuawwo T/ N ST £E oy o
N /vs P %e. RN 00/&/40. 4 X
¢ AN
Jwi peadg :SSe|D peoy
9JBUNG peoy AV 9y B Lyy ON PEOY|  aupsulys a1qqeq ‘dv.L1/,LAM Msniy ‘siuuaqg ‘10302110 dVLL dN ‘oAneuSsaldal
‘yibus peoy Gl VIg ‘BWeN peoy| w|g ‘ipieysaq3 Ji|o ‘4ojeuipioo) uopepodsues] OMS :wed] uopenjeas :SIJON

0c abed viL/LL/6 -ered

SSQ Joenjeny uonen|e3 plald | [9Aa]




70

1S 9€1¥e puU3 06 (62 14 8 L L € 06-18
6¢ 14 8 L L € 08-1'2
6C 14 8 L L € 02-19
peaye n_me ou ‘Ban 0} anp >u___n_w_> Jood yseld ¢¢|l | |62 1% 3 A A € 09-16
dnxeaiq peos (g} € S 14 14 4 0G-LY
6l € S 14 14 € ov-1L¢
6l € S 14 14 € 0e-1¢
JojuIM Ul Z INq ||B 'SaYSEID [eWIU. J1}SSWOP Z @ SISN0|I0Y (61 € S 14 14 € 0c-1'L
aullebpa ou “Jul [elanas ‘}ses uo sasnoH (S 03 N) IS Lzl je ulbag [/1 € 2 2 v v 0'1L-00
QO > »
s/ S L&/ SRS Jolw% # &
SjusLIWo) P » AM% /«oé/o.o SSE &L e«% o®
)/.v /¢ &8 %&. ) .ﬂv \ %OQ/.&OO A\ )@
N \
GG Wi psads :sse|) peoy
Jeydsy :99elNS peoy ON PEO|  augsulyg 21qqaq ‘dV.L1/,LAM :AisniyL ‘siuuaq ‘10308110 dVLL dN ‘9Anejuasaidal

:yibua] peoy

BNUBNY g9y eWeN peoy

VIg “9pieyiagy Y119 ‘0jeuipioo) uonenodsuel] OMS wea] uoien|eAy SajoN

Lz :ebed

viL/LL/6 ®keqd

SSQ Hojenfens uonen|eAg p|ald | |9A]




Jo8fosd m dujs ajquunt Jepinoys pusLLILLIOIY

Ay 9G1 Je pus 0°9 |92 14 A 9 S 14 09-1'G
9C 14 A 9 S 14 0S-L'Y
so|lw 9 Jnoge dn Yeaiq @ ssjoy jod (9 14 A 9 S 14 ov-1¢€
deap @ sado|s deals |2 2 L 9 S 2 0€-17¢
9C 14 L 9 S 14 0c-1'L
yseso Ul ‘6Gy e uibeg [z 14 L 9 S S 0L-00
4 S
WG$ spuny Aojes vig Jo} vig o) %os%a@ %.M,o,v@ o 90% @%Mﬁ%.@ s%..w% & vs%
paniwgns ‘abpam Japjnoys B AelisnQ :sjuswwiod) b.«a /«% sao%.w. fs ;/.«e 2 .‘o%eooo.. & A»o
\ LN
Jwi] peads :Sse|) peoy
:90elNgS peoy “'ON PEOY| aupsulysg aiqqaq ‘dV.L1/lAM ‘Rysna] ‘siuuaq ‘40303l VL1 dN ‘eAnejuasaidal
‘yibua peoy 00C VIg -‘8uWeN peoy| wig ‘pieysaqy J1|o ‘dojeuipioo) uoneuodsuel] OMS :Wead] uonenjeAy :S9JoN

Z¢ obed vL/LL/6 ‘®ed

SSQ -Jojenjeny uonenjeAg piald | |sA97

71



00c-16l

06lL-18L

08L-1'ZL

0'ZL-19L

09L-1'GL

0Gl-1Lvl

ovlL-1€l

o€l-1ch

ocL-1LLL

0'LL-L0L

00L-16

06-18

08-1'2

0°2-19

09-16

1S /¢l ¥ pu3 6y

0G-1¥Y

0Ov-1¢

MOY Ul S8al} ‘Seyseld [ewiue g Jano|joy

0e-1¢

WbBielis peol ‘desis Ajsalejal sayolq

e

0c-1L

(N 01 S) 00Z VI9 1B uibeg

| W] V| V| V| O O] O] ©O| O] ©O| ©

D O O] O] O] O| O] O] ©O| O]l ©Of ©
NN NN O Ol Ol Ol Ol O ©
NI NN NN Ol Ol O] Ol O]l Of O
NN NN O Ol Ol Ol Ol O ©

0'L-00

sjuswwo)

&
) S

N >
. Q O
&

‘Hwi peedg

'Sse|) peoy

:2081Ng peoy

"ON peoy

:yjbua] peoy

(S) 6GY BWEN peoy

aupsulys a1qqad ‘dv11/,LAM ‘Msni] ‘siuuaq 10302110 dV.LL dN ‘oABejuasaidal
Vvig ‘Jpleysaqy Yo ‘dojeulpioon uonepodsuel] OMS :wed] uoen|eAg :S9)oN

€¢

:abed

vL/0L/6 ‘8¥ed

SSQ Joenieny uonen|eA3 plald | [9Aa]

72



(N 01 S) 00z VId ¥ pu3 ¥¢l |G S 6 1 L 1 o¥l-L¢€l
Wbiens peos ‘desys Ajaaielas sayoug [ge S 6 VA VA VA 0€EL-17¢l
MOY Ul S881} ‘SByseld [ewlue 1§ Janojloy  [GE S 6 l J . 0ZL- 1Ll =
1S /21 ypm uonossia| |2z € ) S ) S 0'LL-170L o~
yoeoidde je ;g| uo sdi}S a|quiny asiaasuel) aghely [z e . S A ] 00L-16
1S /21 yim uonossiew| €8z € i S ) S 06-18
6G e ybnoiyy swnjor yoiy |2z [3 ) S J S 08-1.
GZ1 ¥e yseld uonossisl ‘g py Ajunod z'9|zz 3 i S 1 S 0L-19
spaads ybly A|qisssod - ybrens ‘moueN [z [3 J S J S 09-16
Sayseld [ew|ue pue Jano||oy |12 € L S . S 0G-L¥
1z 3 i S i S 0v-1¢
[e3e} | ‘seyseld [esanas m aMnd Gz [z € . S L S 0€-172
Jspinoys oN [zz € z S L S 0Z- 1)
20BNS JUD8J JNQ W JowAd ou ‘MoLEN S 0} N ‘0L AmMH as je uibeg [gl € z S € S 01-00
"$}S0d 8[IN PesIAal ypm (Y3IoN) & P2 %w%v &% o.mw%/ ) S
9AY 65 pue (YINog) 9AY 6GH 104 }OBYSHIOM s«oe% /q% ooé/oo 0%,9% eeo sso«%s ¢ao >
PauIqWIod B SI Sy | :SjusWWod) ¥ N f /%e. LN sao/./%o. N &

G9 Jwi peadg| 10308)100 Jofely [einy :Sse|D peoy

Jeydsy :90epng peoy "ON peoy

yibua] peoy O\Y 6GY BWEeN peoy

aupsulys a1qqaq ‘dv.L1/,lAM :Misniy ‘siuuag ‘1030ai1Q dVLL dN -@Anejuasaidas
Vi9 ‘pieylagl yl11o ‘4ojeulpioo) uoneuodsuel] OMS :wed] uopenjeAay :Sa)ON

‘abed vL/0L/6 -ofed

SSQ -Joenjeny uopen|eaz piald | [9As]




0l AMH s e pus [y S 6 8 8 14 0'SC- L've
e S 6 8 8 14 0vZ-L'eC
ubis Buissoid 198Q 8°Z¢ [¥E S 6 8 8 14 0'€C-L'¢e
e ] 6 8 8 14 0¢c-1'le
Gl < Hanno o3 doup deaq 802 (€ S 6 8 8 14 0’lg-1'0C
I S 6 8 8 14 00Z-L6L
sayseld ‘@oue)sip ybIs poob Yzl | 0'6L [ S 6 8 8 14 0’6l -1'8L
e S 6 8 8 14 0'8L-1'LL
129 S 6 8 8 14 0'ZL-19L
¥S¥ Uo dois “jul Joj Buiuiem aoueape oN (82 ¥D) IS /ZI /m uoNdasIaul (0€ S 6 8 S € 09l - 1'SL
swAed ojul pue abpas je uoljeaban ‘Juswaned Jood Jano eas diy) [og [ 6 Q [ [ 0GL- LVl
$s0108 Aemanup/m | / vig ‘Bulutem ‘Ape ou ‘/ vig yum uonossial £zl (og S 6 8 S € ovl-1Lel
pua Je a1ed yym ssed ou sauoz buissed oN [og g 6 ) S € 0€lL-172l
"MO.e 9|gnop pue |- paxIew uoldssIsiul 00Z VIg 9°01 |0€ S 6 8 S € 0cL-1'LL
[eas dIyd Jo pus 9’6 ‘Jusaned pajesoudlep | 0l [0 S 6 8 S € 0'LL-10L
0¢ S 6 8 S € 00L-1'6
MOY Ul sea1} 67, Buiyoled urys ‘'seasy m aund ¢ [ez S @ 8 S € 06-18
Molle 8|gnop sey nqg ubls jul oN 0°/ 62 S 8 8 S € 08-12
6¢ S 8 8 S € 0/2-19
6¢ S 8 8 S € 09-19
ubis jur ON 8°¢ [62 S 8 8 S € 0S-1¥
6¢ S 8 8 S € ov-L¢
6¢ S 8 8 S € 0oe-1e
HaAIND o} siexlew 3091d0 G°| (62 S 8 8 S € 0c-1'L
(N 01 3)zL Sn 1e ubag [62 g 8 8 S € 01-00
's)sod 91N PasiAal ypm (YyuoN) 2 2 O.V oo...o m\eboo.ﬁ > %\h/ %VO/@ o.mw%ﬁv/ ) 0.@
MY YSY PUE (UINOS) SAY pGY 10} }0USHJOM /) S/ §S/ P £ & o
pauIquIod B S| S1Y | :S)UaWWon ¥ N & /%e. OO °Moo//%o. ¢ °
Jwi peads :SSe|) peoy
:90BUNGS peoy “'ON PeOH| aupsulys alqqaqg ‘dV.L1/,lAM ‘Aysnu] ‘siuuaq ‘40303lig dV.LL dN ‘@AnRejuasasdas

1yibus peoy| ("pY 81YoT) ‘BAY G BWEN peoy

Vvig ‘Ipleysaqy Yo ‘dojeuipiood uoeuodsuel] OMS :wea] uopen|eAy S9joN

:obed 71/0L/6 ‘®led

SSQ HJojenierd] uonen|eA3 platd | [oAa]

74



APPENDIX E: COMBINED RANKING
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Highway Beg End Total | Crash | Levell | Levell | Combined
MP MP Crashes | Rank Score Rank Rank
101 St 0 1 2 37 33 188 225
101 St 1 2 1 85 33 188 273
101 St 2 3 0 128 33 188 316
101 St 3 4 0 128 33 188 316
101 St 4 5 0 128 32 177 305
101 St 5 6 0 128 32 177 305
101 St 6 7 1 85 32 177 262
101 St 7 8 0 128 32 177 305
101 St 8 9 2 37 32 177 214
101 St 9 10 2 37 32 177 214
101 St 10 11 0 128 26 77 205
101 St 11 12 0 128 26 77 205
101 St 12 13 0 128 26 77 205
101 St 13 14 2 37 26 77 114
101 St 14 15 0 128 26 77 205
101 St 15 16 0 128 26 77 205
101 St 16 17 0 128 26 77 205
101 St 17 18 0 128 26 77 205
118 St 0 1 0 128 23 46 174
118 St 1 2 0 128 23 46 174
118 St 2 3 2 37 21 28 65
118 St 3 4 3 17 21 28 45
123 St 0 1 1 85 19 12 97
123 St 1 2 1 85 19 12 97
123 St 2 3 0 128 19 12 140
123 St 3 4 2 37 19 12 49
123 St 4 5 1 85 19 12 97
127 St 0 1 2 37 24 56 93
127 St 1 2 0 128 24 56 184
127 St 2 3 2 37 24 56 93
127 St 3 4 2 37 24 56 93
127 St 4 5 2 37 30 163 200
127 St 5 6 2 37 30 163 200
127 St 6 7 2 37 30 163 200
127 St 7 8 2 37 30 163 200
127 St 8 9 4 9 29 140 149
127 St 9 10 3 17 24 56 73
127 St 10 11 3 17 29 140 157
127 St 11 12 3 17 29 140 157




Highway Beg End Total | Crash | Levell | Levell | Combined
MP MP Crashes | Rank Score Rank Rank
127 St 12 13 2 37 20 24 61
127 St 13 14 0 128 20 24 152
127 St 14 15 0 128 20 24 152
127 St 15 16 2 37 20 24 61
129/128 St 0 1 1 85 35 201 286
129/128 St 1 2 0 128 35 201 329
129/128 St 2 3 3 17 35 201 218
129/128 St 3 4 0 128 35 201 329
164 St 0 1 5 4 23 46 50
164 St 1 2 0 128 23 46 174
164 St 2 3 4 9 23 46 55
445 Ave 0 1 0 128 28 134 262
445 Ave 1 2 0 128 24 56 184
445 Ave 2 3 2 37 24 56 93
445 Ave 3 4 1 85 24 56 141
445 Ave 4 5 0 128 24 56 184
445 Ave 5 6 0 128 24 56 184
446 Ave (S) 0 1 0 128 30 163 291
446 Ave (S) 1 2 2 37 29 140 177
446 Ave (S) 2 3 2 37 25 72 109
446 Ave (S) 3 4 1 85 25 72 157
446 Ave (S) 4 5 2 37 25 72 109
446 Ave (S) 5 6 2 37 25 72 109
446 Ave (S) 6 7 5 4 16 5 9
446 Ave (S) 7 8 0 128 10 2 130
446AAV/:46 0 1 6 1 19 12 13
44615\]/:46 1 2 3 17 19 12 29
446A/446 2 3 0 128 19 12 140
Ave
44613/:46 3 4 1 85 19 12 97
446AAV/:46 4 5 3 17 27 89 106
446AAV/:46 5 6 0 128 27 89 217
44615\]/:46 6 7 3 17 27 89 106
446AAV/:46 7 8 2 37 27 89 126
44615\]/:46 8 9 3 17 27 89 106

76




Highway Beg End Total | Crash | Levell | Levell | Combined
MP MP Crashes | Rank Score Rank Rank
44613/:46 9 10 0 128 27 89 217
446AAV/:46 10 11 1 85 27 89 174
446AAV/:46 11 12 1 85 27 89 174
HOASAS 12 13 3 17 27 89 106
446AAV/:46 13 14 3 17 27 89 106
455 Ave (N) 0 1 0 128 27 89 217
455 Ave (N) 1 2 2 37 27 89 126
455 Ave (N) 2 3 1 85 27 89 174
455 Ave (N) 3 4 0 128 27 89 217
455 Ave (N) 4 5 2 37 27 89 126
455 Ave (N) 5 6 0 128 27 89 217
455 Ave (N) 6 7 2 37 27 89 126
455 Ave (N) 7 8 1 85 27 89 174
455 Ave (N) 8 9 0 128 27 89 217
455 Ave (N) 9 10 2 37 27 89 126
455 Ave (N) 10 11 3 17 27 89 106
455 Ave (N) 11 12 3 17 27 89 106
455 Ave (N) 12 13 1 85 27 89 174
455 Ave (N) 13 14 1 85 27 89 174
455 Ave (N) 14 15 0 128 27 89 217
455 Ave (N) 15 16 2 37 27 89 126
455 Ave (N) 16 17 4 9 27 89 98
455 Ave (N) 17 18 2 37 27 89 126
455 Ave (S) 0 1 5 4 12 3 7
455 Ave (S) 1 2 1 85 24 56 141
455 Ave (S) 2 3 0 128 24 56 184
455 Ave (S) 3 4 1 85 24 56 141
455 Ave (S) 4 5 2 37 22 31 68
455 Ave (S) 5 6 2 37 22 31 68
455 Ave (S) 6 7 2 37 23 46 83
455 Ave (S) 7 8 1 85 22 31 116
455 Ave (S) 8 9 0 128 23 46 174
455 Ave (S) 9 10 6 1 23 46 47
455 Ave (S) 10 11 5 4 23 46 50
455 Ave (S) 11 12 4 9 14 4 13
455 Ave (S) 12 13 4 9 28 134 143
455 Ave (S) 13 14 3 17 28 134 151
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455 Ave (S) 14 15 3 17 28 134 151
455 Ave (S) 15 16 2 37 27 89 126
456 Ave 0 1 2 37 16 5 42
456 Ave 1 2 1 85 7 1 86
456 Ave 2 3 0 128 16 5 133
456 Ave 3 4 0 128 16 5 133
459/458 Ave 0 1 2 37 18 10 47
459/458 Ave 1 2 0 128 22 31 159
459/458 Ave 2 3 6 1 27 89 90
459/458 Ave 3 4 3 17 27 89 106
459/458 Ave 4 5 4 9 27 89 98
459/458 Ave 5 6 5 4 27 89 93
459/458 Ave 6 7 0 128 27 89 217
459/458 Ave 7 8 0 128 27 89 217
459/458 Ave 8 9 2 37 27 89 126
459/458 Ave 9 10 0 128 27 89 217
459/458 Ave 10 11 2 37 27 89 126
459/458 Ave 11 12 2 37 35 201 238
459/458 Ave 12 13 2 37 35 201 238
459/458 Ave 13 14 2 37 35 201 238
462 Ave 0 1 1 85 17 9 94
462 Ave 1 2 1 85 19 12 97
462 Ave 2 3 3 17 19 12 29
462 Ave 3 4 0 128 19 12 140
462 Ave 4 5 0 128 18 10 138
462 Ave 5 6 0 128 29 140 268
462 Ave 6 7 1 85 29 140 225
462 Ave 7 8 1 85 29 140 225
462 Ave 8 9 2 37 29 140 177
473 Ave 0 1 1 85 27 89 174
473 Ave 1 2 2 37 25 72 109
473 Ave 2 3 0 128 35 201 329
473 Ave 3 4 1 85 34 192 277
473 Ave 4 5 0 128 30 163 291
473 Ave 5 6 0 128 27 89 217
473 Ave 6 7 3 17 27 89 106
473 Ave 7 8 1 85 27 89 174
473 Ave 8 9 0 128 27 89 217
473 Ave 9 10 1 85 27 89 174
475 Ave 0 1 1 85 24 56 141
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475 Ave 1 2 0 128 24 56 184
BIA 15 0 1 2 37 32 177 214
BIA 15 1 2 0 128 32 177 305
BIA 15 2 3 0 128 32 177 305
BIA 15 3 4 0 128 32 177 305
BIA 15 4 5 0 128 32 177 305
BIA 15 5 6 0 128 29 140 268
BIA 15 6 7 0 128 29 140 268
BIA 15 7 8 2 37 28 134 171
BIA 15 8 9 0 128 29 140 268
BIA 15 9 10 0 128 29 140 268
BIA 15 10 11 0 128 29 140 268
BIA 15 11 12 1 85 29 140 225
BIA 15 12 13 0 128 29 140 268
BIA 15 13 14 4 9 28 134 143
BIA 15 14 15 0 128 30 163 291
BIA 200 0 1 0 128 27 89 217
BIA 200 1 2 0 128 26 77 205
BIA 200 2 3 0 128 24 56 184
BIA 200 3 4 0 128 26 77 205
BIA 200 4 5 0 128 26 77 205
BIA 200 5 6 1 85 26 77 162
BIA 3 0 1 0 128 38 209 337
BIA3 1 2 2 37 39 210 247
BIA 3 2 3 0 128 39 210 338
BIA3 3 4 2 37 39 210 247
BIA 3 4 5 3 17 39 210 227
Lake Rd 0 1 1 85 22 31 116
Lake Rd 1 2 0 128 22 31 159
Lake Rd 2 3 1 85 22 31 116
Lake Rd 3 4 1 85 22 31 116
Lake Rd 4 5 0 128 21 28 156
Lake Rd 5 6 0 128 22 31 159
Lake Rd 6 7 1 85 22 31 116
Lake Rd 7 8 0 128 22 31 159
Lake Rd 8 9 0 128 22 31 159
Lake Rd 9 10 1 85 22 31 116
Lake Rd 10 11 4 9 22 31 40
Lake Rd 11 12 0 128 22 31 159
Lohre Rd 0 1 1 85 29 140 225
Lohre Rd 1 2 0 128 29 140 268
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Lohre Rd 2 3 0 128 29 140 268
Lohre Rd 3 4 0 128 29 140 268
Lohre Rd 4 5 0 128 29 140 268
Lohre Rd 5 6 0 128 29 140 268
Lohre Rd 6 7 0 128 29 140 268
Lohre Rd 7 8 0 128 29 140 268
Lohre Rd 8 9 1 85 23 46 131
Lohre Rd 9 10 1 85 30 163 248
Lohre Rd 10 11 3 17 30 163 180
Lohre Rd 11 12 0 128 30 163 291
Lohre Rd 12 13 2 37 30 163 200
Lohre Rd 13 14 1 85 30 163 248
Lohre Rd 14 15 1 85 30 163 248
Lohre Rd 15 16 1 85 30 163 248
Lohre Rd 16 17 1 85 34 192 277
Lohre Rd 17 18 0 128 34 192 320
Lohre Rd 18 19 2 37 34 192 229
Lohre Rd 19 20 2 37 34 192 229
Lohre Rd 20 21 0 128 34 192 320
Lohre Rd 21 22 1 85 34 192 277
Lohre Rd 22 23 0 128 34 192 320
Lohre Rd 23 24 2 37 34 192 229
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