Appendix B: Crash and Data Analysis Detailed Review

Introduction

The City of Grandview is developing a Vision Zero Action Plan (VZAP) to identify and eliminate fatal and serious
injury (FSI) crashes for all road users in Grandview. With community input, this plan will prioritize road and
infrastructure projects that address safety challenges for residents, workers, and visitors of the City of
Grandview and support future funding opportunities for safety projects. The purpose of this crash and data
analysis appendix is to summarize citywide crash trends, which will inform the recommendations throughout
the plan by providing a detailed assessment of existing conditions and historical trends of crashes in the City of
Grandview.

The evaluation includes the evaluation of national and statewide crash trends, ten-year crash trends (2014-
2023) in the City of Grandview, and an equity analysis of crashes in the city, a proposed High Injury Network
based on historical crash data, and a High Risk Network for Grandview’s facilities.

Data Sources

The Grandview Vision Zero Action Plan is built on a foundation of reliable, comprehensive data. The following
key data sources informed the identification of high-risk locations (“hotspots”), the development of safety
interventions, and the evaluation of progress:

Crash Data from Missouri Department of Transportation: The Missouri Department of Transportation
compiles crash data from all law enforcement agencies across the state and provides in-depth information on
the type of crash (e.g. angle, head-on, rear-end), the roadway where the crash occurred, the people involved,
driver behaviors, and the vehicles involved in the crash. This data allows for a comprehensive analysis of crash
patterns and trends within the City of Grandview. Data was obtained from 2014 to 2023 based on availability.
Note that crash reports from law enforcement have known limitations, such as variability in detail, subjectivity,
and often incompleteness.

Road Network Data: Information on the public road network within Grandview, including traffic volumes and
attributes such as speed limits and annual average daily traffic (AADT), is used to assess the safety of different
road segments. The built environment can induce motorists and pedestrians to behave in certain ways, so it is
important to understand these attributes when evaluating how to build safer roads.

Intersection Data: Information on the public intersections within Grandview, including intersection control
and daily entering volume (DEV) is used to assess the safety of different intersections. The City of Grandview
owns and maintains approximately 700 intersections, excluding those located along MO-150 and the
intersection of I-49 Outer Roads & Blue Ridge Boulevard.

" This significant increase likely a result of Missouri Department of Transportation (MoDOT) implementing National
Highway Traffic Safety Administration’s (NHTSA) new Crash Report Sampling System (CRSS) in 2016. This system provides
more accurate injury counts (especially nonfatal injuries) using improved data collection methods and sampling designs

Census Data: The equity analysis for Grandview is based on data from the USDOT Equitable Transportation
Community (ETC) Explorer. Population data for the City of Grandview and Missouri from the 2020 US Census
was used to calculate the fatality rate per 100,000 people in their respective jurisdictions.

Crash Trends - City of Grandview

Between 2014 and 2023, there were 3,168 crashes in Grandview on streets and intersections included in the
dataset, with an average of approximately 317 crashes per year. The following sections describe the crash
trends based on what was available in the crash data.

Crashes by Year

Figure 1 shows the total number of crashes in Grandview by year. Over time the number of crashes in the city
increased at a steady rate from 2014 to 2016 and then significantly increased in 2017." In 2020, crashes
dropped significantly, likely due to the impacts of the COVID-19 pandemic. However, after 2020 crashes began
to increase once again. Figure 2 shows the number of crashes each year that resulted in a death or injury. The
trend of fatal and injury crashes varies from year to year. However, the data shows that the City of Grandview
experiences a yearly average of one fatal crash and eight serious injury crashes.
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Figure 1: All Crashes by Year (2014-2023)

that better capture the severity and frequency of motor vehicles crashes. Although the system was implemented in 2016,
adjustments to the CRSS data collection process were ongoing, producing a more stable and accurate trendline for the
following years (2017 and on).
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Figure 2: Fatal and Injury Crash Trends (2014-2023)

Crashes by Severity

Analyzing trends in FSI crashes is crucial for achieving the overall objective of reducing fatalities and severe
injuries. MoDOT categorizes crash severity into four levels: (1) Fatal, (2) Serious Injury, (3) Minor Injury, and (4)
PDO (Property Damage Only). To align crash severity with the KABCO scale, person-level data was utilized to
further divide Minor Injury into two distinct categories: (1) Suspected Minor Injury and (2) Possible Injury. This
process resulted in five new crash severity classifications: Fatal Injury (K), Suspected Serious Injury (A),
Suspected Minor Injury (B), Possible Injury (C), and No Apparent Injury (O).

Table 1: Total Number of Crashes by Severity Level (2014-2023)

Crash Totals in the Past 10 Years

Fatal Injury (K) 14
Suspected Serious Injury (A) 77
Suspected Minor Injury (B) 367
Possible Injury (C) 228
No Apparent Injury (O) 2,482
Grand Total 3,168

Table 1 shows the total number of crashes by the maximum severity of the crash (note: crashes may include
multiple fatalities or injuries). As shown in the table, the overwhelming majority of these crashes are property
damage only (fender benders). As mentioned, this planning effort and the Safe System Approach are focused

on eliminating the most serious crashes — those involving fatalities and serious injuries (as depicted in Figure 2.

Figure 3 portrays the trend of crashes resulting in a death or serious injury while Figure 4 shows the rolling
averages of these crashes for the most recent five years of crash data. As shown, the data indicates that the
City of Grandview averages one fatal crash and eight serious injury crashes annually.
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Figure 3: FSI Crash Trends (2014-2023)
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Figure 5: Map of FSI Crashes (2014-2023)

Crash Trends — Interstate 49

Figure 6 illustrates crash trends along |-49 by crash type and severity for the period between 2014 and 2023.
The data reveals that “Out of Control” crashes account for the largest proportion of fatal and serious injury
crashes, representing over 45% of such incidents. This highlights a notable safety concern likely tied to vehicle
stability, driver behavior, or roadway conditions.

Rear End and Passing crashes are among the most frequently occurring crash types. Rear End crashes make
up the highest percentage of all crashes (just over 35%) and contribute comparably to fatal and serious injury
crashes, indicating both frequency and severity. In contrast, while Passing crashes also occur at a relatively
high rate, they tend to result in less severe outcomes than either Out of Control or Rear End crashes.

The spatial distribution of these crashes, shown in Figure 7, further emphasizes recurring hotpots and patterns
along the corridor. These locations may warrant targeted safety interventions to address the types of crashes
most prevalentin each area.
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Figure 6: 1-49 Crashes by Crash Type (2014-2023)



Crash Trends by Mode
Figure 8 displays a comparison of vehicle-only crashes with pedestrian and bicyclist involved, also known as
Vulnerable Road User (VRU), crashes by severity. As shown, pedestrian crashes represent the highest
frequency of fatal and injury crashes (Figure 9). Meanwhile, vehicle-only crashes represent the highest number
of non-injury crashes. This gives a clear indication that VRU crashes are more likely to result in a fatal or serious
injury crash relative to vehicle-only crashes.
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Figure 8: Crash Severity by Mode of Travel (2014-2023)
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VRU crashes in the City of Grandview were found to have a much higher risk than those traveling in vehicles.
Specifically, there were 46 VRU crashes in the 10-year analysis period (2014-2023), including 28 pedestrians
and 18 cyclist crashes. This is an average of 5 VRU crashes each year with approximately 2 of these VRU
crashes resulting in a serious injury or death (each year). While pedestrians and cyclists were involved in
less than 2% of all crashes within the City of Grandview, 14% of these resulted in a fatal or serious injury crash.
This is in sharp contrast to crashes involving only vehicles, which while far more numerous but are much more
likely to be less severe. This indicates that pedestrians and cyclists have a greater risk of injury or death
while traversing the city’s transportation network, and future investments should prioritize improving
safety of these users.

Figure 10 illustrates a map of VRU crashes. The map reveals a notable concentration of FSI crashes along Blue
Ridge Boulevard and MO-150. These routes are major thoroughfares in the City of Grandview, where higher
vehicle speeds increase the likelihood of severe crashes involving pedestrians or cyclists. Additionally, several
injury crashes have occurred along Highgrove Road, likely due to the high-level of activity that occurs due to the
number of commercial establishments along this corridor between 1-49 and Byars Road.

Figure 11 and Figure 12 provide maps of VRU crashes separated by mode — pedestrian and bicyclist,
respectively. This separation offers a deeper insight into the specific locations of these crashes. For pedestrian
incidents, three FSI crashes occurred along Blue Ridge Boulevard; one fatal and one serious injury crash were
reported along I-49 Outer Road (W); and two serious injury crashes happened along MO-150 near White
Avenue. Furthermore, numerous suspected minor injury crashes were identified on Highgrove Road between I-
49 Outer Road and Bennington Avenue. The roadway characteristics along the Blue Ridge Boulevard and
Highgrove Road corridors were reviewed to get a better understanding of the context and potential contributing
crash factors. First, Blue Ridge Boulevard is a 4-lane undivided roadway with a speed limit of 35 mph (Figure
13). Second, Highgrove Road is also a 4-lane undivided roadway with a center lane designated for turning
movements and a speed limit of 35 mph (Figure 14). The proximity of Grandview High School at the northeast
corner of Highgrove Road and Bennington Avenue results in frequent pedestrian crossings at this location.

Bicyclist crashes, although more scattered throughout Grandview, show a pattern similar to pedestrian
crashes, indicating that targeted safety measures for both pedestrians and cyclists along these corridors
may be advantageous.

Figure 10: Map of VRU Crashes (2014-2023)




Figure 11: Map of Pedestrian Crashes (2014-2023) Figure 12: Map of Cyclist Crashes (2014-2023)



Crash Characteristics and Contributing Factors

Areview of all crashes and FSI crashes by the various crash characteristics and contributing factors is
discussed in the following sections.

Crashes by Crash Type

Figure 13 displays the proportion of all crashes and FSI crashes by crash type. As shown, out of control, rear
end, and right-angle crashes were the most common; however, head on and out of control crashes are more
represented among FSls.

Crashes by Time of Year

Figure 16 displays the proportion of all crashes and FSI crashes by time of year. As shown, more FSI crashes

have historically occurred in the summer months (June, July, August, and September). This may be associated

with the higher number of VRU FSI crashes in the summer months (as shown in Figure 17).
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Figure 15: Crashes by Crash Type (2014-2023)
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16% Crashes by Day of Week
14%

Figure 18 displays the proportion of all crashes and FSI crashes by day of week. The data reveals that Friday
12% and Saturday account for the highest proportion of FSI crashes. Notably, a higher number of drug and alcohol-
10% related crashes, as well as crashes leading to fatalities or serious injuries, occurs on weekends (Figure 19).
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Figure 18: Crashes by Day of Week (2014-2023)
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Figure 17: FSI Crashes Involving VRUs by Time of Year (2014-2023)
Figure 19: Drug and Alcohol Involved Crashes by Day of Week (2014-2023)




Crashes by Roadway Attributes

Figure 20 displays the proportion of all crashes and FSI crashes by functional classification while Figure 21
breaks the data down by road profile. The figures indicate that the majority of crashes occur on minor arterial
and major collector roadways. Furthermore, FSI crashes are more frequent on roadways with significant
vertical changes, such as uphill or downhill sections. This is likely due to limited sight distance on these
segments, which makes it harder for drivers to perceive and react to potential hazards, thereby increasing the
risk of severe crashes.

Figure 22 shows the proportion of all crashes and FSI crashes by location while Figure 23 categorizes the data
by the type of median at the crash location. The figures reveal that FSI crashes are disproportionately
represented along corridors. Additionally, a significant majority of these FSI crashes have occurred on
undivided corridors. This is likely due to the absence of physical barriers separating opposing traffic flows,
which increases the potential for head-on collisions and other fatal or serious injury crashes.
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Figure 20: Crashes by Functional Classification (2014-2023)
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Figure 21: Crashes by Road Profile (2014-2023)
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Figure 22: Crashes by Location (2014-2023)
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Figure 23: Crashes by Median Type at Crash Location (2024-2023)




Crashes by Environmental Conditions

Figure 24 and Figure 25 display the proportion of all crashes and FSI crashes by the weather conditions and
lighting conditions, respectively. The weather condition at the time of crash does not appear to have a
significant relationship to FSI crashes as most FSI crashes occur when the weather is clear. In terms of lighting
conditions, dark (lighted or unlighted) lighting conditions are overrepresented among FSI crashes.
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Figure 24: Crashes by Weather Conditions (2014-2023)
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Figure 25: Crashes by Lighting Conditions (2014-2023)

Contributing Circumstances

The crash data includes various contributing circumstances that help identify factors associated with each
crash, as summarized in Table 2. Note that a crash can involve multiple contributing factors, so the total count
in each category can exceed the overall total shown in the last row. Analyzing these contributing circumstances
provides insights into the major crash trends in the City of Grandview. The data reveals that aggressive driving
accounts for the highest number of total crashes, with 46% of these resulting in fatalities or serious injuries.
Lane departure crashes are also significant, contributing to approximately 38% of FSI crashes. Additionally,
crashes involving unlicensed or improperly licensed drivers make up 35% of FSls.

Table 2: Total Number of Crashes by Contributing Circumstance (2014-2023)

Contributing Circumstance FSI Crashes All Crashes
Aggressive Driving 42 1,168
Distracted Driving 10 249
Drowsy Driving 3 28
Exceeding Speed Limit 18 173
Traveling Too Fast for Conditions 19 394
Run-Off-Road 19 787
Lane Departure 35 767
Horizontal Curve 15 402
Head-On 14 179
Wrong-Way Driver 2 11
Unlicensed/Improperly Licensed Driver 32 507
Young Driver (Ages 15 - 20) 8 548
Older Driver (Ages 65 and Older) 11 491
Pedestrian Involved 9 28
Bicyclist Involved 4 18
Motorcycle Involved 16 61
CMV Involved 3 222
Impaired Driving 15 207
Work Zone Related 0 82
Total 91 3,168
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High Injury Network

A High Injury Network (HIN) is a network of streets and signalized intersections where more fatality and injury
crashes occur and where safety interventions should be targeted. The Grandview HIN is based on a
methodology that combined scoring based on the total number of crashes occurring in the city, including all
types of crashes and specifically those involving fatalities and injuries, recorded from 2014 to 2023.

Two different metrics from the Highway Safety Manual (2010)? are used for the HIN screening:

e Observed Crash Rate (OCR) - This metric normalizes crashes according to the corresponding
roadway segment’s average daily traffic (ADT) or intersection’s daily entering volume (DEV).

e Equivalent Property Damage Only (EPDO) - This metric provides all crashes with a weighting factor
corresponding to the crash severity to develop a combined crash frequency and severity score per site
(for instance, FSI Crashes are most heavily weighted).

A summary of the HIN and metrics that were used are shown in Figure 26. The associated calculations for each
of these metrics are discussed in the Methodology section below.

Fatal & Injury Crashes

Equivalent Property Damage Only

(EPDO) Observed Crash Rate (OCR)

Figure 26: Associated Metrics for All Crashes and Injury Crashes

Methodology

Observed Crashes Rate Metric

As previously mentioned, the OCR metric normalized crashes according to the corresponding roadway
segment’s ADT or intersection’s DEV. The metric was utilized for Injury Crashes using the following equations:

MEV TEV )« (365
= —-----=% *
1000,000 * (™) * (365)

Where:
MEV = Million entering vehicles
TEV = Total entering vehicles per day

n = Number of years of crash data

2 AASHTO, 2010. The Highway Safety Manual, American Association of State Highway Transportation Professionals,

Ri = 31Ev,
Where:
R; = Observed crash rate at site (i)
N; = Total observed crashes at site (i)
MEYV; = Million entering vehicles at site (i)

Once each site has an associated OCR score, the segments and signalized intersections are separately ranked
from the highest to lowest OCR.

Equivalent Property Damage Only Metric

As previously mentioned, the EPDO metric provides all crashes with a weighting factor corresponding to the
crash severity to develop a combined crash frequency and severity score per site. This metric was utilized for
All Crashes using the following equations:

cc,

CCppo

fy =
Where:
fy = Weighting factor based on crash severity (y)
CC, = Crash cost for crash severity (y)

CCppo = Crash cost for PDO crash severity

Total EPDO Score = E(fy * y)
y

Where:
fy = Weighting factor based on crash severity (y)

N, = Number of observed crashes based on crash severity (y)

Washington, D.C., http://www.highwaysafetymanual.org.
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The MoDOT crash costs for the years 2022-2026 have been utilized, with the corresponding EPDO weights
presented in Table 3. It should be noted that MoDOT does not differentiate between Suspected Minor Injury (B)
and Possible Injury (C) crashes (as previously mentioned in the
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Figure 2: Fatal and Injury Crash Trends (2014-2023)

Crashes by Severity section). Consequently, these types of crashes are assigned the same cost value.

Table 3: Crash Cost and EPDO Weights

Crash Severity EPDO Weights

$11,653,800 947.46
$675,800 54.94
$175,800 14.29
$175,800 14.29

$12,300 1.00

Once each site has an associated EPDO score, the segments and signalized intersections are separately
ranked from highest to lowest EPDO
High Crash Segments and Intersections

The top scoring segments and intersections were determined by those scoring in the top ten percentile of the
HIN, these are shown in Figure 27 and Figure 28, respectively.

Figure 27: Top 10% of Segments in the High Injury Network
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Figure 28:Top 10% of Intersections in the High Injury Network

High Risk Network

The High Risk Network (HRN) identified locations that are more dangerous due to roadway attributes, such as
traffic volumes, road geometry, location, and other factors, regardless of whether or not a crash has taken
place at that location in the past. A HRN allows engineers and planners to predict locations that may have a
higher likelihood of future crashes and apply systematic treatments regardless of crash history.

Methodology

Segments

A HRN was developed for roadway segments based on the characteristics displayed in Table 4. Segments were
assigned scores based on their roadway attributes as well as their potential to provide access to opportunities.
Scores were based on a representation ratio calculation (shown below):

# of Fatal and Injury Crashes associated with Segment Attribute
# of Centerline Miles associated with Segment Attribute
Total # of Fatal and Injury Crashes (Countywide)

Total # of Centerline Miles (Countywide)

Outlined below are the attributes resulting in the highest scores for segments:

Roadway Attributes
o Functional Classification: Segments classified as arterials scored with the highest risk.
o Number of Lanes: Segments with four or more lanes scored with a higher risk.
e Annual Average Daily Traffic (AADT): Segments with an AADT greater than 5,000 vehicles scored with
the highest risk.
e Speed Limit: Segments with a posted speed limit between 30 and 35 mph scored with the highest risk.

Access to Equal Opportunities

o Equity Area: Segments located within a USDOT disadvantaged community scored with the highest risk.

e VRU Activity: Segments in aeras generating a high-level of VRU activity (greater than 800 trips) scored
with the highest risk.

e VRU Crash History: Segments with a VRU crash history scored with the highest risk.

o Sidewalks: Segments with a sidewalk located parallel to the roadway scored with the highest risk.

e Bike Lanes/Shared Use Paths: Segments with a bike lane or shared use path located parallel to the
roadway scored with the highest risk.

e Proximity to Parks: Segments located outside a 0.25 mile buffer from parks scored with the highest
risk.

e Proximity to Schools: Segments located within 0.25 miles of a school scored with the highest risk.
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Table 4: High Risk Network - Segment Scoring Criteria Intersections

_ # of KABC -- 100 Point A HRN was developed for intersections based on the characteristics displayed in Table 4. Intersections were

3 Category Centerline Miles | Rep. Ratio ) assigned scores based on their roadway attributes as well as their potential to provide access to opportunities.

Gl ST RSO Scores were based on a representation ratio calculation (shown below):
Arterial 106 16.22 4.02 10

Major Collector 73 23.07 1.95 5 # of Fatal and Injury Crashes associated with Intersection Attribute

Classification # of Intersections associated with Intersection Attribute
Local 46 99.17 0.29 1 - -
Total # of Fatal and Injury Crashes (Countywide)

Functional

Number of <3lanes 109 124.51 0.54 1 Total # of Intersections (Countywide)
3 lanes 37 7.59 3.00 7
Lanes 4+ Lanes 79 6.37 7.63 18 Outlined below are the attributes resulting in the highest scores for intersections:
<250 14 62.25 0.14 0 Intersection Attributes
Annual 250-500 15 22.75 0.41 1 ¢ Functional Classification (Major Approach): Intersections with the major approach classified as an
500 - 1k 15 13.44 0.69 2 i i i i
Average Daily arterial scored with the highest risk.
Traffic (AADT) 1k- 2.5k 36 20.15 1.10 3 o Number of Approaches: Intersections with four approaches scored with the highest risk.
2.5k - 5k 28 10.08 1.71 4 ¢ Intersection Control: Signalized intersections scored with the highest risk.
> 5k 117 9.80 7.35 17 ¢ Intersection Skew: Intersections with a skew scored with the highest risk.
<=25 52 101.85 0.31 1 e Daily Entering Volume (DEV): Intersections with a DEV greater than 5,000 vehicles scored with the
Speed Limit 30-35 132 24.93 3.26 8 highest risk.
40 - 45 41 11.69 2.16 5 .
Access to Equal Opportunities
Equity Area Yes 147 58.56 1.54 4 ) . o . . . _
quity No 78 79.91 0.60 ] o Eq:lty Area: Intersections located within a USDOT disadvantaged community scored with the highest
risk.
0 - 200 trips 19 17.67 0.66 2 . . . . . L .
- o VRU Activity: Intersections in aeras generating a high-level of VRU activity (greater than 800 trips)
200 - 400 trips 45 62.53 0.44 1 . . .
VRU Activit NIRRT e R e 5 scored with the highest risk.
ctivity e : B0 r!ps 7 10.98 0'22 - o VRU Crash History: Intersections with a VRU crash history scored with the highest risk.
) 'trlps = = o Sidewalks: Intersections with a sidewalk located along either the major or minor roadways scored with
> 800 trips 117 18.48 3.90 9 the highest risk
VRU Crash VRU Crash 65 4:53 8.83 - o Bike Lanes/Shared Use Paths: Intersections with a bike lane or shared use path located along or
History No VRU Crash 160 133.94 0.74 2 parallel to either the major or minor roadways scored with the higher risk.
m Yes 165 75.85 1.34 3 e Proximity to Parks: Intersections located within 0.25 miles of a park scored with the highest risk.
No 60 62.62 0.59 1 e Proximity to Schools: Intersections located within 0.25 miles of a school scored with the highest risk.
Bike Lanes/ Yes 19 6.78 1.72 4
Shared-Use
No 206 131.69 0.96 2
Paths
Proximity to Yes 41 61.56 0.41 1
Parks No 184 76.91 1.47 3
Proximity to Yes 65 31.98 1.25 3
Schools No 160 106.49 0.92 2

Total Possible Points m
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Table 5:High Risk Network - Intersection Scoring Criteria Hi gh Risk Se,qme nts and Intersections

Intersection Attributes Category # of KABC # of . Re[?. 25 Point Risk Score The top scoring segmelj]ts énd intersectigns were determi.ned by those scoring in the top ten percentile of the
Crashes Intersections | Ratio HRN, these are shown in Figure 29 and Figure 30, respectively.
254 61 4

Functional Arterial 6.24
Classification Maijor Collector 124 135 1.38
(Major Approach) Local 83 495 0.25
Number of Intersection 3 150 516 0.44
Approaches 4 311 175 2.66
Signalized 229 17 20.19
Roundabout 11 22 0.75
All-Way 8 4 3.00
Two-Way 130 136 1.43
Local Roads 82 497 0.25
None 1 15 0.10
Yes 119 36 4.95
No 342 655 0.78
<250 5 165 0.05
250-500 20 155 0.19
Daily Entering Volume 500 - 1k 25 111 0.34
(DEV) 1k - 2.5k 48 118 0.61
2.5k - bk 73 80 1.37
> 5k 290 62 7.01
Yes 245 277 1.33
No 216 414 0.78
0-200 trips 45 96 0.70
200 - 400 trips 144 335 0.64
VRU Activity 400 - 600 trips 111 130 1.28
600 - 800 trips 11 65 0.25
> 800 trips 150 65 3.46
VRU Crash 120 20 8.99
No VRU Crash 341 671 0.76
Yes 403 496 1.22
No 58 195 0.45
Bike Lanes/ Shared-Use Yes 87 15 8.69
Paths No 374 676 0.83
Yes 60 245 0.37
No 401 446 1.35
Yes 56 139 0.60
No 405 552 1.10
Total Possible Points

Intersection Control

Intersection Skew

Equity Area

2
0
0
1
6
0
3
1
0
0
2
0
0
0
0
1
2
3
2
0
0
0
0
0
1
2
0
1
0
1
0
1
0
1
0
. TotalPossiblePoints | 25

VRU Crash History

Proximity to Parks

Proximity to Schools

Figure 29: Top 10% of Segments in the High Risk Network




Figure 30: Top 10% of Intersections in the High Risk Network

Combined Network
The HIN and HRN were compared to identify locations where overlaps occurred, indicating segments or
intersections were present on both networks. This analysis highlights locations with both a significant crash
history (based on the HIN) and substantial risks due to their characteristics (based on the HRN). A map
illustrating these overlapping locations is displayed for all segments and intersections in Figure 31.
Additionally, a map showcasing these locations overlaid with the City’s planned and completed projects is
shown in Figure 32. These maps provide a clear visual guide for prioritizing safety efforts in the City of
Grandview.
A summary of the locations where the HIN and HRN overlap are included in Table 6 and Table 7:
Table 6: Summary of Segment HIN and HRN Overlap
Classification (miles) Crashes Crashes
MO 150 Major Collector 0.13 0 8
Blue Ridge Blvd Minor Arterial 0.09 9 23
[-49 Outer Road (W) Major Collector 0.18 6 17
MO 150 Maijor Collector 0.13 0 4
[-49 Outer Road (W) Major Collector 0.07 0 3
MO 150 Maijor Collector 0.02 0 4
Blue Ridge Blvd Minor Arterial 0.14 1 2
Blue Ridge Blvd Minor Arterial 0.16 4 5
Blue Ridge Blvd Minor Arterial 0.02 3 23
Blue Ridge Blvd Minor Arterial 0.28 0 16
Byars Rd Major Collector 0.44 2 6
Blue Ridge Blvd Minor Arterial 0.10 3 7
MO 150 Major Collector 0.50 2 7
E 140th St Maijor Collector 0.15 1 6
Blue Ridge Blvd Minor Arterial 0.17 1 17
Blue Ridge Blvd Minor Arterial 0.04 0 3
Highgrove Rd Minor Arterial 0.04 1 1
Main St Minor Arterial 0.09 1 4
MO 150 Major Collector 0.01 0 3
MO 150 Maijor Collector 0.34 1 7
Blue Ridge Blvd Minor Arterial 0.07 2 13
Blue Ridge Blvd Minor Arterial 0.14 10 32
MO 150 Major Collector 0.48 3 9
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Major Collector
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Blue Ridge Blvd &
Truman Market Place
Dr
Harry Truman Dr & E
125th St
Blue Ridge Blvd & Harry
Truman Dr
Blue Ridge Blvd & Blue
Ridge Cir
Main St & White Ave

Main St & Beacon St

S US 71 Hwy West
Frontage Rd & Thomas
Ave
MO 150 & White Ave
(N)

Blue Ridge Blvd &
Jackson Ave
Main St & 2nd St

Harry Truman Dr & 1-49
Outer Road (W)
Blue Ridge Blvd & 3rd
St
Blue Ridge Blvd &
Grandview Rd
Raytown Rd & Harry
Truman Dr
E 140th St & I-49 Outer
Road (W)

Harry Truman Dr & 15th
St
Harry Truman Dr & E
125th St
Highgrove Rd &
Raytown Rd
Blue Ridge Blvd & I-49
Outer Road (E)
Harry Truman Dr & 1-49
Outer Road (E)

Table 7: Summary of Intersection HIN and HRN Overlap
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MO 150 & Byars Rd (N)
Highgrove Rd & Byars
Rd
Byars Rd & Harry
Truman Dr
Main St & 15th St
Harry Truman Dr &
Bennington Ave
Main St & |-49 Outer
Road (W)

Blue Ridge Blvd & I-49
Outer Road (W)

E 140th St & [-49 Outer
Road (E)
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Two-way
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15

15
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36
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19
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Figure 31: Top 10% of Intersections and Segments in the Combined Network
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Crash Data Demographic Analysis

In crash analyses, equity plays a crucial role in understanding the impact of crashes on different communities
and populations.

As crashes and traffic-related injuries have increased nationally, the awareness of the disproportionate burden
placed on underserved and marginalized communities by these incidents has increased. With this context, the
crash analyses were examined through an equity lens to determine if traffic injuries in the City of Grandview
followed this national trend. This section aims to identify specific challenges faced by groups within Grandview
through a demographic and geographic analysis with the goal of creating a more equitable and safer
transportation system.

Crash data provided by MoDOT involved some demographic information about persons involved in crashes,
including gender and age. Of the crashes discussed in the previous sections, 8% were missing person-level
data for this analysis. Figure 33 shows that men represented a higher frequency of FSI crashes relative to
females. Figure 34 shows a comparison of persons involved in crashes by age relative to the total population in
Grandview by age (using data from the US Census Bureau, 2023). As shown, individuals ages 15-24 are
generally overrepresented by crashes relative to their population within the City of Grandview.

70%
60%
50%
40%

30%

Percent of Total Crashes

20%

10%

0% ]
Male Female Unknown
Gender
W Fatal and Serious Injury Crashes All Crashes

Figure 33: Persons Involved by Gender (2014-2023)

Figure 32: Top 10% of Intersections and Segments in the Combined Network Overlaid with the City's Planned and Completed Projects
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Figure 34: Persons Involved in Crashes by Age versus US Census Population by Age

Geographic Analysis

USDOT has identified Areas of Persistent Poverty (APP) which have historically lacked investment and access
to critical resources. Nationally, USDOT has seen these areas also experience a greater share of traffic-related
injuries and deaths. Figure 36 illustrates the APP communities within the City of Grandview. When the
combined network was overlaid onto the map of APP communities, it was found that a significant number of
high-priority networks are located within these APP communities (Figure 37).

To investigate the correlation between these communities and traffic-related incidents, a GIS layer of these
communities was overlaid with crash data to identify if a higher number of crashes occurred in these
historically underinvested areas. This analysis was conducted by normalizing the number of crashes based on
specific metrics. Figure 38 through Figure 43 depict the comparison between the total and FSl crash
concentrations, normalized by the following metrics:

e Population
e Land Area (square miles)
e Centerline Miles of Roadway

Table 8 presents the proportions of these metrics, including the total number of crashes (encompassing FSI
and VRU crashes) as well as VRU trip activity for both APP and non-APP communities. Although APP
communities account for less than 15% of the City's population and centerline miles, they experience a
disproportionately high number of FSI and VRU crashes compared to the total number of crashes.

Table 8: Crash Summary for Areas of Persistent Poverty (APP)

. Non-Areas of Persistent City of Grandview
Areas of Persistent Poverty
Poverty (aly)
Population 2,900 12% 22,090 88% 24,990
Land Area (sq mi) 3.9 26% 10.8 74% 14.7
Centerline Miles 27.8 14% 175.7 86% 203.5
All Crashes 292 9% 2,876 91% 3,168
FSI Crashes 16 18% 75 82% 91
VRU Crashes 7 15% 39 85% 46
VRU Trips (Daily) 1,486 19% 6,545 81% 8,031

Additionally, when normalizing FSI crashes by population or centerline miles, the proportion is higher in APP
communities compared to non-APP communities, as demonstrated in Figure 35.
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Figure 35: FSI Crashes Normalized by Population, Land Area, and Centerline Miles
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Figure 36: Areas of Persistent Poverty (APP) in the City of Grandview

Figure 37: USDOT Areas of Persistent Poverty (APP) Overlaid with the Combined Network
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Figure 38: Concentration of All Crashes Normalized by Population

Figure 39: Concentration of FSI Crashes Normalized by Population
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Figure 40: Concentration of All Crashes Normalized by Land Area

Figure 41: Concentration of FSI Crashes Normalized by Land Area
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Figure 42: Concentration of All Crashes Normalized by Centerline Roadway Miles

Figure 43: Concentration of FSI Crashes Normalized by Centerline Roadway Miles
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