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Acronyms

e AADT — Average Annual Daily Traffic
e ACS — American Community Survey
e CSAP — Comprehensive Safety Action Plan
e DOT — Department of Transportation
o FHWA - Federal Highway Administration
o GIS — Geographic Information Systems
e IN — Injury Network
e PN — Priority Network
e RN — Risk Network
¢ [|IJA - Infrastructure Investment and Jobs Act
e KABCO Crash Scale —
K = Killed/Fatal
A = Suspected serious/incapacitating
B = Suspected minor/non-incapacitating
C = Possible injury
o O =No apparent injury
o KSI — Killed/Fatal or Serious Injury Crash
¢ MPOJC - Metropolitan Planning Organization of Johnson County
e PCR - Potential for Crash Reduction
¢ RAMS - Roadway Asset Management System
e SAP — Safety Action Plan
e SS4A - Safe Streets and Roads for All
¢ SSA - Safe System Approach
e VRU - Vulnerable Road User
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Introduction

The MPOJC’s Safety Action Plan (SAP) Safety Analysis Technical Memorandum reports the
methodology and results used to perform the safety analysis, which is a core product of the
Safe Streets and Roads for All (SS4A) program. The aim of the safety analysis was to identify
trends, locations, and data relationships to consider in safety planning. The key tasks are
summarized below.

Data Compilation / Conflation

Various crash and Census data sources were reviewed for their viability in the analysis. This
included identifying factors and data sources that can be used to describe crashes, crash
locations, people involved in crashes, and contributing factors. Understanding the data, such as
its applications and limitations, helps to guide each step of the process. Data was conflated
using a geographic information system (GIS) conflation process, associated data were
combined based on events and features that share a physical space.

Descriptive Statistics

Crash characteristics were reviewed to identify key trends and attributes within the study area.
This included factors such as crash manner, weather, and motorist type. Understanding trends
in the data can help identify bias, as well as underlying issues. This analysis focused on KSI
(fatal or serious injury) crashes.

Injury Network (IN)

A location-based safety analysis identified key segment locations based on crash severity,
prioritizing KSI crashes with supplemental use of suspected minor injury crash types
(collectively referred to as KAB crashes, where K = killed/fatal, B = suspected serious injury, and
B = suspected minor injury). This is a network based on historic crash occurrences, which is a
reactive approach to identifying a potential high-injury network.

Risk Network (RN)

A location-based safety analysis identified segments and intersections based on factors that
demonstrate levels of risk based on crash data. Historic data was used to identify factors found
associated with crashes that were then used to filter all qualifying locations regardless of crash
history. This network is a proactive approach that identifies locations where crashes may be
likely to occur in the future.

1 2026 Safety Analysis Technical Memorandum
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Safe System Approach

The Safe System Approach provides the
framework needed to target zero fatal and
serious injury crashes on the transportation
system. The Safe System Approach is the
FHWA's guiding paradigm to transportation safety
that holistically addresses all elements of the
transportation system: people, vehicles,

SAFE

roadways, and medical care. SYSTEM

Figure 1 presents the principles and elements of
the Safe System Approach, with the guiding
principles around the outside and the elements
constituting the inside of the Safe System
Approach wheel. The interaction and application
of these elements and principles creates
redundancy that reduces the potential for
crashes to result in fatalities or serious injuries.

APPROACH

The six core principles of the Safe System Figure 1. Safe System Approach (Source: FHWA)
Approach are:

Death and Serious Injury are Unacceptable—Fatal and serious injury crashes produce the
greatest harm to people and the community, and thus the target to reduce severity and
eliminate.

Humans Make Mistakes—Mistakes will happen, but the transportation system can be
developed to protect users through design, safety features, and post-crash care so inevitable
mistakes do not result in a fatal or serious injury.

Humans are Vulnerable—Humans are frail in comparison to the physical forces that can be
present in a crash; design must consider human tolerances.

Responsibility is Shared—Everyone that interacts with the transportation system shares
responsibility for safety. This includes people involved in the planning, design, construction,
maintenance, operation, and use of the transportation network.

Safety is Proactive—A safer system both prevents some crashes from happening and
reduces the severity of crashes that do happen. To be proactive, safety analysis must
address locations where crashes are likely to happen in the future due to roadway or traffic
control characteristics.

Redundancy is Crucial—The elements of a redundant system function together to prevent
fatal and serious injury crashes. For example, if one element fails, such as when a human
makes a mistake or a traffic control feature is not operating correctly, the other elements such
as slower speeds or safer vehicles, work to reduce the severity of a crash.

Along with the six core principles, there are five elements of a safer transportation system. These
elements establish the categories for countermeasures and policy recommendations to reduce
the number and severity of crashes.

2

Safer People—This element addresses the responsibility that people using the
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transportation system have to follow the rules of the road and behave cautiously. This
applies to people driving, walking, biking, using transit, or any other mode of travel.

o Safer Vehicles—Vehicle manufacturers have integrated safety features over time, from seat
belts to airbags to lane-keeping assist control and more. Moving forward, safer vehicles will
be key to reducing crashes as well as lowering the injury risk when crashes occur.

e Safer Speeds—Reducing speeds improves the potential to avoid a crash and reduces
kinetic energy that can lead to death and life-altering injuries in the event of a crash. Safer
speed is a significant factor in crash injury outcomes, especially for vulnerable road users
(VRUs). Safer speeds are promoted by roadway design, enforcement, and educational
outreach.

e Safer Roads—Roadway design can improve safety by separating users in time and space,
such as through sidewalks, bike lanes, and dedicated signal phasing.

e Post-Crash Care—\When a crash does occur, emergency responders must be able to
quickly access the crash site and provide critical care to minimize the severity of injuries and
save lives.

Descriptive Statistics

Data Compilation

Data compiled did not include any new data collection. The data was gathered from existing
data sources. With enhanced new data collection, results could be more refined, particularly in
the IN and RN sections. Data relating to the MPOJC urbanized area was compiled from a
variety of sources and reviewed for accuracy. Data sources included the following:

e lowa DOT: Crash data were obtained from the lowa DOT for the years 2020-2024. The
crash database includes details such as crash characteristics, temporal trends (time of day,
year), environmental conditions, and motorist type involvement. Crash data were restricted to
non-interstate roadways.

¢ RAMS (Roadway Asset Management System) Data: lowa DOT RAMS data consist of
segment line work containing basic roadway geometry and features in a geospatial layout
along with various traffic variables. Examples of variables provided are speed limit, AADT,
and shoulder type.

e lowa Potential for Crash Reduction (PCR) Data: The lowa PCR dataset was obtained for
intersections in the study area. The intersection database contains information such as
number of legs, AADTSs, and speed limits of intersecting legs. The PCR dataset has the
geolocation of each intersection.

¢ Census Data: Geocoded tract, county, and state data were attained via the 2023 American
Community Survey (ACS) through the U.S. Census. Data included variables such as age,
economic status, race, family structure, and disabilities.

3 2026 Safety Analysis Technical Memorandum
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Methods

Descriptive statistics were developed to determine factors that are associated with a higher
crash risk, and, specifically, higher KSI crash risk, using a data-driven methodology. The factors
reviewed primarily revolved around the crash characteristics and temporal data.

The crash data review consisted of comparing the proportion of all crashes to the proportions of
KSI crashes across categorical variable bins. Essentially, this is comparing two histograms for a
given categorical variable. For example, when examining crashes by month, the proportion of all
crash severities was compared to the proportion of KSI crashes for each month. Months where
the percentage of KSI crashes was higher than the all crash percentage signified over-
representation of KSI crashes for that variable bin. Variable bins where KSI crash proportions
were lower than the all crash severity percentage signified that KSI crashes were under-
represented.

A limitation of descriptive statistics is that they do not account for exposure or relative rates; they
are simply the raw number. An example is crashes by hour of the day. AM and PM peak hours
will likely have a higher count of crashes, but those times also have a higher number of trips,
meaning there is higher exposure at that time. These times of day may have the highest crash
count, but that does not necessarily mean that those time periods have the highest crash rate.
The exposure rate in the count data is not addressed in this descriptive analysis.

All of the data in this analysis excludes crashes on Interstate 80, Interstate 380, and US
Highway 218. These highways are not within the jurisdiction of the MPOJC member
communities.

Results
From 2020 through 2024, the MPOJC study area experienced 7,746 total crashes consisting of:

L o

11 Fatalities 105 Serious 326 Impairment
Injuries Crashes
o
§§ P
97 Pedestrian 123 Cyclist 2,029 Young
Crashes Crashes Driver*
Crashes

*Young drivers — 14-20

Figure 2. 2020-2024 Crash Numbers
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The descriptive factors that result in an over-represented share of KSI crashes are:

¢ Month of August

e Hours of the day from 10 pm to 7 am
o Male drivers

e |nvolving impairment

¢ |nvolving non-motorists

e Single vehicle crash

Key trends are presented in Figure 3 through Figure 16.

Temporal Factors

Temporal trends reviewed include crash year, month of year, time of day, and day of week. KSI
crashes have been rising since 2022, including a sharp increase from 2023 to 2024 (though
fatal crashes were lower in 2024). All crashes are highest in fall and winter. KSI crashes peak in
spring and summer. All crashes peak on Friday, while KSI crashes are higher on Mondays and
Tuesdays. All crashes and KSI crashes are highest in the late afternoon.

30
1500
g E | Severi
8 1000 Severity 8 20 m‘!
N B~ 5 Ml F
@ ® | Major Injury
© 500 © 10
, e I e O
2020 2021 2022 2023 2024 2020 2021 2022 2023 2024
Year Year
All Crashes Fatal and Serious Injury Crashes
Figure 3. Crashes by Year
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Figure 5. Crashes by Day of Week
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Figure 6. Crashes by Hour of Day
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Person Factors

Male drivers are overrepresented in all severity crashes (52 percent) and KSI crashes (58
percent). Age groups of 14-20, 26-30, 31-35, and 61-65 are overrepresented in KSI crashes
compared to the overall teen and adult population.

Drugs or alcohol are involved in 4 percent of all crashes. Impairment-related crashes are more
likely (31 percent) than non-impairment-related crashes (23 percent) to result in injuries.
Impairment-related crashes are more likely (5 percent) than non-impairment-related crashes (1
percent) to result in a KSI crash.

Female I 43 2% Female NN 42 5%
male I  51.8% i e 57 50
0 20 40 60 0 20 40 60
% of Drivers (All Crashes) % of Drivers (Fatal & Serious Injury Crashes)

Figure 7. Crashes by Gender

1420 I % 1420 I  i54% 1420 (I  16.3%
225 I 16 1% 2125 N (G0, 212c NN 15.7%
2630 N 10 19 2630 (N 101% 26-30 N 13.1%
3135 I S -9 , 3138 I o 1, L 1 I 13.7%
L, HEEEEE 8% Dapa0 I 7.9% 2340 I © 5%
244 I 5% §41-45 I 7 4% §41-45 I 5%
4550 N S 0% 5ass0 I 5 5% 5 4850 I 4 6%
5155 N -7% 5155 N 2% 51-55 I 46%
se-0 N - 0% 56-50 (NN 5 2% se-50 N 4 6%
51-65 N 57% 6165 N 4 7% 5165 (N 7 2%
65+ N 1 9% 65+ N  10.3% g5+ N © 5%
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
% of Johnson County Population (2020 Census) % of Drivers (All Crashes) % of Drivers (Fatal & Serious Injury Crashes)
Ages 14+

Figure 8. Crashes by Age

Fatal | Fatal |
Major Injury I Major Injury .
Minor Injury - Minor Injury -
Possible/Unknown - Possible/Unknown -
Property Damage only | NN Property Damage only [N EEEEEEEEEE
0 2000 4000 6001 0 50 100 150 200
Crash Count (non-drug/alcohol-related crashes) Crash Count (drug/alcohol-related crashes)

Figure 9. Crashes by Impairment

Crash Severity and Manner of Collision

Intersections accounted for fewer crashes (48 percent) than those not at intersections (52
percent). However, intersection crashes are more likely (26 percent) than non-intersection
crashes (20 percent) to result in injuries. Intersection crashes are slightly more likely (2 percent)
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than non-intersection crashes (1 percent) to result in KSI injuries. Crashes were assigned to
intersections based on spatial proximity. The buffer distance varied by intersection type starting
with a 50-foot buffer as a default. If the median was divided or the minor road AADT was equal
to or greater than 6,000, but less than 9,000, the buffer distance was 100 feet. If the minor road
AADT was great than or equal to 9,000, the buffer distance was 150 feet.

Non-motorists were involved in only 3 percent of all crashes, but 37 percent of KSI crashes.

Only 12 percent of all crashes were single-vehicle crashes while 59 percent of KSI crashes
were single-vehicle crashes.

Fatal | Fatal |
major Injury |1 majorinjury i
Minar Injury - Minor Injury -
Possible/lUnknown - Possible/Unknown _
Property Damage ony NN Property Damage oniy |
0 1000 2000 3000 0 1000 2000
Crash Count (non-intersection crashes) Crash Count (intersection crashes)
Figure 10. Crashes by Severity — Intersections
Fatal | Fatal l Fatal I
wajorinjury [ wajorinjury || wajorinjury |
winor njury | winor njury | winor njury |
Possible/Unknown _ Possible/Unknown _ Possible/Unknown _
0 250 500 750 1000 0 20 40 0 20 40 60
Crash Count (all injury crashes) Crash Count (pedestrian-involved) Crash Count (pedalcyclist-involved)
Figure 11. Crashes by Severity — Non-motorists
- ) I
Rear-end (rontto rear Non-collision (single vehicle) -
Broadside (rontto side) I
Sideswipe, same direction N Broadside (frontto side) I |
Non-collision (single vehicle) I N I
Angle, oncoming lefttun [ Rear-end (frontfo rear) ]_J Severity
Other (explain in narrative) [ Severity o !
Other (explain in narrative) ] . Fatal
Head-on (frontto front) [ . Al m
I Wajor Injury
Reartoside M Head-on (frontto front) ~ § najorinjury
Sideswipe, opposite direction | L
Unknown W Angle, oncoming leftturn -
NotReported |l - srec
{3 /l 1] B
Reartorear 1 ideswipe, same direction
0 1000 2000 0 20 40 60
Crash Count Crash Count
All Crashes Fatal and Serious Injury Crashes

Figure 12. Crashes by Manner of Collision
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L everl
Movement: On sidewalk - Severity Waiting to cross roadway .
Fatal
—— . Al Vehicle (Entering, Exiting, -
Working nraficway | Approaching, Leaving, Working on) I [_I Major Injury
Vehicle (Entering, Exiting, . 3 A
Approaching, Leaving, Working on) I Movement On sidewalk ]
Waiting to cross roadway I Going to/coming from school U
Going to/coming from school | Working in trafficway
0 50 100 150 0 10 20 30
Crash Count Crash Count

Figure 13. Crashes by Non-motorist Action

External Conditions and Contributing Factors

Lighting conditions of Dark accounted for 19 percent of all crashes and 30 percent of KSI
crashes. Clear weather conditions account for the majority of all crashes and KSI crashes.

The major cause of KSI crashes include other, failure to yield right-of-way, and driver error
(reckless driving, speeding, etc.), which all have a higher proportion of KSI crashes than all
crashes.

il

Dusk |l
Unknown I i
Not Reported I Daylight l:l
pusk Severity
oaviort N Severty Dawn | M
Dawn . All - D Major Injury

Dark - roadway not lighted r
Dark - unknown roadway lighting =

Dark - roadway not lighted I ek 3 o ==
ark - roadway lighte I

Dark - roadway lighted

0 2000 4000 6000 0 20 40 60
Crash Count Crash Count
All Crashes Fatal and Serious Injury Crashes

Figure 14. Crashes by Light Condition
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MPC
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Snow W
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Rain . )
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NotReported | . Al Fog, smoke, smog | . Fatal
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Figure 15. Crashes by Weather
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Figure 16. Crashes by Top 15 Major Causes
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Injury Network

The injury network (IN) was developed based on the frequency of fatal, serious injury, and minor
injury crashes along individual segments. Identifying crash locations based on crash frequency
can be performed via various methodologies such as hot-spot analysis (heat map plotting) or
network screening (crash rate location prioritization) in addition to the IN. For the MPOJC Safety
Action Plan, the IN analysis method was used.

Defining a IN is typically guided by two key percentages: 1) the percentage of severe crashes
that the IN covers and 2) the percentage of the roadway miles that the IN covers. An "efficient"
injury network is one in which the former is considerably higher than the latter. There is no
single authoritative guideline for what percentages to target for a injury network. However, a
working guideline that informed this analysis was to target 75 percent of KAB crashes while
including no more than 20 percent of the network.

Methods

The Safe System Approach focuses on eliminating fatal and serious injury crashes. Due to the
limited number of fatal (K) and serious injury (A) crashes, minor injury (B) crashes were included
in the IN analysis to build a more reliable network. To start the analysis, crash data were filtered
to only include KAB crashes. Later, minor injury crashes were weighted to carry half of the
weight of fatal and serious injury crashes, to better align the resulting IN with the Safe System
Approach.

RAMS segments were aggregated to create connected corridors for potential inclusion in the IN.
Corridors were determined by aggregating segments of the same route together such that a
corridor would not be less than 0.75 miles in length. However, some corridors ended up being
less than 0.75 miles in cases where a route was less than 0.75 miles in its entirety.

This algorithm results in a network in which each corridor is a sequence of one or more RAMS
segments. RAMS segments break when a roadway’s characteristic changes (e.g., number of
lanes, AADT, median type, shoulder width, etc.), which provides an objective rule for where the
corridors break. Because the roadway characteristics are consistent along the entire segment, it
is sensible to treat that segment as a single unit regarding safety.

Crashes were joined with the nearest intersection or segment. For crashes that were assigned
to intersections, the crash was split to each intersecting segment proportional to the AADT of
the legs. For example, if a four-leg intersection had two legs with 1,000 AADT and two legs with
250 AADT, and there were five A-severity crashes at the intersection, the two higher-AADT legs
would each be assigned 2 of these crashes and the two lower-AADT legs would each be
assigned 0.5 of these crashes.

All crashes were aggregated by crash severity across segments. Each crash severity had the
weight applied before summing the totals (Equation 1) and dividing by the corridor length
(Equation 1). This provided the KAB density value for each segment.

Equation 1. KAB Weighted Count

KAB Count = (K*1)+ (A*1)+ (B *0.5)
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Equation 2. KAB Weighted Density

KAB Count

KAB Density =
NS = Corridor Length (miles)

Two parameters were established to determine a corridor's inclusion in the IN. First, and most
importantly, is the weighted KAB density threshold, which was set at 1.6 weighted KAB crashes
per mile. This threshold helped to achieve the target of covering 75 percent of KAB crashes
while including no more than 20 percent of the road network.

The second parameter is the weighted KAB count threshold, which was set at 0.6. This
parameter prevents unusually short corridors from inclusion in the IN simply by virtue of having
a single B-severity crash on a particularly short stretch of roadway. This parameter was used
rather than a simple corridor length threshold to ensure that a truly dangerous short corridor
would not be categorically excluded.

Results

The final IN includes 16 percent of the roadway length while covering 76 percent of KAB
crashes and 81 percent of KSI crashes. A map of the IN is provided in Figure 17. Segments of
the IN are spread across the jurisdictions in the MPOJC area. lowa City has a higher share of
the IN segments compared to the other jurisdictions. The IN is concentrated in downtown lowa
City and key arterials across the study area.
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Figure 17. Injury Network

Risk Network

Systemic analysis involves identifying locations that have the presence of high-risk factors that
may lead to higher crash potential. Historic crash data was used to guide the selection of risk
factors that were applied to all locations meeting the risk factor criteria. The risk factor criteria
were calculated by using the over-exposure of KSI crashes compared to all crash severities. By
identifying risk factors and locations that exhibit these factors regardless of crash history, safety
project planning can target future problematic locations before symptoms of high-risk crash
locations are exhibited. Risk factors represent a higher potential for KSI crashes but do not

necessarily contribute as a direct cause for KSI crashes, rather, they are surrogates for
underlying characteristics.
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Methods

Crashes were joined to the nearest PCR intersection or RAMS segment. The intersection and
segment attributes were then joined to each individual crash record. Crash data were divided
into one of three categories: segments, minor-road stop-controlled intersections, and signalized
intersections. Segments were not broken out into more refined classifications due to the number
of sites and observations. Intersections were split due to characteristic differences between
signalized and minor-road stop-controlled intersections. Other intersection types were not
considered due to their limited number of KSI crashes and/or a low number of sites.

Variables were converted to categorical variables comprised of distinct bins for the variable
levels. The bins for the categorical variables were divided into equal observation sizes based on
the raw count of crash observations. For example, AADT for segments was split into six distinct
categories, each having roughly the same number of crash count observations. Data that were
originally a categorical variable had no changes applied (e.g., parking type).

Each categorical variable was reviewed to determine KSI crash overexposure for each of the
three facility types. This was performed using the count and percentage of KSI and all (KABCO)
crashes for each bin. Distribution percentage plots for KSI and KABCO crashes were stacked
side-by-side, as well as a table of the count of KSI and count of KABCO crashes.

For bins where the percentage of KSI crashes was higher than the percentage of KABCO
crashes, the bin was determined to be a potential risk factor. Risk factors were reviewed for
sufficient count observations and for factor significance to crash prediction. The magnitude of
the percentage difference was also part of the criteria.

Federal Functional Classification Distribution
35%

30%
25%
20%
15%
10%

5%

0%

Local Major Collector Minor Arterial Principal Arterial - Other

Percentage of Crashes

mKS|I mKABCO

Federal Functional Classification
Figure 18. Federal Functional Classification by Percentage of Crashes
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In Figure 18, the Federal Functional Classification segment factor variables are plotted. The
blue bars are the percentage of KSI crashes while the green bars are the percentage of KABCO
crashes. The Major Collector and Minor Arterial bins have a higher percentage of KSI than the
KABCO crash percentage and thus qualifies as being a risk factor dependent on further review.
Full details on each variable are provided in Appendix A.

Risk factor criteria were applied to each location to determine where each risk factor was
present. Additionally, a cumulative sum for the number of risk factors that each location met was
tallied.

Results

Street Segment Network

The segment network identified seven criteria for risk factor qualification across five variables.
The seven criteria are provided in Table 1. The variables are AADT, federal functional
classification, median type, speed limit, and parking type. Within each variable are bins
identified as risk factors. The table identifies which bins for each variable were determined to be
a risk factor. For segments less than 25 mph, there was a possible correlation to segments in
the downtown/campus area of lowa City and likely overlap with VRU crashes.

Table 1. Segment Risk Factor Criteria
Variables Risk Factor Criteria
Average Annual Daily Traffic (AADT) | 1,000 — 11,000 vehicles/day

Major Collector,
Minor Arterial

Federal Functional Classification

Median Type None

- Less than 25 mph,
Speed Limit 45 mph and greater
Parking Type No Parking is Posted

Risk factor tabulation results are provided in Table 2. Tier zero includes the segments that do
not exhibit any of the risk factors and accounts for less than 1 percent of the network. Tier one
includes segments with one risk factor which accounts for approximately 51 percent of the
network. Tier two includes segments with two risk factors which account for approximately 22
percent of the network. Tier three includes segments with three risk factors and accounts for
approximately 13 percent of the network. Tier four includes segments with four risk factors and
accounts for approximately 12 percent of the network. Tier five includes segments with five risk
factors which account for approximately 2 percent of the network.
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Table 2. Segment Risk Factor Summary

Segment Risk

Centerline Miles Percent Length
Factors
1 1 263.5 50.6
2 2 112.7 21.6
3 3 69.0 13.3
4 4 63.9 12.3
5 5 9.2 1.8
Total: 520.7 100

A map of the segment risk factors in the study area is provided in Figure 19. Only segments
with two or more risk factors are included in the map. An inset is included for the downtown lowa

City area.
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Figure 19. Segment Risk Network Map
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Signalized Intersection Network

The signalized intersection network identified eight criteria for risk factor qualification across four
variables. The eight criteria are provided in Table 3. The variables are median type, number of
intersection legs, maximum speed limit across all legs, and daily volume cross product, or the
AADT of the major road multiplied by the AADT of the minor road. The table identifies which

bins for each variable were determined to be a risk factor.

For the daily volume cross product, the square root of the value provides an approximation for
the crossing segments AADT. A volume cross product of 5,880,000 — 21,200,000 is
approximately 2,400 — 4,600 vehicles for the major and minor roads if AADT were split evenly
between the two roads. A volume cross product range of 48,100,000 — 92,200,000 is
approximately 6,900 — 9,600 vehicles for the major and minor roads if AADT were split evenly
between the two roads. For signalized intersections less than 25 mph, there was a possible
correlation to intersections in the downtown/campus area of lowa City and likely overlap with
VRU crashes.

Table 3. Signalized Intersection Risk Factors Criteria

Variable Risk Factor Criteria

Median Undivided
Number of Legs 3-Leg
Maximum Speed Limit (All Legs) 20, 25, 50, and 55 mph

5,880,000 — 21,200,000
48,100,000 — 92,200,000

Daily Volume Cross Product

Risk factor tabulation results are provided in Table 4. Tier zero includes signalized intersections
with no risk factors identified and accounts for approximately 17 percent of the signalized
intersection network. The one risk factor tier accounts for 22 percent of the network. Tier two
includes signalized intersections with two risk factors and accounts for approximately 32 percent
of the network. Tier three is signalized intersections with three risk factors and accounts for
approximately 24 percent of the network. Tier four is signalized intersections with four risk
factors and accounts for approximately 5 percent of the network.

Table 4. Signalized Intersection Risk Factor Summary

Tier Intersection Risk Intersection Count Percent_ of
Factors Intersections

0 0 22 16.9
1 1 29 22.3
2 2 41 31.5
3 3 31 23.8
4 4 7 5.0

Total: 130 100
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A map of the signalized intersection risk factors in the study area is provided in Figure 20. Only
signalized intersections with two or more risk factors are included in the map. An inset is
included for the downtown lowa City area.
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Figure 20. Signalized Intersection Risk Factor Map

Minor-Road Stop-Controlled Intersection Network

The minor-road stop-controlled (MRSC) intersection network identified five criteria for risk factor
qualification across four variables. The four variables are provided in Table 5 and include the
number of intersection legs, median type, maximum speed limit across all legs, and daily
volume cross product, or the AADT of the major road multiplied by the AADT of the minor road.
The table identifies which bins for each variable were determined to be a risk factor.

For the daily volume cross product, the square root of the value provides an approximation for
the crossing segments AADT. A volume cross product of 32,400 — 121,000 is approximately 180
— 350 vehicles for the major and minor roads if AADT were split evenly between the two roads.
A volume cross product of 331,000 — 1,500,000 is approximately 575 — 1,225 vehicles for the
major and minor roads if AADT were split evenly between the two roads.
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Table 5. Minor-Road Stop-Controlled Risk Factor Criteria

Variable Risk Factor Criteria

Number of Legs 3-Leg

Median Type Divided

30 and 35 mph

32,400 — 121,000
331,000 — 1,500,000

Max Speed Limit

Daily Volume Cross Product

Risk factor tabulation results are provided in Table 6. The zero risk factor tier accounts for 14
percent of the minor-road stop-controlled intersection network. The one risk factor tier accounts
for approximately 46 percent of the network. The two risk factor tier accounts for approximately
35 percent of the network. The three risk factor tier accounts for approximately five percent of
the network. The four risk factor tier accounts for less than one percent of the network.

Table 6. Minor-Road Stop-Controlled Intersection Risk Factor Summary

Intersection Risk Intersection Count Percent of
Factors Intersections
0 0 142 14.0
1 1 466 46.3
2 2 347 34.5
3 3 47 4.7
4 4 5 0.5
Total: 1,007 100

A map of the minor-road stop-controlled intersection risk factors in the study area is provided in
Figure 21. Only minor-road stop-controlled intersections with two or more risk factors are
displayed.
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Figure 21. Minor-Road Stop-Controlled (MRSC) Intersection Risk Factors Map
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The segment, signalized intersection, and minor-road stop-controlled intersection risk factor
networks were overlaid and are shown in Figure 22.
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Figure 22. Segment, Signalized Intersection, and Minor-Road Stop-Controlled Intersection Risk Factors Map

Conclusion

The safety analysis for the MPOJC urbanized area resulted in an Injury Network (IN), Risk
Network (RN) for segments, RN for signalized intersections, and RN for minor-road stop-
controlled intersections. Each of these components were based upon the data available and
analyzed crashes that occurred from 2020 through 2024, excluding those along Interstate 80,
Interstate 380, and US Highway 218. These highways are not within the jurisdiction of the
MPOJC member communities.

The IN includes all modes of travel and is one singular network. The IN identified key corridors
that have experienced a higher number of fatal and serious injury crashes. Minor injury crashes
were factored in at a lower weight to develop the overall network. The final IN includes 16
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percent of the roadway length while covering 78 percent of KAB crashes and 81 percent of KSI
crashes.

The RN identified key emphasis areas and thresholds to create a higher risk network, with tiers
representing different levels of risk based on the number of risk factors associated with each
segment or intersection. The RNs also include all modes of travel, but since segments,
signalized intersections, and minor-road stop-controlled intersections have different risk factors,
there are three maps.

The next step is to work with the MPOJC and member communities to identify a Priority
Network (PN) that may be used to prioritize future infrastructure improvements to improve
safety.
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Appendices
Appendix A: Risk Factor Figures

In all risk factor figures, a dashed red box identifies risk factors selected for inclusion in the risk
factor criteria. Certain factors may have a higher representation of KSI but were not chosen due
to a limited number of crashes or a minimal difference between KSI and KABCO crash
proportions.

Segments Risk Factor Figures

Segments - Percent of Crashes by AADT Factor
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Figure 23: Segments - Percent of Crashes by AADT Factor
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Segments - Percent of Crashes by Federal Functional
Classification
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Figure 24: Segments - Percent of Crashes by Federal Functional Classification

Segments - Percent of Crashes by Median Type
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Figure 25: Segments - Percent of Crashes by Median Type
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Segments - Percent of Crashes by Parking Type
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Figure 26: Segments - Percent of Crashes by Parking Type

Segments - Percent of Crashes by Speed Limit
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Figure 27: Segments - Percent of Crashes by Speed Limit
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Signalized Intersection Risk Factor Figures

Signalized Intersections - Percent of Crashes by
Maximum Speed Limit
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Figure 28: Signalized Intersections - Percent of Crashes by Max Speed Limit
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Figure 29: Signalized Intersections - Percent of Crashes by Median Type
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Signalized Intersections - Percent of Crashes by
Number of Intersection Legs
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Figure 30: Signalized Intersections - Percent of Crashes by Number of Intersection Legs

Signalized Intersections - Percent of Crashes by
Volume Cross Product Function
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Figure 31: Signalized Intersections - Percent of Crashes by Volume Cross Product Function
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Minor-Road Stop-Controlled Intersection Risk Factor Figures

Minor-Road Stop-Controlled Intersections - Percent of
Crashes by Maximum Speed Limit
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Figure 32: Minor-Road Stop-Controlled Intersections - Percent of Crashes by Maximum Speed Limit

Minor-Road Stop-Controlled Intersections - Percent of
Crashes by Median Type
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Figure 33: Minor-Road Stop-Controlled Intersections - Percent of Crashes by Median Type
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MPC

Minor-Road Stop-Controlled Intersections - Percent of
Crashes by Number of Intersection Legs
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Figure 34: Minor-Road Stop-Controlled Intersections - Percent of Crashes by Number of Intersection Legs

Minor-Road Stop-Controlled Intersections - Percent of
Crashes by Volume Cross Product Function
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Figure 35: Minor-Road Stop-Controlled Intersections - Percent of Crashes by Volume Cross Product Function
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