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PROJECT CONTEXT

Washington Traffic Safety Commission (WTSC) and Michelin
Mobility Intelligence will leverage driving behavior insights to:

« Gain insight into and understand South King and Yakima
County

» Learn about high-risk areas in South King and Yakima
County

« Use insights gained to educate the community

DATA TIME FRAME

October 2023 - March 2024
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AGENDA

WASHINGTON STUDY

€ Overall Analysis of Yakima and South King County:
» Key Definitions
» Key Numbers

© Focus area analysis with :
» Speed bucket analysis
> Atypical event analysis

» Specific analysis of the point of interest
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EXECUTIVE SUMMARY

* When analyzing and combining crash data and driving behavior

insights for the 22 intersections within the city of Yakima, 787
STREET AND LINCOLN,32ND AVE & NOB HILL BLVD,

and FAIR AVE & NOB HILL BLVD pose the HIGHEST RISK

* For all kinds of roads in Yakima County, the crash risk is
SIGNIFICANTLY HIGHER from MIDNIGHT TO 6 AM and
HIGHER for RURAL ROADS

* The intersection at MCDONALD AND SOUTH WAPATO

ROAD within the Yakama Reservation is a HIGH-RISK
INTERSECTION

* The NORTHERN CORRIDOR between 140th Ave and 132nd is
the MOST HIGH-RISK in the 11-mile stretch within South King
County

e SESUMMIT LANDSBURG & 253RD ST SF poses a HIGH
RISK due to HIGH SPEEDS and the ROAD DESIGN at this
intersection
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when decelerations falls below -7.1 mph/s

ATYPICAL
DRIVING

A HARSH ACCELERATION event is a sudden increase in
speed beyond a certain threshold for a certain time.

A HARSH BRAKING event is a decrease in accelerometry
& above a certain threshold for a certain time. Detected
@ Detected when acceleration exceeds 7.1 mph/s

BEHAVIOR
EVENTS

5 V85 SPEED is the speed at or below which 85 percent of the
' @ drivers travel on a road segment
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VULNERABLE ROAD USER (VRU) RISK ANALYSIS

() [ ]
oo R
Systemic approach to assess the probability of areas which
could be risky using road features and historical crash data

ROAD DESCRIPTION

.................... . OVERALL RESULT SPECIFIC RESULT
) ¢ Potential VRU
Potential > ﬁo‘% risk identified
DRIVING BEHAVIOR o
....................... > Risk

\Y[oJe[] Potential vehicle

’- **" risk identified

CRASH DATA

ooooooooooooooooooooo

mmmmm OVERALL POTENTIAL RISK
IDENTIFIED
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VULNERABLE ROAD USER — APPROACH MICHELIN

Vulnerable Road Users (VRU) risk analysis provides insights into the risks to Pedestrians & Cyclists. It provides an
understanding of road segments where there is a high probability of VRU presence and where they might be at risk.

Michelin Mobility Intelligence uses the systemic approach to road safety to highlight the road segments where there is
high probability of VRU presence and where there is high probability of interaction between VRUs and motorized
vehicles. The road segments are identified using Michelin’s proprietary machine learning model, which creates a
location signature based on (road infrastructure, points of interest, traffic volumes and speeds, past VRU crash data,
etc.) and applies this signature to other matching road segments within the area of focus.

When combined with driving behavior insights, these VRU insights assist in identification of VRU risk hotpots where
VRUs might be at a greater risk of a near-miss or crash with a motorized vehicle.
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INTERPRETATION OF V85 SPEED & EVENT PLOTS

EXAMPLES:
Below are two types of plots, a V85 speed plot and a braking event plot, similar to those used to show driving behavior in certain focus areas.

The V85 plot shows the V85 speed for each section of road as drivers travel along the path that is highlighted on the map below the plot, and the braking event plot
shows the number of harsh braking events that happen in each section of road, again highlighted below the plot.
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OVERALL ANALYSIS



YAKIMA

SOUTH KING

9.7

THOUSAND

Miles of Road

77.4

THOUSAND

KEY NUMBERS

aand DATA USED IN THE STUDY

.57

BILLION

GPS Points Collected

1.4

BILLION

2

MILLION

Total Driving Hours

7

MILLION

1.2

MILLION

Braking Events

5

MILLION

2492

THOUSAND

Acceleration Events

7

MILLION
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DATA VOLUME ACROSS ROAD NETWORKS

YAKIMA ) SOUTH KING ~
; = VOLUME . & i
B 3 3 prinen 2 & oo VOLUME
¥ - Low i i
MEDIUM LOW Low
Q MEDIUM HIGH MEDIUM LOW
Willizm U.. U.CLglJS HIGH MEDIUM HIGH
Wilderness -

Tacoma

Puyallup Bonney Lake . ) % )\}:“”“' noot Egferal y

South Hill

TRIP POINTS ATYPICAL 2023

TRIP POINTS ATYPICAL 2020
85 Million Trips per EVENTS POPULATION
Month 234 Million per Month 257,000 Residents

234 Million Trips per EVENTS POPULATION
Month 1 Million per Month 664,000 Residents
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WHEN ATYPICAL EVENTS OCCUR

EVOLUTION OF ATYPICAL EVENTS SUMMARY OF ATYPICAL EVENTS
MORNING MIDDAY-EVENING
S et : | Yakima | SouthKing

B WEEK
B WEEKEND Harsh Braking 1.2M 5M

80k

80K Harsh Acceleration 242K ™
40k Peak Hour (Week) 2:00 pm 2:00 pm
N2 Peak Hour (Weekend) 3:00 pm 3:00 pm
P
8 0
V]
300k OBSERVA TIONS.'

« Braking events are 4-5 times more likely than harsh
acceleration (regardless of the week's context)

200k

» Atypical events peak at 7 am and during the evening
rush hour on weekdays

100k

« Atypical events are more spread out on weekends,
with a plateau from 1 pmto 5 pm

4
] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

HOUR
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RISK HOTSPOTS FOR KING COUNTY AND YAKIMA MICHELIN

COUNTY

YAKIMA COUNTY: ~1.4k hotspots
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SPEED TRENDS

MICHELIN

%

v85 - YAKIMA COUNTY V85 - SOUTH KING COUNTY
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OBSERVATIONS:
« The V85 is lower in urban settings and may be attributed to increased
traffic congestion, lower speed limits and/or enforced speed limits.

Despite the overall slower V85, higher-speed corridors are still
prevalent in urban areas, particularly in South King County.



CRASH DISTRIBUTION MAP
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QUARTERLY CRASH ANALYSIS — ALL CRASHES MOBILITY INTELLIGENCE

TEMPORAL EVOLUTION OF CRASH COUNTS
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' OBSERVATIONS:

Total of 41.5k and 175k crashes recorded in Yakima
and South King counties, respectively, over the past
10 years

South King has seen a decline in total yearly crashes
since a 2016 peak, stabilizing post-2021; Yakima's
trend remains steady.

In South King, 10% reduction in annual crashes since
2014-2016, despite a 17.5% population increase
(2010-2020)

Notable dip in crashes during the COVID-19
pandemic due to reduced traffic

Crashes are more frequent in Q4 across both
counties
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CRASH ANALYSIS — INJURY SEVERITY OVERVIEW

TEMPORAL EVOLUTION OF SEVERE CRASH COUNTS CRASH SEVERITY DEFINITION

CRASH COUNT

All crashes in the dataset are assigned 1 of 5 severity levels (Fatal,
Severe Injury, Minor Injury, Possible Injury, Property Damage
Only/No Injury) based on the most severe outcome present in the
crash.

100

FATAL
SEVERE
INJURY

30

For example, if two people are injured in a crash, one severely and

60 one lightly, the crash will be labeled a severe injury crash.
40 OBSERVATIONS:
» 349 fatal and 759 severe injury crashes were recorded in
20 Yakima County between 2014-2023
« 580 fatal and 2372 severe injury crashes were recorded in
- south King County between 2014-2023
300 2014 - 2016 Yearly 2021 - 2023 % Change
Avg. Yearly Avg. Yearly Avg.
250 Yakima | Yakima | Yakima |
200 Total | 15450 | 13717 | -11.2%
100 Severe Injury | 189 | 307 | +62.4%
__.-——'-"-—-'__._—_
5,3”“/‘_\ Minor Injury | 965 | 1425 | +47.7%
} Possible Injury | 3838 | 2573 | -33.0%
2%14 2015 2016 2017 2018 2019 2020 2021 2022 2023

PD 10419 9336 -10.4%
YEAR © | | | .
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SPEED STATISTICS BY ROAD TYPE

V85 BY ROAD TYPE OSM ROAD CLASSIFICATION

80 2. Unclassified 9. Secondary
3. Service 10. Primary Link
4. Living Street 11. Primary
60 5. Residential 12. Trunk Link
6. Tertiary Link 13. Trunk
7. Tertiary 14. Motorway Link

\
40 \ 8. Secondary Link 15. Motorway

—— 1-Early Hours
= 2-Morn Rush Hour

= 3-Midday
20 :-f;ﬂﬂ:OTH OBSERVAT/IONS:

—— 6-Night Time « The time-of-day impact on V85 values is minimal,
> s 4 5 & 7 8 9 10 11 12 13 14 15 with differences typically ranging within 5 - 10

mph for both counties, irrespective of road type.

« Road type is a key determinant of V85, with
higher-priority roads showing higher speeds due
to higher speed limits, and reduced congestion.

EXPECTED v85

« Roads in Yakima see higher speeds than the same
road types in South King, and the roads in South
King see more variation in V85 speed across time
of day than most road types in Yakima. This is
likely partially explained by the higher traffic
density of South King.

ROAD CLASSIFICATION
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RISK HOTSPOTS FOR VULNERABLE ROAD USERS

SOUTH KING

HIGH-RISK AREAS FOR PEDESTRIANS AND B iR .S
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TRACT-LEVEL VIEWS: BEHAVIOR AND MICHELIN

SOCIOECONOMIC/DEMOGRAPHIC DATA

DELIVERABLE HIGHLIGHT: My TR B

The Kepler maps with socioeconomic and Mercer stand) 5
demographic data will provide a better
understanding of the relationships between
socioeconomic/demographic factors and driving risk
factors.
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YAKIMA FOCUS AREA OVERVIEW
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SOUTH KING FOCUS AREA OVERVIEW
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FOCUS AREA INTRODUCTION

YAKIMA FOCUS AREAS

 Six focus areas (4 selected by WTSC, 2 identified for deeper
dives via driving behavior analysis)

o 22 Yakima city intersection analyses
o 2 corridor analyses
o Day/Night Crash Risk analysis

o 2 intersection analyses

SOUTH KING FOCUS AREAS

« 4 focus areas (1 selected by WTSC, 3 identified for
deeper dives via driving behavior analysis)

o 1 corridor

o 3 intersections

‘«L))ﬂ, MICHELIN




FOCUS AREA OVERVIEW

Location County
1. City of Yakima Intersections Yakima
2. Sunnyside - S. 1st St. Yakima
3. Moxee - Bell Rd. & Hwy 24 Yakima
4. Rural crash risk - Day vs. Night Yakima
5. Toppenish - US-97 & Branch Rd. Yakima
6. Toppenish - Wapato Rd. & McDonald Rd. Yakima
7. 140th/132nd Ave Corridor South King
8. Renton - Sunset Blvd. & 3rd St. South King
9. Ravensdale - 253rd & Summit-Landsburg  South King
10. Kent - 116th Ave. & Kent-Kangley Rd. South King

Y mICHELIN

WTSC
WTSC
WTSC
WTSC
MMI
MMI
WTSC
MMI
MMI
MMI

Focus Area Type

Area
Corridor
Corridor

Area

Intersection
Intersection
Corridor
Intersection
Intersection

Intersection

MICHELIN

MOBILITY INTELLIGENCE

Top Behavior/Risk
Type(s)
Multiple

Speed, VRU
Accel. & Braking Severity
Multiple
Speed, Accel. Severity
Speed, Braking Severity
Multiple
Accel. Severity
Speed, Braking Severity
Speed, Accel Severity

Area Crash
History
High
High
Moderate
High
Moderate
High
High
Low

High
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YAKIMA CITY
INTERSECTION ANALYSIS
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PROBLEM CONTEXT & RISK EVALUATION APPROACH

Initial Crash-based risk ranking

RISK DIAGNOSIS

Intersecrion Name Grashes Each of the 22 intersections were e_valuated using MMI’s Dri\_/ing Behaviqr Severity Ra_nking (DBSR)
and Vulnerable Road User (VRU) risk assessment to determine overall risk at a given intersection.

16 TH AVE & NOB HILL BLVD 46

Diagnostic Factors:
40 TH AVE & SUMMITVIEW AVE 26

« DBSR (Harsh Braking, Harsh Acceleration) — Severity

1STST&NOBHILL BLVD 26  DBSR (Harsh Braking, Harsh Acceleration) — Hotspot count
FAIR AVE & NOB HILL BLVD 24 * VRU — Number of high-risk road sections
16 TH AVE & LINCOLN AVE 24
3 RD AVE & NOB HILL BLVD 23 Approach:
S THAVE & YAKIMAAVE 23 » Each intersection was assigned an overall risk level based on:
1STST& MEAD AVE 23 o Number of DBSR hotspots present
1STST&LINCOLNAVE 20

o Severity of those hotspots

16 TH AVE & FRUITVALE BLVD 20 o Presence of VRU risk

40 TH AVE & FRUITVALE BLVD 20

e AlstT&SIIigs:N v ig » For reference, a hypothetical “high risk” intersection with multiple lanes and dedicated turn
R ATES Coave i 7 lanes could easily have 4 or more hotspots, as hotspots can be entering or leaving the
intersection and can be either harsh braking or acceleration hotspots.
1 ST ST & YAKIMA AVE 18
NONELNCSHLAND 17| Noteon Crash Ranking
 This initial ranking only considered crash totals, not severity. Crash severity will be layered into
CUSTERAVE & LINCOLN AVE 16 . . . . . .
this analysis to provide more context. Injury types considered were Fatal, Severe, and Minor.
16 TH AVE & TIETON DR 16
1 ST ST & WASHINGTON AVE 15
18 TH ST& NOB HILL BLVD 15

*Note: these crash counts, provided by the City of Yakima task force, generally align with the 4-year crash counts from 2020-2023 in the larger crash dataset
16 TH AVE & SUMMITVIEW AVE 15 provided by the WTSC. There are slight discrepancies due to differences in where the exact boundaries of the intersections are set.




RISK LEVEL ASSIGNMENT BY DRIVING BEHAVIOR

RISK LEVEL ASSIGNMENT
After factoring in DBSR and VRU outputs, the 22
intersections were assigned one of five risk levels.

Risk Level Classifications
5: 3+ AND very severe driving behavior hotspots
present
4: Either 2+ moderate OR 1 very severe hotspot
present

1: 0 hotspots present

Key Takeaways
* Most of these intersections exhibit patterns of
risky driving behavior to varying degrees.

o 14 of the 22 intersections (Groups 5 & 4)

would be classified as notably risky
intersections based only on behavior
o 8 of the 22 would not be

classified as especially risky intersections

based only on behavior, although some
risky behavior is still present

« Other intersections in Yakima City outside these

22 are as risky or riskier.

Y mICHELIN

Crash total-based risk ranking
(Injury severity is not considered in this
ranking, provided only for context)

MICHELIN

MOBILITY INTELLIGENCE

Behavior-based risk ranking
(MMI ranking comes only from
evaluation of driving behavior severity)

Crashes Proportion Crashes Proportion Risk
Intersection Name Crashes : of Crashes Intersection Name Crashes with of Crashes
with Injury ) : ) i roup
with Injury Injury  with Injury

16 TH AVE & NOB HILL BLVD 5 0.11 16 TH AVE & FRUITVALE BLVD 20 4 0.20 5

40 TH AVE & SUMMITVIEW AVE 1 6 TH ST & NOB HILL BLVD 17 3 0.18 5

1 ST ST & NOB HILL BLVD 3 0.12 3 RD AVE & NOB HILL BLVD 23 3 0.13 5

FAIR AVE & NOB HILL BLVD 3 0.13 FAIR AVE & NOB HILL BLVD 24 3 0.13 5

16 TH AVE & LINCOLN AVE 3 0.13 16 TH AVE & LINCOLN AVE 24 3 0.13 5

3 RD AVE & NOB HILL BLVD 3 0.13 15T ST & LINCOLN AVE 20 2 0.10 5

5TH AVE & YAKIMA AVE 3 0.13 32 ND AVE & NOB HILL BLVD 17 1 0.06 5

1ST ST & MEAD AVE 1 CUSTER AVE & LINCOLN AVE 16 4 0.25 4

15T ST & LINCOLN AVE 2 0.10 3 RD AVE & YAKIMA AVE 18 4 0.22 4

16 TH AVE & FRUITVALE BLVD a 0.20 5TH AVE & YAKIMA AVE 23 3 0.13 a4

40 TH AVE & FRUITVALE BLVD 2 0.10 16 TH AVE & NOB HILL BLVD a6 5 0.11 4

1STST&DST 1 0.05 1STST & WASHINGTON AVE [IRdsen| 1 0.07 4

3 RD AVE & LINCOLN AVE 2 0.11 1STST&DST 19 1 0.05 4

3 RD AVE & YAKIMA AVE 4 0.22 40 TH AVE & SUMMITVIEWAVE | 26 1 | ooa | 4

1 ST ST & YAKIMA AVE 2 0.11 18 TH ST & NOB HILL BLVD 2 0.13 3

32 ND AVE & NOB HILL BLVD 1 0.06 15T 5T & YAKIMA AVE 18 2 0.11 3

6 TH 5T & NOB HILL BLVD 3 0.18 3 RD AVE & LINCOLN AVE 19 2 0.11 3

CUSTER AVE & LINCOLN AVE a 0.25 40 TH AVE & FRUITVALE BLVD 20 2 0.10 3

16 TH AVE & TIETON DR 1 0.06 16 TH AVE & TIETON DR 16 1 0.06 3

15T ST & WASHINGTON AVE 1 0.07 16 TH AVE & SUMMITVIEW AVE s 2 0.13 2

18 TH ST & NOB HILL BLVD 2 0.13 15T ST & NOB HILL BLVD 26 3 0.12 2
16 TH AVE & SUMMITVIEW AVE 2 0.13 15T ST & MEAD AVE 23 1 eea 1 |
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HIGHLIGHTING RANKING FACTORS

Rank of Most Average .
. Total . VRU Risk
Intersection Name Crashes Severe Severity Rank
Hotspots Present Group
Hotspot of Hotspots
RANKING FACTOR DEEP DIVE
Many of the high-crash intersections meet the criteria FAIR AVE & NOB HILL BLVD 24 4 26 189.3
for higher-risk driving behavior, although there are 16 TH AVE & LINCOLN AVE 24 3 65 140.7
notable exceptions. 3 RD AVE & NOB HILL BLVD 23 4 42 137.3
1 ST ST & LINCOLN AVE 20 |6 46 202.2
16 TH AVE & FRUITVALE BLVD 20 3 57
g _ 32 ND AVE & NOB HILL BLVD 17 5
Hotspot Count and Severity 6 TH ST & NOB HILL BLVD 17 4
« 13 intersections had 3+ DBSR hotspots — often
—o ersEt . . . 16 THAVE & NOBHILLBLVD | 46 | 2 4
indicating issues coming from multiple traffic
directions 40 TH AVE & SUMMITVIEW AVE 26 2 32 144.5 4
« 13 intersections had at least one DBSR hotspot 5 TH AVE & YAKIMA AVE 23 3 94 155 4
ranked in the top 100 most severe hotspots in 1STST&DST 19 3 151 246 4
Yakima city (braking or acceleration) 3 RD AVE & YAKIMA AVE 18 4 107 225 4
+ 17 intersections with VRU risk CUSTER AVE & LINCOLN AVE 16 3 127 347.7 4
« 2 intersections had only one outside-top-100 1 ST ST & WASHINGTON AVE - 3 a7 165.3 4
DBSR hotspot, and 1 had no DBSR hotspots 40 TH AVE & FRUITVALE BLVD 20 2 82 134.5 3
3 RD AVE & LINCOLN AVE 19 2 235 237 3
15T 5T & YAKIMA AVE 18 2 244 253.5 3
16 TH AVE & TIETON DR 16 1 01 91 3
18 TH ST & NOB HILL BLVD 3 185 299 3
15T ST & NOB HILL BLVD 1 225 225 2
16 TH AVE & SUMMITVIEW AVE 1 112 112 2
15T ST & MEAD AVE 23 0 - - 1

Y mICHELIN




MICHELIN

DEEP DIVE INTO CRASH INJURY SEVERITY

Crashwith | Toportion Proportion of
ra:; Wi of all d ri?ﬁ _|ono Proportion of
CRASH INJURY SEVERITY . Crash _"\" Crashes fe & nJur\_r All Crashes Risk
: _ _ Intersection Name Count Confirmed With Any Fatal Crash Crashes With Sl ETrELs EELT
The 4 |r_1tersect|ons where the_ highest Injury g Count Severeor "L injury
proportion of crashes were injury crashes Count i jury FE L
were all in the top 2 risk groups. 16 TH AVE & FRUITVALE BLVD 4 0.20 1 0.25 0.050
6 TH ST & NOB HILL BLVD 3 0.18 1 0.33 0.059
- : - - 3 RD AVE & NOE HILL BLVD 3 0.13 0
The r_elatlonshlp between driving behavior FAIR AVE & NOB HILL BLVD ; .13 L
severity and crash outcomes becomes All but one severe or fatal 16 TH AVE & LINCOLN AVE 3 0.13 2
even stronger when injury severity is injury crash happened in the 15T ST & LINCOLN AVE 2 0.10 1
included. intersections classified in the 32 ND AVE & NOB HILL BLVD 1 0.06 0
highest two risk groups CUSTER AVE & LINCOLN AVE a 3 a
although the one fatal ’ 3 RD AVE & YAKIMA AVE a 1 a
crash happened at a Risk 5 TH AVE & YAKIMA AVE 3 0 a
Group 3 intersection 16 TH AVE & NOB HILL BLVD 5 2 a
Injury Overview ' 15T 5T & WASHINGTON AVE 1 0 a
- 1STST&DST 1 0 a
_Of all 469 crashes in these 22 40 TH AVE & SUMMITVIEW AVE 1 0 4
intersections, 53 crashes had at 18 TH ST & NOB HILL BLVD 5 0 3
least 1 confirmed minor or more 15T ST & YAKIMA AVE 2 0 3
severe |njury 3 RD AVE & LINCOLN AVE 2 1 3
L 40 TH AVE & FRUITVALE BELVD 2 0 3
Of these 53 injury c_rashes, 13 had 16 TH AVE & TIETON DR R 0 ;
at |eas_t 1 SEVEre Injury or worse. 16 TH AVE & SUMMITVIEW AVE 2 0 2
» Behavior Risk Group 5 had the 15T ST & NOB HILL BLVD 3 0 2
highest rate of crashes that led to a 15T ST & MEAD AVE 1 1
severe injury at 4.1%, followed by : >
. Tota Proportion o
Risk Gr 4 7%. i
sk G oup 4 at 3 0 o Driving Behavior-based Risk Total IT?tal P:Eogortrllon Severe+  Total Crashes
Crashes lead to severe injury Group Crashes njury ot Crashes Injury  with Severe or

much more frequently at Crashes  with Injury
intersections in the two

Crashes Fatal Injury

. - o 145 19
highest driving behavior risk a 163 19
groups than at other 3 as 9
intersections. 2 a1
Y MICHELIN - = -
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INTERSECTION SPOTLIGHT- 1ST ST. & LINCOLN AVE

QUANTITY AND SEVERITY OF DBSR HOTSPOTS
CLASSIFY THIS INTERSECTION AS HAVING VERY
ABNORMAL DRIVING BEHAVIOR

Rank of Most Average .
Total VRU Risk

Intersection Name Crashes Severe Severity Rank
Hotspots Present Group
Hotspot of Hotspots

1 ST ST & LINCOLN AVE 20 6 46 2022 [Wes 85|

Overview
» Acceleration hotspot in all four directions of traffic flow
» Braking hotspot approaching intersection from east on Lincoln,
and approaching right turn from north N. 1t St.
» At least four road segments identified as risky for pedestrians or
cyclists

Legend

DBSR cluster Road

- (braking or [ segments
acceleration) with VRU risk

Y mICHELIN
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INTERSECTION SPOTLIGHT- S 15T ST. & E NOB HILL BLVD.

QUANTITY AND SEVERITY OF DBSR HOTSPOTS
CLASSIFY THIS INTERSECTION AS HAVING
MINIMAL ABNORMAL BEHAVIOR

o 2

Rank of Most Average i
) Total . VRU Risk
Intersection Name Crashes Severe Severity Rank
Hotspots Present Group
Hotspot of Hotspots
E Nob Hill Blvd 1 ST ST & NOB HILL BLVD 26 1 225 225 - 2
Overview

* Only one DBSR hotspot (acceleration)
« One road segment with risk to VRU

Y mICHELIN




RISKY INTERSECTIONS IN YAKIMA CITY NOT INCLUDED IN LIST MICHELIN

PROVIDED

S 48th Ave. & W.
Washington Ave.

Risk Group 5 _ Englewood/Cherry Ave. &
+ 3 top-50 braking N. 16th Ave
DBSR hotspots Risk Groub 5
* 1top-100&1 « Top-25 and top-100
top-150 DBSR accel DBSR
hotspot
. P hotspots _
+ 2 top-100 braking
DBSR hotspots
Powerhouse Rd. & N 34t Ave
Pacific Ave. & S. 2nd St. e o e
Risk Group 5 “on, o e

hotspots, including 2
top-100

* Top 25 acceleration
DBSR hotspot

* 1 road segment with
VRU

* The #1, #10, and

#155 most severe  pr. ~ i
braking DBSR

hotspots

Y mICHELIN




YAKIMA INTERSECTION RISK EVALUATION: MICHELIN

CONCLUSIONS

PUTTING EVERYTHING TOGETHER:

« 14 of the 22 high-crash intersections requested for analysis exhibit e
severe patterns of risky driving behavior.

« For the 8 intersections with high crash counts but lower-severity
driving behavior, other factors may explain the high crash
numbers, such as high traffic volume or suboptimal infrastructure
design.

« The intersections with the most severe driving behavior have some
overlap with the 22 high-crash intersections, but other
intersections outside of these 22 were also identified as risky due
to severe driving behavior.

» Severity of driving behavior correlates strongly with the likelihood
of crashes leading to severe injury, and less strongly with the
likelihood of crashes leading to injury in general.

* Analysis of driver behavior, combined with crash history data, tells
a more complete picture in identifying areas for safety
improvements than either approach alone.

S. Fair Ave & E. Nob Hill Blvd.
(4th-ranked in crashes, categorized in Risk Group 5 by driving behavior)

!'J))ﬂ) MICHELIN
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SUNNYSIDE
SOUTH 1ST STREET




SUNNYSIDE SOUTH 1ST STREET: FOCUS AREA e

MOBILITY INTELLIGENCE

A\‘mc_;\deo" \‘?‘f FOCUS AREA:
— o&"& . . . .
i hve  Located in Sunnyside, Yakima, with
G a length of 1 mile.
E Lincoln Ave  Total of 250k trips over a 6-month
W Madison Ave time Span
Nicolai e
ParklangE
e B ,////
MIDVALE | WS Hill §d
‘ 5 NICOLAI AVE
!' — S 15T ST,

Y mICHELIN

HEADED SOUTH




MICHELIN

SUNNYSIDE SOUTH 7ST STREET: v85 SPEED
o0e® —  fuldingAv® to“@% b)
: P x g 2 V85 IS AROUND 32 MPH.
i 3 i‘m\e@ e This means that most vehicles (85%) drive at
& 8 ® o8 | a speed of 32 miles per hour or less. Given
2 ' e the 25-mph speed limit, this level of speed is
sresol| e e = -8 ® higher than expected.
W Madison Ave 2 5 g i Ave Pl A
icalai Ave 8 e e TAKEAWAYS:
Parkland € :: A s L « The V85 data indicates a similar pattern for both
= Otie Ave northbound and southbound traffic, suggesting
3 & that both directions are equally fast
-
o |2 * Thereis a notable reduction in speed around
E the intersections, e.g., Hill Road and Lincoln Ave.
44
s g * Otherwise, the V85 remains nearly constant,
e : 0 even around the park and other intersections
WS Hill Rd E
& SPEED N
35 . |l:ce |3
; e ® |q
BELOW SPEED LIMIT
O — 5 MPH OVER
> 5 — 70 MPH OVER
® ‘__,? 70+ MPH OVER

Y mICHELIN
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SUNNYSIDE SOUTH 1ST STREET: SPEED DISTRIBUTION

40
eté\de 2
o

SOUTH HILL PARK
X Nz

NICOLAI AVE & PARKLAND E INTERSECTION
20 E PARKLAND DRIVE INTERSECTION

~—\ OLIVE AVE INTERSECTION

THILL AVE & SUNNYSIDE AVE INTERSECTION

MERRICK AVE & CRESCENT AVE INTERSECTION
SW CRESCENT AVE INTERSECTION
E MAPLE WAY INTERSECTION
E LINCOLN AVE INTERSECTION
10 ESHILL RD
SPEED LIMIT SIGN: 25 MPH

Trill Ave

Merrick Ave

20

v85

SPEED I_J E Lincoln Ave
LIMIT

W Madison Ave 2 5

Nicolai Ave

DRIVING NORTH —>

Parkland E Q

DISTRIBUTION OF MAX SPEED TAKEAWAYS -

« The data shows a trend of high
speeds throughout but slowing at
the Hill Road and Lincoln Ave.
intersections.

=
o
o

80

~ 40% of trips
above 30

WS Hill Rd 60

« Over 80% of trips exceed the
speed limit, with more than 40%
surpassing it by over 20%.

SPEED
LIMIT

Wells Rd

40

~ 80% of trips
above speed limit
~3000 trips
above 40

« More than 3000 trips are
recorded at extremely high
speeds.

20

PERCENTAGE EXCEEDING

() o - —-—

) 10 20
v

O MICHELIN SPEED



MICHELIN

SUNNYSIDE SOUTH 1ST STREET- ATYPICAL EVENTS

BRAKING SEVERITY RANK:

— 196/1665
gpaulding Ave o. (/)\)QQ G pauldirpe-ius (‘9
ThilLAve Q Thill Ave 6
Al ? el .("2 . \ Spaulding Ave @,ewt
o %\e\lxs\ y = \ <&
g ‘'
; a E Lincoln Ave : > E Lincoln A

! [ ) i 8 = Linestring Braking

g .v g; % e 00617439;:83‘%25755

Nicolai Ave 0 i Nicolai Ave Parkland E _—— 198
'§ Parkland E

N Parkland E § Parkland E g
.( Olive Ave Olive Ave
Agwugsmm. 0. )‘
: :
E Lin: °
o ) o 3 TAKEAWAYS:
vt ! £ « Although not as severe as some other
s g severe behavior hotspots in Yakima
ACCELERATION SEVERITY - County, we observed a pattern of harsh
RANK: 336/488 1 & ol braking and accelerations in the northern
. part of the road.
B
:% « Given the residential nature of the area, as
1 well as its proximity to the park, such
HARSH atypical behaviors could pose serious risks.

ACCELERATION

BRAKING

Y mICHELIN
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SUNNYSIDE SOUTH 1ST STREET- CRASHES
TAKEA WA YS SPEEIIJ E Lincoln Ave
« The intersection at Lincoln Ave | 25 Nl g
has a history of crashes involving =
vulnerable road users (VRUS). ) e
« Additionally, the area surrounding
this intersection with Hill Road has

a record of vehicle-to-vehicle -
collisions. i

W S Hill Rd \

e Qverall, this section of the South
1st. St. corridor is one of the

L 2]
riskiest parts of the corridor. . Tt ~ ¢ f,
3 - 125 = i
5 5 = .
-~ Jack in the Box

WeHi@gRd e e

Y mICHELIN VEHICLE CRASHES
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SUNNYSIDE SOUTH 1ST STREET- CRASHES

Stre

1SI51L S

South T«

SPEED
LIMIT

25

v

TAKEAWAYS v

 The intersection at Lincoln Ave has a @ 2 :
history of crashes involving 24
vulnerable road users (VRUS). Q

W U JpJ

A

VRU CRASHES

« Additionally, the areas surrounding
this intersection with Hill Road and
Nicolai Avenue have a record of
vehicle-to-vehicle collisions.

- Overall, this section of the South 1st. G == q

St. corridor is one of the riskiest 25
parts of the corridor. <2 S E—

Street
<©
05

1st Street

5]

outh 15t S

o b . VEHICLE
ol MICHELIN . 9 CRASHES
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SUNNYSIDE SOUTH 1ST STREET- EXTREME SPEEDING

FAST TRIPS: Expected Number of Trips Above 30 Mph
1 RillfAve

o Ck;jgf"’.'f‘ v W 40
e A A TAKEAWAYS:
y qi D o4
o -'.‘.';1_\..&.!@.‘:’“‘1--_,'&/ % A 30 .
SLAOP e /\r‘ « Over 20 trips per hour exceed the
- ﬁ e » speed limit by more than 20% from 7
#a0 Y, Y gl e am to 8 pm, peaking at nearly 40 trips
v A g ER » weekly. On weekends, more trips
o= = .'r il | g exceed the speed limit by over 20%
"ﬁ i \ 1 o

r,-Hr-"--V"\-.:v-"'-m

TRIPS

3 from 9 amto 10 pm.

10 11 12 13 14 15 16 17 18 19 20 21 22 23

HOUR « During weekdays from 7 am to 6 pm,

2 trips exceeding 40 mph occur every
3 hours (0.66 per hour). On weekends
from 10 am to 5 pm, 3 trips exceeding

EXTREMELY FAST TRIPS: Expected Number of Trips Above 40 Mph

- WEEK CONTEXT 40 mph occur every 3 hours (1 per
I hour).

— WEEKEND

« Harsh braking (-7.1 mph/s) from
40mph to a stop, considering a 0.75-
second reaction time, takes about 6.4
seconds and 210 feet, posing a high
risk to vulnerable road users.

e,
@) A
oy

s
Biz Marthembersh!p &
y } D|<count Store“
¥ o g " , ¥

.E
w
(e
>~
“'<(

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

HOUR
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SUNNYSIDE SOUTH 1ST STREET: V85 ALONG THE ROUTE

\8
gae o
S

Trill Ave

Merrick Ave

W Madison Ave

SPEED
LIMIT

25

il

E Lincoln Ave

Nicolai Ave

Parkland E

Wells Rd

WS Hill Rd

SPEED
LIMIT

25

Y mICHELIN

DRIVING NORTH —>

<+— HINOS DNINIda

40

MICHELIN

MOBILITY INTELLIGENCE

SOUTH HILL PARK

NICOLAI AVE & PARKLAND E INTERSECTION

E PARKLAND DRIVE INTERSECTION

OLIVE AVE INTERSECTION

THILL AVE & SUNNYSIDE AVE INTERSECTION
MERRICK AVE & CRESCENT AVE INTERSECTION
SW CRESCENT AVE INTERSECTION

E MAPLE WAY INTERSECTION

E LINCOLN AVE INTERSECTION

ES HILL RD

-._/\\
)
m 20
hN
\ ,’
10 \ T ,’
\ J X
| \ /,
Q < ,/
\ R4
Vs
30

ln 20
(04}
N

SPEED LIMIT SIGN: 25 MPH

TAKEAWAYS:

« The V85 data indicates a similar
pattern for both northbound and
southbound traffic, suggesting that
both directions are equally fast

« Thereis a notable reduction in
velocity around the intersections
with Hill Road and Lincoln Ave.

» Otherwise, the V85 remains nearly
constant, even around the park and
other intersections




,*a //ii-'
1—‘-—&195-——-ﬁ'
e~ i
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P
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z il At
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(#7 } EDlscount Store“ f
] e | fi5
= N
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MICHELIN

SUNNYSIDE SOUTH 1ST STREET- EXTREME SPEEDING

1.5

WEEK CONTEXT
— WEEK
— WEEKEND

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
HOUR

TAKEAWAYS:

During weekdays from 7 am to 6 pm, 2 trips exceeding 40 mph occur every 3 hours (0.66 per hour).
On weekends from 10 am to 5 pm, 3 trips exceeding 40 mph occur every 3 hours (1 per hour).

Harsh braking from 40mph to a stop, considering a 0.75-second reaction time, takes about 4.35
seconds and 150 feet.

Due to the dense residential area (about 1,700 households), this speed poses a high risk to
vulnerable road users (VRUSs).



SUNNYSIDE SOUTH 1ST STREET: CONCLUS/IONS TrTre

MOBILITY INTELLIGENCE

PUTTING EVERYTHING TOGETHER:

« Sunnyside South 1st Street has two areas that are particularly

vulnerable to crashes: (1) The intersection with Lincoln Ave, (2) The
intersection with Hill Road.

« 80% of drivers exceed the speed limit, with over 40% exceeding it
by more than 20%.

» Both intersections have a history of crashes, involving both
Vulnerable Road Users (VRU) and Vehicle-to-Vehicle (V2V) collisions.

=Potential Safety Factors:
*Poor lighting and signage
*Heavy residential area
*High vehicle velocity
*Numerous intersections

!'J))ﬂ) MICHELIN



MICHELIN

US-24 & BELL RD. IN
MOXEE




ANALYZING DRIVING BEHAVIOR ON MOXEE MICHELIN

HIGHWAY

MOBILITY INTELLIGENCE

Bell Road - Google Maps

Yakima

Union Gap

i

Rd

Y mICHELIN

INTERSECTION BETWEEN HIGHWAY
29 AND BELL ROAD

* Intersection between high-speed road
(55 mph) and low speed road (35 mph).

 This type of intersection often sees dangerous
acceleration from drivers turning onto the
higher speed road, and severe braking from
drivers traveling on the higher speed road.



https://www.google.fr/maps/@46.5567731,-120.3930473,3a,75y,224.96h,82.88t/data=!3m6!1e1!3m4!1sKKiC7kulq2_bNiMtLLaEpg!2e0!7i16384!8i8192?coh=205409&entry=ttu

MICHELIN

MOBILITY INTELLIGENCE

MOXEE PARK INTERSECTION

MOXEE HIGHWAY (OVERALL RESULTS)

BELL ROAD INTERSECTION

OBSERVATIONS .
« Significant recent crash history, z
although no pedestrian/cyclist Crash 5
crashes and no fatal crashes History W ~ g
« Severe driving behavior clusters S
[ate/?owe&
are present at both
intersections in this corridor "
° i i 163rd most severe E
VRUdFISk mOthI .dl(ghr.]Ot ﬂagda ny Severe / acceleration = 34;2:;;)eitaif::re
road segments in tnhis corriaor Acceleration cluster (of 488) cluster (of 488)
. g . Clusters
* No significant speed difference |
from weekdays to weekend )
days 61st most severe 141st most severe State Route
acceleration acceleration <
cluster (of 488) cluster (of 488)
Severe §
2raking e
usters Bell 195th most severe : &
braking cluster (of
91st most severe 1665) I *5te Royrg 5,
braking cluster (of
1665)

Y mICHELIN




MOXEE HIGHWAY

MICHELIN

MOBILITY INTELLIGENCE

60 /—__*\/—"—\ 60,—-—-—"’_"—“—"-""‘—-
40 40
30 30
20 20
10 10
0 0
0@ & /do/.
oS o » %
i Moxee = '?Owu B E BN
. 2o, 3
o J— DRIVING SOUTH @ e cup—
A . Moxee
BEAUDRY RD INTERSECTION z\\eé . Rotg, \m\“‘)“}
MOXEE ELEMENTARY SCHOOL ¢ & .
MOXEE CITY PARK
SPEED LIMIT SIGN: 55 MPH OBSER VA TIONS
MAIN INTERSECTION . . . . . . .
 Drivers going in either direction on « The V85 speed on US-24 is
US-24 generally do not decrease their consistently around 60mph,
speed around the Bell Rd. about 5mph (10%) over the speed
Intersection or driving past the limit.
SO mrcHELIN elementary school or the park.

V85 FROM NORTH TO SOUTH V85 FROM SOUTH TO NORTH

State Route 24

SPEED LIMIT SIGN: 55 MPH
BEAUDRY ROAD INTERSECTION
MOXEE ELEMENTARY SCHOOL
MOXEE CITY PARK

MAIN INTERSECTION



MICHELIN

MOXEE HIGHWAY

V85 FROM NORTH TO WEST

V85 FROM SOUTH TO EAST

60 ,\/_/\/\/\ﬁ [Tl WM/\‘N B

50 50

40 40

30 30

20 20

10 10

0 0
V/d; o7
) b, Q S
"l(lf(x /‘_' (= Qé l?)
> Olite - BN — ° o
ey Q o —" e 2 R =
@ DRIVIAIQ NORTH
o DRIVING SOUTH < State Royte 4
-;\Q‘;b q\les
Moxee 5" g G N
W. CHARRON INTERSECTION eP‘ W %,
N| %, BEAUDRY RD INTERSECTION
SPEED LIMIT SIGN: 25 MPH N e\ S
) T SPEED LIMIT SIGN: 35 MPH
MOXEE ELEMENTARY SCHOOL
END SPEED LIMIT SIGN

MOXEE CITY PARK

TURN NORTH TO WEST
TURN SOUTH TO EAST

OBSERVATIONS
 Drivers decrease their speed significantly entering the turn lanes.

* Drivers from the South turning to head East accelerate after the turn
lane and start decreasing their speed at the 25mph speed limit sign.

Y mICHELIN
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MOXEE HIGHWAY

V85 FROM EAST TO NORTH

60
50
40
30
OBSERVATIONS
20 PEED LINIT SIGN S5 AP . Drlvgrs heading west on Bell Road
BEAUDRY RD INTERSECTION turning north onto US-24 slow down
10 W. SEATTLE INTERSECTION . . f tl v th . v t d tart
AT INTERSECTION significantly at the intersection and star
0 accelerating up to 60mph, consistent
RN R, 2 with normal driving behavior
ﬁ?\ %(ﬂ 99{ e\\wS
DRIV,
z e eg’f L ING NOR Til;
o pR'\”N ‘:osfa
5
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MOXEE HIGHWAY

MICHELIN

MOBILITY INTELLIGENCE

NUMBER OF HARSH BRAKING EVENTS FROM EAST INTENSITY OF HARSH BRAKING EVENTS FROM EAST

100

0 200 400

W. SEATTLE INTERSECTION

800 1000 1200 1400 1600 1800

Bucket Number

0.4

0.3

0.2

0.1

200

400 600 800 1000 1200 1400 1600 1300

Bucket Number

FOR REFERENCE:

BRAKING INTENSITY
DISTRIBUTION

» 25th percentile: 0.333
« 50th percentile: 0.348
« 75th percentile: 0.374

Y mICHELIN

OBSERVATIONS

* Average intensity calculated for 200ft road segments with > 20 events

« There is an elevated number of harsh braking events at this intersection, especially

from Bell Road from the east.

- However, these events are very close to the intersection, indicating a pattern of late

braking behavior.

« The intensity of these braking events is consistent with the Yakima County average
harsh braking intensity.




MICHELIN

MOXEE HIGHWAY

BRAKING INTENSITY

BRAKING INTENSITY
FROM EAST

FROM WEST

* Points represent average braking intensity for each 20ft road segment with at least 5 harsh 0.43 — 0.46

braking events

OBSERVATIONS

 Drivers from both east and west tend to brake more harshly the nearer they
are to the stop sign at the intersection with US-24

 Drivers on Bell Road/W. Moxee Ave from the east also tend to brake frequently
and harshly before the intersection with W. Seattle Ave, which as of September
2023 did not have a stop sign but did have a pedestrian crosswalk

‘«L))ﬂ, MICHELIN




MOXEE HIGHWAY

NUMBER OF ACCELERATION EVENTS FROM EAST MEDIAN INTENSITY OF ACCELERATION FROM EAST

40
30
20

10

From_East_To_North From_East_To_South From_East_To_West 0

From_East_To_North From_East_To_South From_East_To_West

DIRECT/ION DIRECTION

OBSERVATIONS

« The pattern of acceleration behavior among drivers coming from the east on Bell Road
indicates that drivers accelerate frequently and harshly, both to get directly across the
intersection, as well as to get up to speed and out of the way of oncoming traffic when
turning onto US-24,

« On a per-trip basis, harsh acceleration happens most frequently when drivers are going
directly across the intersection.
Y MICHELIN




MOXEE HIGHWAY- CONCLUSION

CONCLUS/IONS:

« There are some areas of risk, especially among drivers looking to cross
or turn onto US-24 from Bell Road, specifically from the east.

« Although no areas were flagged as high VRU risk, in at least one area,
speed and braking analysis indicated impact of pedestrian crosswalk on
driving behavior.

« Our analysis did not identify major differences in behavior across
different contexts, such as day vs. night, or weekday vs. weekend.

» V85 speed on US-24 in this corridor (generally about 5mph over the
speed limit) does not indicate major problems with risk from speeding in
this area.

* In conclusion: There are some specific risky driving behavior patterns,
but generally, this corridor does not have as much abnormal driving
behavior as some other, riskier areas.

Y mICHELIN
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YAKIMA CRASH RISK: DAY VS.
NIGHT




YAKIMA COUNTY: OVERVIEW OF ROADWAY NETWORK

MICHELIN

MOBILITY INTELLIGENCE
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SUMMARY OF COLLISION

N

Urban Week 22424
Rural Week 7076
Highway Week 1882
Urban Weekend 6592
Rural Weekend 2886
Highway Weekend 699

How do traffic safety dynamics shift
throughout the day?

Are there specific times of day when
the road network becomes a high-risk
zone for crashes, and if so, where?




MICHELIN

YAKIMA COUNTY: RURAL ROADS

W
% N TAKEAWAYS:
K 3 1000 MORNING RUSH HOURS ~ AFTERNOON RUSH HOURS  Crashes peak during weekday morning and afternoon
g g : : WEEK rush hours, and around 2 pm on weekends.
NS U E :
'G Q o P — WEEKEND « After 6 am, the crash risk drops to a minimum value
3% § and remains there. This implies that the risk of a trip
Q& 8 600 experiencing a crash will be constant and the number
Tk T : : of crashes remains proportional to traffic volume.
0 00
§ » For all kinds of roads, the crash risk is significantly
U 0 higher from midnight to 6 am.
0
0.014
% WEEK 0 e PR Risk Difference
; ]2 reesersssngesssrssssesssserssserssases ....................... m— \WEEKEND gz yp (Peak to Minlmum)
S
E .................... § Urban Week 5.9x
§ | N\ Rural Week 9.9x
X o
E E Highway Week 8.9x
5 § Urban Weekend 16.2x
vr 7 S Rural Weekend 18.3x
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 a nghway Weekend 251)(

Y mICHELIN HOUR
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YAKIMA COUNTY- COLLISIONS AND V85

EARLY MORNING  MORNING RUSH MIDDAY AFTERNOON EVENING RUSH NIGHTTIME

o N = 821 N=1458 N =13539 N =1592 N =593 N = 814 _
: . . Early Morning Week 27%
” ) . Early Morning Weekend 27%
* . . b - H Morning Rush Week 26%
N - . . S
§ % v . T ey N : " S Morning Rush Weekend 27%
’ . seogq ‘o 2e® * . . * .
Q *° .. A Lhas x - oy I Midday Week 23%
y] o 5 k%) . ae o ., N eo T
2 Y owe LR 4 ool LRI LR T IR Midday Weekend 23%
Q e - ) * < ~ —ee ., LI
~ 0 0
% Afternoon Week 25%
3 o N=610 N = 387 N =601 N = 444 N = 270 N = 422 Afternoon Weekend 27%
8 50 q Evening Rush Week 27%
40 E Evening Rush Weekend 29%
30 E Nighttime Week 27%
20 - P - e . s g Nighttime Weekend 30%
v . ~ k] !
L .-.J;‘r- . . “ ._'_..-;..,;_‘:1: .'-.‘ : — \,' .
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Va5 CRITICAL VELOCITY-
Early Morning: midnight - 6 am The data indicates that road segments
Morning Rush: 6 am - 10 am i i
Middaye 10 st < 3 with a V85 around 55 mph experience
Afternoon: 3 pm - 6pm the highest number of collisions.

Evening Rush: 6 pm - 8 pm
Nighttime: 8 pm - midnight

Y mICHELIN
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YAKIMA COUNTY: UNIVERSAL BEHAVIOR

0.014 TAKEAWAYS:

 For all kinds of roads, the crash risk is significantly

16.2X higher from midnight to 6 am.

« After 6 am, the crash risk drops to a minimum value
and remains there. This implies that the risk of a trip

§ experiencing a crash will be constant and the number
§ of crashes remains proportional to traffic volume.
w o : : :
& oo « Given the size of each network, highways show the
Vo — WEEK highest risk of crash per mile traveled, followed by rural
| —— WEEKEND and urban roads.
0.01
0.008 o
9 Risk Difference
g (Peak to Minimum)
0004 ------------------------------------------------------ # Urban Week 5.9X
0.002 S s
= A\ Rural Week 9.9x
% 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 E Highway Week 8.9x
HOUR § Urban Weekend 16.2X
§ Rural Weekend 18.3x
0 Highway Weekend 25.1x

Y mICHELIN
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YAKIMA COUNTY: CRITICAL SPEED FOR RURAL ROADS

EARLY MORNING  MORNING RUSH MIDDAY AFTERNOON EVENING RUSH NIGHTTIME
, Low I HIGH
2M ;“'
I : E TAKEAWAYS:
1M : : - > - S « Of the rural roads, the highest number of trips
od o% | & it - occur on road segments with a V85 around 55
s 0.5M c “.’,- ;’ o . '1 . . s mph
% . ° . . . P .
S oaeimgd pelNs o | ey .a/ - .-/ wer . ,
8 « The network experiences the highest volume of
Q traffic at midday, followed by afternoon and
& 2 morning rush hours. There is a similar pattern
o q at higher magnitude during the week.
2 . - I
1.5M % §  For rural roads, the risk of collision per trip is
5 . H highest on roads where the V85 is around 55
i : Ao N mph, which is around the speed of the most
St P ! 3 heavily traveled roads.
50 100 0 50 100 0 50 100 0 100 O 100 0 10C
ve5 Early Morning: midnight - 6 am

Morning Rush: 6 am - 10 am
Midday: 10 am - 3 pm
Afternoon: 3 pm - 6pm
Evening Rush: 6 pm - 8 pm
Nighttime: 8 pm - midnight

Y mICHELIN




MICHELIN

YAKIMA COUNTY: CONCLUS/IONS

ROADS WITH CRITICAL V85

o e PUTTING EVERYTHING TOGETHER:

3 » During weekdays, the highest number of
. crashes occurs during the morning and
gl evening rush hours. On weekends, these
FRE ot events peak around 2 pm.

WEEK

* In terms of crash risk per trip, the highest risk
is observed between midnight and 6 am, with
] the risk being as high as 25x higher than in
S5 daytime.,

¢ « The highest risk of crashes occurs on road
segments where V85 is around 55 mph for
rural.

« A number of factors could drive these periods
of increased risk, such as poor lighting, higher
speeds at night, driver fatigue, and possibly
impaired driving.

WEEKEND

Y mICHELIN
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YAKIMA COUNTY: CONCLUS/IONS

PUTTING EVERYTHING TOGETHER:

« During weekdays, the highest number of crashes and atypical
driving events occur during the morning and evening rush
hours. On weekends, these events peak around 2 pm.

* In terms of crash risk per trip, the highest risk is observed
between midnight and 6 am, with the risk being as high as 25x
higher than in daytime.

« The highest risk of crashes occurs on road segments where
V85 is around 55 mph for rural roads, 30 mph for urban roads,
and 70 mph for highways.

« A number of factors could drive these periods of increased risk,
such as poor lighting, higher speeds at night, driver fatigue, and
possibly impaired driving.

Y mICHELIN



YAKIMA COUNTY: CRITICAL SPEED FOR URBAN ROADS e

6M

5M

4M

3M

2M

M

6M

TRIP COUNT

5M

4M

3M

2M

M

A
O.A_...A_.- /‘\_ /‘\_ /Ah_ A_.

MOBILITY INTELLIGENCE

EARLY MORNING MORNING RUSH MIDDAY AFTERNOON EVENING RUSH NIGHTTIME

WEEK

TAKEAWAYS:

- : « Out of all the road segments in the urban road
;'g network, the highest number of trips occur on

. H
! y ] )
‘s"L '] L o 1 k—o I L / L. ;. road Segments Wlth d V85 Of 40 mph

« Similar traffic patterns as rural roads are
observed for urban roads, both during the week
and on weekends.

- For urban roads, the risk of collision per trip
is highest on roads where the V85 is around
30 mph, which is below the speed of the
most heavily traveled roads.

WEEKEND

50 100 150 O 50 100 150 O 50 100 150 O 50 100 150 O 50 100 150 O 50 100 15C

v85

Y mICHELIN




YAKIMA COUNTY: CRITICAL SPEED FOR FREEWAYS

MICHELIN

MOBILITY INTELLIGENCE

EARLY MORNING
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8 0 -Jb.-.
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% 10M
~
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4aM

2M

0 “c
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Y mICHELIN

MORNING RUSH

(1] ’;E'

anl"t0e

20 40 60 80

20 40 60 80

MIDDAY AFTERNOON EVENING RUSH
]
L]
L ]
e ¢ .
o s e
[ ]
L ]
[ ] b .. L ]
e e : .
)
“‘ se omih B° o autSl
[ ]
[ ]
® °
*e .
o0 .. - °
:o‘ ) .. -‘
our *° ' - b oo -l\-'%

20 40 60 80 20 40 60 80

v85

NIGHTTIME

=S

20 40 60 80

WEEK

WEEKEND

RISK
cow I

HIGH

TAKEAWAYS:

« Out of all the road segments in the highway
road network, the highest number of trips occur
on road segments with a V85 of between 60 and
80 mph.

« Similar traffic patterns as rural and urban roads
are observed for highways, both during the
week and on weekends.

* The risk of collision per trip over the
network of highways roads is highest on
roads where the majority of the traffic tends
to be driving.
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INTERSECTION BETWEEN
HIGHWAY 97 AND BRANCH RD




MICHELIN

YA KIMA 5 MOBILITY INTELLIGENCE

v — a N
Ve P @ Flint o A
3
+ ® SPEED
.
1-82 Ponds
Wildlife Area
g = s Elmore Rd B
2 = 3 uena
4 K} 3
2 2 5 z G
< Progressive Rd Fd E Progressive Rd 2, 2
A 5
: %% 8 2
INTERSECTION : @ S ity speeD
3 | | ranc B hR
ANAL YZED O 4_’/ 50 50 ranch Rd
shue Branch Rd Yethonat E
Wesley Junction 3 IS
o 4 s c
g & 2 8
% g %) 2
H 5 £
< 3 %, &
2 ® Fraley Rd
SPEED
McDonald Rd McDonald Rd E McDonald Rd LIMIT
1 5 55
s s
@
Toppenish
Fort Rd FortRd Fort Rd E 1st Ave
I\ = s & J

FOCUS AREA OVERVIEW
* 55 mph speed limit on US-97
» 50 mph speed limit on Branch Rd.
 Train tracks are present, parallel to Branch Rd

« Branch Rd has stop signs at the intersection with
US-97, traffic on US-97 does not stop

Y mICHELIN
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V85 SPEED (US 97)

V85 FROM NORTH TO SOUTH V85 FROM SOUTH TO NORTH

7 7
-~ m— RAILWAY CROSSING S OLDEN WAY
L 6o & BRANCH RD —i 50 INTERSECTION
Q INTERSECTION Q
E 50 Speed Limit - 55 < OLDEN WAY E <0 Speed Limit - 55 = RAILWAY CROSSING
- INTERSECTION N BRANCH RD
Q 40 Q¢ INTERSECTION
4 q
Q 30 E 30
(l.?) 20 0N 2
SPEED ) SPEED
C>0 1 LIMIT &0 i % M %
é\o& %
%, & > s

”o% /%’)/1/ ¢rontage RY o

) /

o &3 & @9 Frontage R 05& Frontage Rd &3 o
& % '
%, 75 4
4"% % %

 Drivers speed decrease before roundabout near McDonald Rd

« We notice speeding: V85 speed is close to 10 mph above the speed limit for
both directions

» There was a very slight drop in speed at the intersection. This shows that
W MICHELIN very few drivers stop when passing over the railroad.
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YAKIMA 5 : V85 SPEED (BRANCH RD)

V85 FROM WEST TO EAST V85 FROM EAST TO WEST

-~ i US97 INTERSECTION ~ US97 INTERSECTION
E ° S OLDEN wAy E * S OLDEN WAY
s 50 INTERSECTION Q 50 \ \ INTERSECTION
~ Speed Limit - 50 E Speed Limit - 50
Q 4 40
Wy Q
E 30 Ed 30
Q
m 20 0N
S . o 3 .
50
L N
= g
o 2 S ° e WesleyJuror\ L 1 °
Wesley Junction - % MERTEE
4/)}0 =
OBSERVATIONS
» Significant speeding : 15% of drivers are going more than 10 mph over the
speed limit

« Speed is reduced even more abruptly ahead of stop signs than other areas
we studied

Y mICHELIN



YAKIMA 5: CLUSTER EVENTS

BRAKING CLUSTER ACCELERATION CLUSTER

4TH MOST SEVERE ACCELERATION
715TH MOST SEVERE BRAKING behavior in the county (out of 488
behavior in the county (out of 1665 severe acceleration clusters)

severe braking clusters)

i-

P

Wapato Toppenis apzo e
nCh Rd .I.I.E_FEE_: Bt = fanl Brand Branch Rd feeriney Branch Rd
16TH MOST SEVERE ACCELERATION
behavior in the county (out of 488
severe acceleration clusters)
OBSERVATIONS OBSERVATIONS
- Somewhat abnormal harsh braking behavior coming - Extremely abnormal harsh acceleration behavior
from West to East on Branch Road detected coming from Branch Road from both
directions

Y mICHELIN




YAKIMA 4 : CRASHES

MICHELIN

MOBILITY INTELLIGENCE

OBSERVATIONS

* Fairly dense crash history (11
crashes at the intersection
between 2020 and 2023)

« All V2V crashes, no pedestrian
nor bicycles involved

« Additional crashes on US-97
within several hundred yards of
the intersection

Branch Rd

Branch Rd

Y mICHELIN



MICHELIN

STOP ADHERENCE ANALYSIS

STEP 1: DEFINING THE STOPPING

OBJECTIVE WINDOW

Identify driver behavior at stop signs, specifically
how commonly we see full stop adherence and
how commonly we see failure to stop.

10-meter windows in
Approach: which driver behavior
« Identify where the most low/zero-speed data IS ar:%z:g;:::ca:”re
points are clustered, and define a 10-meter

window around the center of this cluster as
the "correct stopping window"

» The size of this window acknowledges the
fact that not everyone who stops at a stop
sign stops in exactly the same place.

» Once this window is identified, we can
determine how many drivers in this window
are going at speeds that indicate they did
not stop fully, or at all, at the stop sign.

BranchjRd

Y mICHELIN




EVALUATING BRANCH/US-97 - EAST/WEST APPROACH

MICHELIN

MOBILITY INTELLIGENCE

STEP 2: ESTABLISHING
BEHAVIOR BASELINE AT 6
NEARBY 4-WAY STOP
INTERSECTIONS

Baseline Comparison:

- Analyzing 6 nearby 4-way stop intersections
determined that a baseline for full stop sign
adherence is 83.9% at 4-way stops

- This means 83.9% of trip points in the
stopping window for those intersections were
under 10 MPH

- We would expect to see significantly higher
adherence at this Branch Rd. intersection
because traffic on US-97 does not stop

Findings:
- Both approaches show much higher
adherence than the baseline, as expected.
- Between 0.5% and 0.7% of trip points in these
stopping windows are above 20mph,
indicating failure to stop risk.

Y mICHELIN

STEP 5: EVALUATING BEHAVIOR AT
INTERSECTION IN FOCUS

% of data % of data % of data % of data
points in points in points in points in
Intersection Name stopping stopping stopping stopping
window within | window within | window within | window above
0-10 MPH 10-20 MPH 20-30 MPH 30 MPH
" " "Possible "y . - "High Violation
Adherence Adherence” Violation Risk Risk"
Branch/US97
(from West) 91.4% 7.9% 0.6% 0.1%
2149 trip points
Branch/US97
(from East) 92.0% 7.4% 0.3% 0.2%

2072 trip points

*Note: This analysis was updated on 9/6/24 after initial delivery to include additional data filters, to account for the fact
that this intersection is a 2-way stop and differs from the first intersections analyzed, which were all 4-way stops. These
updated results are more robust and show higher stop adherence than the initial results did.



MICHELIN

YAKIMA 4 : V85 SPEED (US 97)
US 97 - NORTH TO SOUTH US 97 — SOUTH TO NORTH

55-60mph 208,619 32.33 55-60mph 212,085 34.27
60-65mph 152,784 23.68 60-65mph 143,630 23.21
65-70mph 49,666 7.70 65-70mph 41,348 6.68
70-75mph 10,975 1.70 70-75mph 8,781 1.42
75-80mph 2,493 0.39 75-80mph 1,920 0.31
80-90mph 984 0.15 80-90mph 793 0.13
90-100mph 180 0.03 90-100mph 158 0.03

Above 100mph 97 0.02 Above 100mph 79 0.01

OBSERVATIONS

« 2.3% of drivers going south and 1.9% of drivers going north on US-97 were
speeding by more than 15mph

« Although relatively rare, extremely high-speed trips were present on this

%3 mrcHeLIN stretch of road going in both directions



YAKIMA 4 - V85 SPEED (BRANCH ROAD) i
:
BRANCH ROAD - WWEST TO EAST BRANCH ROAD - EAST TO WEST

50-55mph 14.01 50-55mph 12.43
55-60mph 799 13.08 55-60mph 329 7.46
60-65mph 447 7.32 60-65mph 146 3.31

65-70mph 124 2.03 65-70mph 54 1.22
70-75mph 36 0.59 70-75mph 15 0.34
75-80mph 14 0.23 75-80mph 7 0.16
80-90mph 5 0.08 80-90mph 4 0.09
90-100mph 1 0.02 90-100mph 2 0.05
100mph + 0 0 100mph + 1 0.02

OBSERVATIONS

* 3.0% of drivers going east and 1.9% of drivers going west on Branch Rd. were
speeding by more than 15mph

 Although speed is lower than US-97, this road is narrow with small shoulders and
has stretches of trees and structures very near the road, creating a risk of a serious
%A mrcHELIN crash, especially when visibility is low.

)



MICHELIN

YAKIMA 4 : V85 SPEED (BRANCH RD)

V85 (US-97 and Branch Road)

80
N
I
S
- . = FROM SOUTH SPEED
Q 40 7O NORTH LIMIT
H'j = FROM NORTH 55
Q20 70 SOUTH
W
g - FROM EASTTO (speep
N 20 WEST LIMIT
FROM WEST 50
0 TO EAST
L::l 1 2 3 4 5 o 7 8 g 0 1 2 3 14 5 6 7 18 19 20 2 22 23
HOUR
OBSERVATIONS

« As expected, V85 on US-97 is generally above that of Branch Road, although
the difference is smaller at night and in the early morning.

W Y——— « V85 spike on Branch Rd. in early morning may be due to small sample size.



YAKIMA 4 : BRAKING EVENTS (US 97)

NUMBER OF BRAKING EVENTS FROM SOUTH NUMBER OF BRAKING EVENTS FROM NORTH

BRANCH RD

[}

4 RAILWAY CROSSING 0 INTERSECTION
E o S OLDEN WAY 2
y % INTERSECTION 4
g :
2 3 100
-~
- X
g ‘™ (]
E E 50
0 o
) I ; ]
.:.l.-_-_--II--IIII---._-__I--lII | T T 1 M - L
"‘,p "’%}
(4 0‘)?;_
o * o
tage Rd v @ O @ o hﬁj
% D oy e
OBSERVATIONS

« Harsh braking is minimally present before intersection with Branch Road and the train
tracks in both directions

 Relative to the hundreds of thousands of trips on US-97, the few hundred harsh braking
events tell us that braking is not frequent at all where traffic crosses this intersection

 This is consistent with our V85 speed analysis
Y mICHELIN
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YAKIMA 4 : BRAKING EVENTS ON BRANCH RD.

NUMBER OF ACCELERATION EVENTS FROM EAST

NUMBER OF BRAKING EVENTS FROM EAST

" OLDEN WAY 03
~ INTERSECTION
S 150 0.3
u uUs 97
E INTERSECTION 0.25
g 100 0.2
~
E 0.15
&
E 50 0.1
° 0.05
% .

- - | I | O

From_East_To_MNorth From_East_To_South From_East_To_West
%% DIRECTION
Wesley Jugmion
9 E BrancitRd - - = g o
] Yethond
5
OBSERVATIONS
« Harsh braking occurs relatively frequently as drivers on Branch Road approach US-97 from

the east

« When drivers on Branch Road approach US-97 from the east, they accelerate harshly when
going straight across the intersection or when turning right to go north. However, they do
not accelerate aggressively as often when turning left and crossing traffic to go south.

Y mICHELIN



MICHELIN

YAKIMA 5 : KEY TAKEAWAYS

KEY TAKEAWAYS

 Severe driving behavior is present, both acceleration and braking, for
drivers on Branch Rd. approaching US-97. In part, the severe acceleration
behavior is likely influenced by the large distance across 4 lanes that
drivers on Branch Rd. need to cross to get across the highway.

» V85 speed is close to 10mph above speed limit on both Branch Road and
US-97, and V85 speed on US-97 does not reduce significantly at the
intersection.

» These factors, combined with the area's recent crash history, indicate
elevated risk levels, including of high-speed serious collisions

Y mICHELIN



MICHELIN

MCDONALD/SOUTH WAPATO
ROAD INTERSECT/ION




MICHELIN

MOBILITY INTELLIGENCE

MCDONALD/SOUTH WAPATO ROAD INTERSECTION

3 L >
rogressive Ry E Progressive Rd
4'/‘
e SPEED
% LIMIT
50
2
Ashue Branch Rd Yethonat pranch Rd
| ald Rd McDonald Rd
INTERSECTION |
ANALYZED ©
. s
©
5}
=
wv

McDonald Rd

Heritage University

OBSERVAT/IONS
* Intersection with a 4-way stop, to the west

of US-97 in Yakama Reservation

« Within the last few years, this intersection
was converted from a 2-way stop into a 4- e
2901 McDonald Rd - Google Maps

way stop.
Y mICHELIN
OO



https://www.google.fr/maps/@46.3899721,-120.418126,3a,75y,106.27h,86.79t/data=!3m7!1e1!3m5!1sZpnk0ATq76Jf0zoXDepCvg!2e0!5s20211101T000000!7i16384!8i8192?coh=205409&entry=ttu

MICHELIN
MCDONALD/SOUTH WAPATO ROAD INTERSECTION : SEVERITY RANKING

OBSERVATIONS

» There are 2 severe harsh braking
clusters present:

o 4th-most severe coming from
the South

o 122nd-most severe coming from
the North

Y mICHELIN

BRAKING SEVERITY RANKING

McDonald




MICHELIN

MCDONALD/SOUTH WAPATO ROAD INTERSECTION: V85 SPEED

V85 FROM NORTH TO SOUTH V85 FROM SOUTH TO NORTH

900 ft
60 1100 ft
—_ —~ 60
< c
o 5 [oR
£ - g 50
- A
9 D a0
Q v RUMBLE STRIPS
o - o
) 20 n ao = STOP SIGN
LN LN ANNOUNCEMENT
0 0
> 20 SPEED LIMIT AND > 20 MAIN INTERSECTION
TURN SIGN (35 MPH)
10 MAIN INTERSECTION 10
a 0
o
o g =
f*\ ° 2l 3 2
\Y/ S'WapstoRd o o 2 o A
North S'WapatoRd S Wapato Rd b Wapato Rd S'Wapato-Rd S 'Wapato Rd \Y./
A & North
& 3 2

» Drivers drive around 60mph coming from North or South.

 Drivers decelerate later when coming from the North (900ft
compared to 1100ft) while having the same speed.

 Drivers decrease their speed when the sign appears when they
W MICHELIN are coming from the North

)



MICHELIN

MCDONALD/SOUTH WAPATO ROAD INTERSECTION: V85 SPEED

V85 FROM WEST TO EAST V85 FROM EAST TO WEST

70

1100 ft
<+ P

1100 ft

STOP SIGN
ANNOUNCEMENT

V85 Speed (mph)
V85 Speed (mph)

STOP SIGN
ANNOUNCEMENT

MAIN INTERSECTION MAIN INTERSECTION

=
L5
o North o o
McDonald Rd McDaonald Rd McDonald Rd
MeDonald Rd McDonald Ra $
./

inley Rd

OBSERVATIONS
* Drivers drive around 60-65mph.

» Deceleration starts to occur roughly the same distance away from the intersection from both east
and west

» Deceleration approaching this intersection from east and west is less abrupt than drivers
%3 mrcHeLIN approaching the intersection from north and south.



MICHELIN

STOP ADHERENCE ANALYSIS

STEP 1: DEFINING THE STOPPING

OBJECTIVE WINDOW

Identify driver behavior at stop signs, specifically
how commonly we see full stop adherence and
how commonly we see failure to stop.

Approach:

« |dentify where the most low/zero-speed data
points are clustered, and define a 10-meter
window around the center of this cluster as
the "correct stopping window"

* The size of this window acknowledges the L1d Rd ald Rd
fact that not everyone who stops at a stop
sign stops in exactly the same place.

» Once this window is identified, we can
determine how many drivers in this window
are going at speeds that indicate they did 10-meter windows in

not stop fully, or at all, at the stop sign. Which driver behavior
is analyzed to measure

stop adherence

Mcl

Y mICHELIN




EVALUATING WAPATO/MCDONALD - SOUTH/NORTH MICHELIN

APPROACH

MOBILITY INTELLIGENCE

STEP 2: ESTABLISHING
BEHAVIOR BASELINE AT 6
NEARBY INTERSECTIONS

Baseline Comparison:

- Analyzing 6 nearby, similar
intersections determined that a
baseline for full stop sign adherence is
83.9%

- This means 83.9% of trip points in the
stopping window were under 10 MPH

Findings:

- Every approach to this intersection in
focus has significantly lower stop
adherence than the baseline.

- This is especially the case for the
approach from the south (71.9%
adherence)

Y mICHELIN

STEP 5: EVALUATING BEHAVIOR AT
INTERSECTION IN FOCUS

% of data % of data % of data % of data
points in points in points in points in
Intersection Name stopping stopping stopping stopping
window within | window within | window within | window above
0-10 MPH 10-20 MPH 20-30 MPH 30 MPH
"Adherence" A dl:‘c;srselrlz::ee" "Violation Risk" nghR\iI;z.llatlon

Wapato/McDonald
(From South) 71.9% 24.9% 2.4% 0.6%
1616 trip points

Wapato/McDonald
(From North) 74.1% 23.9% 1.3% 0.6%
1642 trip points

Wapato/McDonald
(From West) 77.0% 19.1% 2.6% 1.1%
501 trip points

Wapato/McDonald
(From East) 74.9% 23.4% 1.1% 0.5%
787 trip points



MICHELIN

DEEP DIVE — COMPARISON TO OTHER INTERSECTIONS

ESTABLISHING A BASELINE

FOR BEHAVIOR
EXAMINING NEARBY
INTERSECTIONS % of data points | % of data points | % of data points | % of data points
6 intersections nearby the Intersection Name in stopping in stopping in stopping in stopping

window within window within window within window above
0-10 MPH 10-20 MPH 20-30 MPH 30 MPH

Wapato/McDonald intersection with
similar design were evaluated using

this approach. vAdherence" "Possible" wiolation Risk" "High \_Iiolllation
Adherence Risk
Results: Fort Rd / South Wapato 82 6% 14.79% 139 13%
* The average rate of full Rd (From South) -070 70 2570 =
adherence across 6 comparison
intc_—zrsections was 83.9% FOFtRF;dé SOUtS Wipato 86.9% 12.1% 0.7% 0.2%
- This means that on average, (From North)
0 : o :
83.9% of_ trip points in the window Branch Rd / South Wapato o oo e oo o 1o
where drivers are supposed to Rd (From East) 5% 3% 7% 4%
stop, were below 10mph.
* One outlier was identified here Branch Rd / South Wapato 37.8% 11.0% 0.8% 0.3%
(the approach to Rd (From West)
Ashue/McDonald from the south), J
which could be evaluated further >hue coond 77.0% 18.8% 3.3% 0.8%
) ) (From South)
in a follow-up analysis.
Ashue Rd / McDonald Rd 86.3% 12.4% 0.9% 0.2%

Y mICHELIN

(From North)



SPEED DISTRIBUTIONS — SOUTH / NORTH APPROACH

MICHELIN

MOBILITY INTELLIGENCE

STOP ADHERENCE RATE (FROM SOUTH)

« Note: Most trips with even a perfect stop will not be measured at exactly Omph
because trip points are only captured every 15 seconds

0-10 MPH 10-20 MPH 20-30 MPH 30+ MPH
71.9% 24.9% 2.4% 0.6%
(1162/1616) (403/1616) (40/1616) (11/1616)
. ; "Likely e : - "High Violation
Adherence Adherence” Violation Risk Risk"

SPEED DISTRIBUTION IN 10-METER STOPPING WINDOW

In the 10-meter stopping window, the highest density of trips are under 10mph,
but with some notable outliers.

Trip
Count

0 10 20 30 a0 50
Speed (MPH)

STOP ADHERENCE RATE (FROM NORTH)

+ Note: Most trips with even a perfect stop will not be measured at exactly Omph
because trip points are only captured every 15 seconds

0-10 MPH 10-20 MPH 20-30 MPH 30+ MPH
74.1% 23.9% 1.3% 0.6%
(1218/1642) (392/1642) (22/1642) (10/1642)
" . "Likely - . - "High Violation
Adherence Adherence” Violation Risk Risk"

SPEED DISTRIBUTION IN 10-METER STOPPING WINDOW

In the 10-meter stopping window, the highest density of trips are under 10mph,
but with some notable outliers.

250 A

200 A

Trip 150 A
Count

100 4

50 A

0 10 20 30 40
Speed (MPH)

Y mICHELIN




SPEED DISTRIBUTIONS — EAST WEST APPROACH

MICHELIN

MOBILITY INTELLIGENCE

STOP ADHERENCE RATE (FROM EAST)

« Note: Most trips with even a perfect stop will not be measured at exactly Omph
because trip points are only captured every 15 seconds

0-10 MPH 10-20 MPH 20-30 MPH 30+ MPH
74.9% 23.4% 1.1% 0.5%
(590/787) (184/787) (9/787) (4/787)
" " "Likely e . - "High Violation
Adherence Adherence” Violation Risk Risk"

SPEED DISTRIBUTION IN 10-METER STOPPING WINDOW

In the 10-meter stopping window, the highest density of trips are under 10mph,
but with some notable outliers.
160 4

140 -
120 -
100 -
Trip
Count 801
60

40

20 4

o-

0 10 20 30 40 50
Speed (MPH)

STOP ADHERENCE RATE (FROM WEST)

+ Note: Most trips with even a perfect stop will not be measured at exactly Omph
because trip points are only captured every 15 seconds

0-10 MPH 10-20 MPH 20-30 MPH 30+ MPH
77.0% 19.1% 2.6% 1.1%
(386/501) (96/501) (13/501) (6/501)
. . "Likely e ; . "High Violation
Adherence Adherence" Violation Risk Risk"

SPEED DISTRIBUTION IN 1T0-METER STOPPING WINDOW

Trip
Count

In the 10-meter stopping window, the highest density of trips are under 10mph,
but with some notable outliers.

0 10 20 30 40
Speed (MPH)
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MICHELIN

MCDONALD/SOUTH WAPATO ROAD INTERSECTION: KEY TAKEAWAYS

KEY TAKEAWAYS

 Drivers coming from both north and south, but especially south, exhibit
extremely severe braking behavior around the stop signs.

 Drivers coming from the north also exhibit dangerous speed and braking
patterns, as they decelerate the latest for the stop sign (900ft from the
intersection compared to 1100ft for other directions).

 Drivers coming from the south are much more likely to fail to stop at the
stop sign than drivers at other intersections in the area are.

« From all directions, stop sign adherence at this intersection is lower than
at other intersections in the area.

Y mICHELIN



MICHELIN

SOUTH KING COUNTY



MICHELIN

140TH AVE SE. TO 152ND
AVE. SE CORRIDOR




CORRIDOR

MICHELIN

MOBILITY INTELLIGENCE

900

AREA ANALYZED

OBSERVATIONS

» The speed limit for the corridor is
40 mph headed north and 35
mph when headed south

* 11 miles long
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MICHELIN

CORRIDOR

IMPORTANT ZONES
V85 FROM NORTH TO SOUTH ' SKY FIRE

116th Ave SE

SE 192nd St

3S Ay I8y m A

SE 224th St

O e

KENSINGTON

156th Ave SE

= WYNA CROFTON

SE256thSt i) |

148th Ave SE

144th Ave SE

o Fairwood ) ATWE. ). o ‘AY_ CD 7 Covingt(
T (o)

15935

pee3s 1§

o8 124th Ave SE
&
o
2
S

W

o

!

E

T

9 Berrydale

\
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CORRIDOR

Braking .
meaname | Behavier | “achior” S
(Rank) everity
1. Before SE 158th 19
2 Northern Curve _ 11
3 Fairwood Golf 15
4 SE 192nd St 15
5. SE 200th St 1 (4-5 mph) 7
6 SE 240th St 2 (5-7mph) _ 15
7 SE 266th St 3(8) 3 (7-8mph) 7
8 SE 272nd St 1(21) 3 (7-8mph) 2 (6) 12
\ A Y I Y }
EVENTS SPEEDING CRASH RISK
OBSERVATION

« We give a score out of 5 for each criteria
« More detailed analyses are done on an area when scores are relatively high for different services

Y mICHELIN




CORRIDOR MICHELIN

MOBILITY INTELLIGENCE

V85 FROM NORTH TO SOUTH V85 FROM SOUTH TO NORTH

SPEED LIMIT

SE FAIRWOOD BLVD INTERSECTION
SE 171°5T WAY INTERSECTION

SE PETROVITSKY RD INTERSECTION
SE 792VP ST INTERSECTION

SE 200 INTERSECTION

SOOS CREEK TRAIL INTERSECTION
SE 208™ ST INTERSECTION

SE 240™ ST INTERSECTION

SE 248" ST INTERSECTION

SE 256™ ST INTERSECTION

o SE KENT-KANGLEY RD & SE 272VP ST
! INTERSECTION

Max VB85

Max V85

235

148th Ave SE

o Z 144th Ave SE ERIN GLADE L2
5 G

*
2 116th Ave SE
Wil 2
Fairwood L 1o RIDGE 3

% Y 124th Ave SE
1320t fve-SE
182nd-AveSE

Q

124th Ave SE

Fairwood

] o

o

144th Ave SE

148th Ave SE

= SE 256th St

y 156th Ave SE

OBSERVATIONS

« Speeding is rampant throughout the corridor. V85 is 10 mph over the speed limit at times.

« Consistent with the change in speed limit, drivers generally drive faster on the northern part
of the route than on the southern part.

Y mICHELIN



MICHELIN

CORRIDOR

BRAKING CLUSTER CORRIDOR

OBSERVATIONS

« We applied the driving behavior severity ranking service only on the 2
corridor to see which areas have the most severe and abnormal braking. 3

-

o '21_’

>

2 :, Map|
>

w

» The northern part of the Corridor has the highest-ranking braking
clusters. Clusters on the southern straight stretch of the route are more

numerous, but their scores are lower.

116th Ave SE

SE 192nd St

2y r 4

Maplewood @
: ® #6

3S aAy Uigy|

SE 224th St

156th Ave SE

B

o Hurs |
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& CROFTON
SE256thSt [ Le

son Hill % #8 \‘1&; * Covington
E

o+ #5

Berrydale

.~ #1

=
&
/
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CORRIDOR

MICHELIN

MOBILITY INTELLIGENCE

OBSERVATIONS

« We applied the driving behavior severity
ranking service only on the corridor to see
which areas have the most acceleration.

« The northern part of the Corridor has both
the highest-severity acceleration clusters as
well as the highest number of clusters.

Y mICHELIN

Maplev
Golf Cot
Maplewood .@
%
. 5,
ush
SE 1581, St .
o
&
o
L]
w # ‘I
» Lindbergh Senior
2 High School
=
8 \A ¢
w Fairwood Golf
3 o L & Country Club
SE 172nd St < Fa"-woo,
g =
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MICHELIN

CORRIDOR - VRU

SE 272nd ST (PED) SE 256th ST (CYC/PED) NORTH OF THE CORRIDOR (CYC)
i lgree <E Ple Ve(/eyH
e % L S Lff
z | [ < e
SE Ke”fKang{ ’ " Newberry Rea hrv’[l: e I
ey Rd R
SE 256th St mt SE2
!
OBSERVATIONS

« Danger to pedestrians and cyclists is present at several locations in this
corridor, including at the northern entry to the corridor.

« This danger is also present at two intersections in a 1 mile stretch in the
southern part of the corridor.
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CORRIDOR

CLUSTERING OF CRASHES FATAL AND SERIOUS CRASHES

- ]
! i@ > I K
& %C 2 5:’ :f %o f :
; ;\ k% @ May é: 3 o w
i Et Gﬁ T k s ﬁ Fairwood
% Fairwood f:‘
OBSERVATIONS I B s Ehts) SR S8
e Most crashes are V2V crashes : M
« The map on the left shows crash | ' E () . avoal | T :
clusters. The darker the dot, the | e U ] ' 5
more crashes have occurred R . 2 2
there. You can see a detailed view i
of crashes for the Fairwood * °
intersection ] » 2 » 2
Kent ‘w‘-". ON £ 2 _E‘
« The map on the right shows fatal | |t o
crashes in black and serious B P .
. ] évinaton SE 256th St
crashes in orange e G
ST % Covingty
S 277th St f ®
; :f:‘ R77th St A
_ S Berrydale ; g
= HILL ’5 Berrydale
Y mICHELIN z 7 » &




MICHELIN

CORRIDOR

NUMBER OF TRIPS FROM SOUTH TO NORTH NUMBER OF BRAKING FROM SOUTH TO NORTH

60k
a
— S50k 2500
: .
E A0k L% 2000
g 30k —
= .% 1500
=0 | -
7 R = 1000
10k c
2 D 5o
3 ‘12A(h;v25[ gl -l RioGE é'fg o | | | | | | |
o PP 1 S . e 5 o o il | bt |H |.|| ||.| | A | 1 i i | I.I -l .
o 132nd-Ave'SE ii';. AL ) e o
SE FAIRWOOD INTERSECTION L 8 148t Ave SE
SE 1715 WAY INTERSECTION _
SE PETROVITSKY RD INTERSECTION
SE 192V0 ST INTERSECTION OBSERVATIONS
SE 200 INTERSECTION . .
SOOS CREEK TRAIL INTERSECTION « We have a greater number of trips on the north side of the
SE 208™ ST INTERSECTION . . . .
ok 2307 ST INTERSECTION route for the south-north direction. Peak braking is much
SE 248™ ST INTERSECTION greater to the north of the route at intersections.

SE 256" ST INTERSECTION
SE KENT-KANGLEY RD & SE 272NP ST

‘.‘J))& MWMIICHELIN INTERSECTION

« The same conclusions can be drawn for the other direction



MICHELIN

CORRIDOR

NUMBER OF EVENTS FROM SOUTH TO NORTH NUMBER OF EVENTS FROM NORTH TO SOUTH
2000
g 2000 g 2500
g g
4 . 2000
@ 2000 ,
% ',g 1500
= =
E 1000 e 1000
? A
500
== _.llll..l"I Il.IlI M— ] - I _____ ---.III I
."|Il|-___|_.--l-__-l I--_ e | [ | — II IIIIIII.II..II-II-I.-.-II---_-lI
OBSERVATIONS : . . -
[POI] Intersection with se fairwood bled
* Here's a zoom on the north of the route. We have between 15,000 [POI] Intersection with se 171st way
[POI] Intersection with se petrovitsky rd

and 20,000 trips for this area of the analysis. There's a significant
amount of braking, over 2,000 at the intersection with Fairwood
Blvd.

« We also note that in the south-north direction, there are many
events at the end of the route to join WA-169.
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CORRIDOR — TRAFFIC JAM BETWEEN 8A.M. AND SA. M.

TRAFFIC JAM TRAFFIC JAM SUNRISE TRAFFIC JAM
FAIRWOOD ELEMENTARY SCHOOL FAIRWOOD BLVD

-7 | OBSERVATIONS

3 V4 « Each point corresponds to a driver
: 4 driving less than 5mph.

: 'Safoway

3S 1d U6l

1
Sunrise Elementany
. School

 Between 8a.m. and 9a.m. is the
first traffic jam of the day.

1
La Fuent
« There is a huge traffic jam in
SE 224th, Fairwood in average.

5E 180th St , ¢ .
| « Sunrise Elementary School seems

to create a huge traffic jam in the
morning. People are coming from

SE bth P\ the South.

« On Fairwood Boulevard, there is
also some traffic jam coming from

1 South but not comparable to other

3 i intersection.

j i

%MICHELII'II

4
F

140k A CC o




CORRIDOR — TRAFFIC JAM AFTERNOON

MICHELIN
MOBILITY INTELLIGENCE

TRAFFIC JAM
FAIRWOOD (4:00 to
5:00p.m.)

SE 170th St
Fairwood

S -

€179, Safew
SE gy, et

Ovjy b=
SKy Ry AT
= fako Teriyaki
SE

# SE 177th St

i

135th PLSE

SE-.

SUNRISE

ELEMENTARY (2:45
fo 3:45p.m.)

g
Sumrise Elementa
School

=

5 A W L A

TRAFFIC JAM
FAIRWOOD BLVD

(4:00 to 5:00p.m.) OBSERVATIONS

- Traffic jam in the afternoon
starts around 2p.m. with a peak
> between 4 and 5p.m.

 Traffic jam around Sunrise
Elementary School is around
3p.m. while the other traffic jam
on other intersections are
around 4:30p.m.

]415t AVE SE

* In contrary to the morning, traffic
jam here is coming more from
the North.

 In Kent, the corridor has a huge
traffic jam during all the
afternoon.

» Traffic jam really decreases a lot
after 6p.m.

(4]
O, MICHELIN '
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MICHELIN

CORRIDOR

KEY TAKEAWAYS

» Frequent and severe speeding is present all along the route.
* In the north, we have very severe braking behavior at intersections.

* In the southern portion of the corridor, harsh braking behavior is still
present at intersections, but this behavior is generally less severe and
more typical.

* In terms of crashes, we have a large number of crashes at Fairwood, but
they are generally less serious. We do, however, have serious crashes
between Fairwood and WA 169. There are also a large number of crashes
at and above Kensington Heights, as well as at the intersection with SR
516.
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SUNSET BLVD & N 3RD ST



MICHELIN

MOBILITY INTELLIGENCE

(;m*c“ N 4th St ’r‘%" L 0: E \
I = e m
ste g y Renor R
, i Highlands Park
T ;
2 Renton Municipal o o
Airport < [
LIBERTY o
RIDGE
2Atrs, INTERSECTION |
Renton ANALYZED 3
el
N
OBSERVATIONS

« N 37 St and Sunset Blvd N have a speed limit of 30 mph

« NE 34 St has a speed limit of 35 mph on most of the road
segment analyzed (30 mph elsewhere)

* Arailway runs parallel to Sunset Blvd N

» There are traffic lights at the intersection between Sunset Blvd N
and 3rd St

« Traffic lights at the intersection between NE 3 St and Bronson
Way NE/Monterey Dr NE
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KING 2: CRASHES

o

OBSERVATIONS

« Numerous crashes
observed, including more\
than 50 at the intersection
between Sunset Blvd N and

3rd St

8,
."300

w3l

Bronson

.
Polywerk Auto
Tint & PPF
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KING 2: CLUSTERS EVENTS

BRAKING CLUSTER ACCELERATION CLUSTER

Burger King
<
N AutoQ
£3
ro S;
Ng
\?/\O’ . ‘_«[‘:"’TL"J Donut
2 N ;
Westernco Donut gl
OBSERVATIONS OBSERVATIONS
« Braking Cluster observed at on « Two Acceleration Cluster at Sunset & 3rd (Rank
ramp when driving from East to 7/488 on the ramp from East to North and rank
North (Rank 188/1665). 9/488 on the ramp from West to South)
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ACCELERATION IN TURN LANES

MICHELIN

MOBILITY INTELLIGENCE

HARSH ACCELERATION HARSH ACCELERATION
EVENTS PER 10FT IN TURN EVENTS PER 10FT IN TURN
LANE — FROM EAST 3RD TO LANE — FROM WEST 3RD TO
NORTHBOUND SUNSET SOUTHBOUND SUNSET
Avg. Avg. Avg. Avg. Avg. Avg.
Intensity: Intensity: Intensity: Intensity: Intensity: Intensity:
0.40 0.40 0.41 0.43 0.39 0.39
\ I ’ft 9 7: 7-75
Traffic A~y Y Y XS e O Y= g: ;i-ig Traffi ‘ A
Flow o= A& ) £ - raffic /\( 9
B 4 46+ e CO\/ ot \/\,\( )
A\ 0‘ North ,.‘ )
\¥./ North \#_,
Crosswalk 50 Sl
40
40
Accel. Accel. *
Events per Events per -
10 feet » I I 9 10 feet 9
10 I 10

« Frequent acceleration from 3rd onto Sunset, and although the bulk of the
acceleration happens after the crosswalk, there are still a concerning number of

events happening in and before the crosswalk - in both turn lanes going from
3rd to Sunset.
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KING 2: V85 SPEED ON SUNSET BLVD N

V85 FROM NORTH TO SOUTH V85 FROM SOUTH TO NORTH

MICHELIN

MOBILITY INTELLIGENCE

50
Intersection with NE 3rd St Intersection with NE 3 St
40 —~
_ "\ Co_ 40
= /”-_\
£ 30 g /_—\\
— o) 30,
3 Speed Limit - 30 ¢ Speed Limit - 30
Lo % 20
A %
LN
® SPEED = 10 SPEED
> LIMIT LIMIT
30 30
§'
Q Houser Way N
ar River Park @
o Sunset BLdeo 05/ o Rent Suns@t By,
. @ o
U ar War el

« Drivers speed decreases before intersection with 37 St
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KING 2 V85 SPEED ON 3RO ST MICHELIN

MOBILITY INTELLIGENCE

V85 FROM WEST TO EAST

V85 FROM EAST TO WEST

50
Railway crossing Intersection with Blaine Ave NE
40 /_,/\ . )
E /\/\/—\\ tersection with Sunset Bivd %: . \ IMnger:ts:rcet;ong\’/\;tEh Bronson Way and
o
E q.’#\ Intersection with Bronson Way and E ) .
L= v T = L Intersection with Sunset Blvd
i Speed Limit - 30 Speed Monterey Dr NE o 30Speed Limit -
imi 35
v 1 Intersection with Blaine Ave NE v Railway crossing
v 0 R v peed Limit
o 20 Q ., -30
N Speed sign (35mph) ) i
LN N
g 10 |sPeeED g
LIMIT SPEED 10 |sPeeD SPEED
30 LIMIT LIMIT LIMIT
, 35 35 30
0 0
2 “ 2
3 3
> 2
o NE“‘SS‘ & Z
o ;
g ® r4
= V)
>
2 \ o z T
= -
@ E 3
o 3 @
y A NE 2nd St WSt 5y

OBSERVATIONS

« Significant speeding : 15% of drivers drive 10 mph over the speed limit on
NE 34 St when driving to the East
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KING 2: TURNS WITH SEVERITY RANKING

V85 FROM EAST TO NORTH V85 FROM WEST TO SOUTH

50
Intersection with Bronson Way NE
and Monterey Dr NE — //\ Intersection with Sunset Blvd

- 40 Intersection with Sunset Blvd and NE —. 30
-g_ A 3rd St g_ Speed Limit - 30 \ Railway crossing
é 20 Intersection with Blaine Ave NE g
= O 20
& o
g_ 20 o
LN LN
LN N 0
0 SPEED SPEED D0 - SPEED
[~ O LM LIMIT [ LIMIT

a ~ n

Tz
<% \ N 3rad PL
< .
L= %
s b
f;:; 2z = 7°
<

* Drivers decrease their speed to 20mph when coming from East to
North and 15mph when coming from West to North
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KING 2:- EVENTS ON 3RD ST MICHELIN

MOBILITY INTELLIGENCE

NUMBER OF BRAKING EVENTS FROM EAST NUMBER OF ACCELERATION EVENTS FROM EAST

200
0y (V2]
E’ Intersection with Blaine Ave NE E Intersection with Blaine Ave NE
(] ()
> 3000 Intersection with Bronson Way and > Intersection with Bronson Way and
v Monterey Dr NE (O Monterey Dr NE
oT0] oY)
é | Intersection with Sunset Blvd E | Intersection with Sunset Blvd
M 2000 (18}
— — 10
O o]
Y— Y—
o (@]
R -
@ 1000 U so
O o]
= lo_n . O
=z .:.—_———--- .- Z o -_--—--
(e 0 .. % z (S & - 2 =
2 uesrst 3 e 2 netrsse 3 :
» S < " S <
o = z c 2 T z c
S 2 - ) 2 =
2 = % ] 2, X < o
w & 3 ey ey 2
> @ R Qo -
\ 3 " @
N3rdSt = N3rdSt =
pL Kaiser Parmafigta 4/“3; pt Kaiser ParmadsntaliA 4/"3-_

OBSERVATIONS

 Drivers brake before intersections, indicating normal driving behavior

« Most acceleration events occur before intersection with Bronson Way NE and Monterey Drive NE
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KING 5: ACCELERATION EVENTS ON RAMPS

MICHELIN

Y mICHELIN

MOBILITY INTELLIGENCE

m Number Events | 85t Percentile of Intensity

East-North
West-South

OBSERVATIONS

« The 85t percentile of
intensity are relatively high,

especially for the East-North
ramp

260
201

0.46
0.43

lon by Kelly

y Nails

2

Ramp
East-North

Ramp
West-South




MICHELIN

KING 2 : KEY TAKEAWAYS

KEY TAKEAWAYS

High intensity braking events near Sunset Blvd and 3" Street intersection

High intensity acceleration events near the ramps

High crash count area

Some speeding, especially on NE 374 Street when driving to the East

Y mICHELIN
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s SESUMMIT LANDSBURG &
W D53RD ST SE




SE SUMMIT LANDSBURG & 253RP ST SE STCITTE

MOBILITY INTELLIGENCE

%
5,
Landsburg Reach %,
Natural Area

AREA OF INTEREST

» SE Summit Landsburg
Rd intersecting with 253rd ST

SE, east of Maple Valley and
south of Hobart -

any 35 WL

265th Ave SE

NOTEWORTHY
FEATURES

« Dual stop signs with
alternating right of way to
continue west onto Summit
Landsburg

SE 256th St

O
&
V

BE Ave
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SE SUMMIT LANDSBURG & 253RP ST SE (OVERALL RESULTS)

STOP SIGN

CONFIGURATION

LEADS TO HARSH Traveling eastbound,
traffi ing to 253rd cut:

BRAKING e westbound traffe

. rom SE Summit Landsbur,
« Eastbound traffic flow has J =

right of way

 Westbound (either SE
Summit Landsburg or
SE 253rd), stopping
at unusual stop sign
configuration is required

« If there is a failure to stop

. Traveling westbound on
from Westbound SE Summit either of the two roads,
Landsburg, there is a high traffic must stop

and determine correct

to crossing traffic flows

!5))&, MICHELIN
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SE SUMMIT LANDSBURG & 253RDST SE (OVERALL RESULTS)

DRIVING BEHAVIOR
® FO I d rlve rS SE Summit Landsburg Rd SPEED

LIMIT

traveling west towards i 35

SE Summit Landsburg Rd e,
from both SE 253rd and SE 33RD MOST SEVERE BRAKING 25y, i

265th A

n
(9]

&

=)

LIMIT

Summit Landsburg, behavior in the county (out 353%%_,( 35
s,,d%

of 942 severe braking clusters)

H 20TH MOST SEVERE BRAKING o SPEED
abnormally severe braking behavior in the county (out 2 oE

behavior was detected of 942 severe braking clusters)

T
~ o

. dsburg Rd®
SE Summit Lands SPEED

CRASH HISTORY
* Vehicle-to-vehicle (V2V) crashes vee® [ 35
are marked in brown points 35 OOty
» No history of crashes at
intersection, but number of
crashes in broader focus area o
« One VRU crash (cyclist, i T

2
highlighted in blue) .

N

35
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SE SUMMIT LANDSBURG & 253RD ST SE

V85 FROM SOUTHEAST TO WEST (25MPH Speed Limit) V85 FROM NORTHEAST TO WEST (35MPH Speed Limit)

50 Stop Ahead sign - Stop Ahead sign
) Intersection ”9 Intersection
40 9 40
sssss
LLLL Speed Limit - 35
V85 Speed V85 Speed / 35 P
per 100-ft 30 per 100-ft 20
bucket [ereeD bucket
25 Speed Limit - 25
20 V 20
Traffic |
5 1 n Traffic
[ 10
0 FIOIW Flow
1] [i] l
9 &
4 N 0
e North
SE 253rd St SESuma ™ 7\ Landsburg ST R
N .
North

« V85 significantly exceeds the speed limit for both westbound approaches to the
intersection, especially from the southeast approach (Summit Landsburg westbound)

« The start of deceleration corresponds to the placement of the "Stop Ahead" sign on the

southeast approach (Summit Landsburg westbound)
Y mICHELIN



BRAKING COUNT BY ROAD SECTION

Stop Ahead sign 600
OBSERVATIONS
« Severe braking behavior is HARSH BRAKING ago  Braking
also demonstrated by “FROM NORTHEAST roatrcl 300 Phucker:
examining the number of Average Braking ;'_W 200
harsh braking events in Intensity: 0.36 100
every 200-ft section of road L 0
leading up to the intersection
from both westbound roads.
HARSH N e © oy
BRAKING COUNT % Sec, s
o HaER
HEADING WEST “Or Ok 2534510 . gy,
TOWARDS 7- 7-10 North o © 5 iy
INTERSECTION >: 77-100 A\ *o, Osez,.,
3: 7107-1000 t*j T B,
4: 1007+ o ‘
Stop Ahead sign 000
Intersection
800
Braking
600 Events
HARSH BRAKING per 200-ft
EVENTS PER BUCKE bucket
T FROM SOUTHEAST . Traffic| 400
Average Braking Flow
Intensity: 0.36 @ ..
. 1 _ — 0
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MICHELIN

STOP ADHERENCE ANALYSIS — SOUTHEAST APPROACH

STOP ADHERENCE RATE

* Note: Most trips with even a perfect stop will not be measured at exactly Omph
because trip points are only captured every 15 seconds

DEFINING THE STOPPING WINDOW

The correct stopping window was identified by finding the
10-meter stretch of road with the highest proportion of
trips under 10mph (threshold was set at 60% of trips)

0-10 MPH 10-20 MPH 20-30 MPH 30+ MPH
72.4% 24.1% 2.5% 1.0%
100% mn H mn H H H
"Adherence" Likely . "Violation Risk" High Y|o'||at|on
80% Adherence Risk
% of
Trips 60% i
1%‘*'::;"’_' . T; f:“;'f SPEED DISTRIBUTION IN 10-METER STOPPING WINDOW
h In the 10-meter stopping window, the highest density of trips are under 10mph,
20% but with some notable outliers.
0%
9 200 1
= 175
= Stiop
| O£ 150
| Trip 125 -
Count 100
Traffic 75
North Flow

& oL :

0 10 20 30 40 50

Speed (MPH)

Y\ MIICHELIN




MICHELIN

STOP ADHERENCE ANALYSIS — NORTHEAST APPROACH
DEFINING THE STOPPING WINDOW STOP ADHERENCE RATE
The correct stopping window was identified by finding the * Note: Most trips with even a perfect stop will not be measured at exactly Omph
10-meter stretch of road with the highest proportion of because trip points are only captured every 15 seconds
trips under 10mph (threshold was set at 60% of trips)
0-10 MPH 10-20 MPH 20-30 MPH 30+ MPH
69.2% 27.2% 2.7% 0.8%
100% LN n H H H
"Adherence" ] " "Violation Risk" Al Y|o'||at|on
80% Adherence Risk
% of
Trips 60%
1%3;:;‘{_' B T;f‘:‘f\'f SPEED DISTRIBUTION IN 10-METER STOPPING WINDOW
In the 10-meter stopping window, the highest density of trips are under 10mph,
20% I II 9 but with some notable outliers.
o ¥ ____ -l I"lln-----.- -
2531d|SUSE | Traffic 600 -
@“ Flow

% v ~ 500 -
9 Trip

Count 400 A

%%% 300 1

200

North %
28 Q'L% 100 -
\‘*‘/ 4

0 10 20 30 40
Speed (MPH)
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MICHELIN

SE SUMMIT LANDSBURG & 253RP ST SE: CONCLUS/ION

CONCLUS/IONS:

 This intersection has abnormally severe braking behavior on both
westbound roads.

 This is partially related to the excessive speeding behavior frequently
seen, with a V85 of 20mph over the speed limit for most of the
stretch of Summit Landsburg heading westbound to the
intersection, and with a V85 of 10-15mph over the speed limit for
much of 253rd westbound towards the intersection.

» The speeding issue is likely compounded by the somewhat
unexpected location and unusual configuration of the stop
signs. Traffic tends to start slowing down sharply very near where
the "Stop Ahead" signs are located.

« A change in signage or signage location could help prepare drivers to
start slowing down sooner.
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KENT-KANGLEY RD &
1716 TH AVE SE




KENT-KANGLEY & 116TH AVE SE

SE 256th St % g SE 256th St
AREA OF INTEREST LA
« Kent-Kangley Rd intersecting with :
116th Ave SE, midway between Kent : {
and Covington
§ (o) 5;V
NOTEWORTHY FEATURES i
- Complex intersection with multiple . i
. . . /r@/
turn lanes intersecting pedestrian %,
walkways. High concentration of “
commercial area. i,
g E 271st g ;,% &Q)%
SE 274th Way g é g SE25,.,
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KENT-KANGLEY & 116TH AVE SE (OVERALL RESULTS)

FOCUS AREA OVERVIEW e =y e s
- V85 speed on Kent-Kangley going View from 116th north ’ ! :
both directions is consistently well of the intersection
above the speed limit of 35, L
especially to the east of the
intersection. i
Turn onto
« Turning right onto Kent-Kangley g oo OYuT Kent-Kangley
from 116th from both the south westbound
and the north requires use of
short turn lanes, both of which
have pedestrian crosswalks
bisecting them.
* There are several restaurants, gas corew from Kent : A e - = A ,
stations, and Shopping centers intergggg :vciltsh %61‘; o e s " \ . . 5 \“"" : ' _~ @ﬁ'r

with entrances and exits very near
the intersection.

Eastbound

N
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S \\-
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KENT-KANGLEY & 716 TH AVE SE — SPEED PATTERNS

MICHELIN

MOBILITY INTELLIGENCE

V85 Kent-Kangley Eastbound

V85 116th turning East onto Kent-Kangley

6l Intersection
Turn into Chevron
5,9 Intersection 50
Turn into Chevron
4.3/A\ 40 Speed Limit - 40
Speed Limit - 35 V85 Speed SIpEce EhlE=ED
V85 Speed |4, per 100- 20
per 100- meter bucket
meter bucket
20 20
Traffic Traffic
10 Flow 10 Flow
=) =)
0 a
S, A0 Ave St % o SE 256th St
G == -
SRSte o o
N A REE} )
o
% » S
o‘\‘.(\ 23 SE 264th P| 23 4/0 SE 27th St <
Yo ® e B S
(\_X) NO Q ) Q)
Q)
~“ ¥

« V85 on Kent-Kangley from the west is at 35mph by the time drivers reach where drivers from 116th are turning right

onto Kent-Kangley. Deceleration at the intersection coming from the west generally occurs before the intersection,
indicating high traffic density at the traffic light.

 Drivers coming from the south (116th) turning right get up to speed quickly, consistent with aggressive acceleration.
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 Drivers coming from 116th go faster on Kent-Kangley than drivers coming from Kent-Kangley west of intersection.



MICHELIN

KENT-KANGLEY & 116TH AVE SE — SPEED PATTERNS

V85 Kent-Kangley Westhound V85 116th Southbound to Kent-Kangley Westbound

5
,:9 Intersection 30 Intersection
v Shopping center Bus stop
Bus stop 40
¥
- Speed Limit - 35
V85 Speed Speed Limit - 35 V85 Speed 4 P
per 100- 30 per 100- 30
meter bucket |~ meter bucket
20 20
10 T;;:\fflc 10 Traffic
iN| Flow
L o
SE 264th P\ <”7% ' t A e SE 2601h St < 0\\\66 « SE 284th's,
So A9 s W e
% 9
s 2 S
v VER SRS16 - by \&‘“we% 5[_)59"] A . A
{7 '~ ‘\‘9 'S¢ SE,, 5257,hp (P o
Z - o 6t 1, t % S
J(;\ ‘)"s { 5258", 2

OBSERVATIONS

« V85 on Kent-Kangley from the east is at 30mph by the time drivers reach where drivers from
116th are turning right onto Kent-Kangley. Deceleration at the intersection coming from the
west generally occurs before the intersection, indicating high traffic density at the traffic light.

« V85 dips to 15.3mph for drivers turning right onto Kent-Kangley westbound but is back up to 32
within 200 feet, indicating significant acceleration past the bus stop.
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KENT-KANGLEY & 116 TH AVE SE (OVERALL RESULTS)

SPEED
LIMIT

8th most severe 35

DRIVING BEHAVIOR acceleration | | ==

behavior in the county (out [~ umr

- For drivers turning right onto of 1632 severe acceleration 35
Kent-Kangley from 116th SE clusters) .
from both north and south,

abnormally severe acceleration VRU pedestrian
behavior was detected. class risk

118t

w

)

m

m

o
116th Ave SE

([}

- Additionally, the southern
section of 116th leading into the

3rd most severe

SPEED
LIMIT

. . . : acceleration S
intersection has a high VRU risk behavior in the county (out el
of 1632 severe acceleration 40
clusters) sre i}
o | 35 & R
CRASH HISTORY s . i
. . ® - =
« Vehicle-to-vehicle (V2V) crashes 33 . :
. . a <
are marked in brown points, S, I
pedestrian in red S
« Significant crash history both in ) 'é‘..
center of intersection as well as : : P L,
. . . CRASH TYPE - RO
in all directions of approach . s,
CYCLIST « ' @ iy T
PEDESTRIAN . ® |35
VEHICLE p -
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BRAKING ON KENT-KANGLEY EASTBOUND & ACCEL ON MICHELIN

TURN FROM 116 TH

KEY TAKEAWAYS

° i i - HARSH BRAKING COUNTS
Although severe acceleration from 116th right onto Kent Al L N e EVENT COUNT
Kangley Eastbound occurs frequently, most of it happens BEFORE INTERSECTION
after drivers have passed the crosswalk. However, the ;-'11'1120

i i i ) Intersection g UL
area still holds risk for pedestrians. 1500 Traffic o )
_ . - B 4: 707+

« The relatively normal number of harsh braking events on 1000 = Brakns
Kent-Kangley immediately after the intersection indicates Peet
there are fewer near misses than might have been 500 . I
expected solely from the acceleration numbers. P —— L] . Average Braking

EVENT COUNT

) / Intensity: 0.37
HARSH ACCELERATION LB TP -' 1

EVENTS PER 20FT IN TURN 2: 17-50 9/ o [ 2 .
LANE 3: 57-100 6 o o o o o o0 © O 355 0 O O O OEkn@ney® O O 0 0
&
4: 107+
- &
Average Braking NS
Axeralge Intensity: 0.40 (\_X)
ccel.
Intensity:
0.41
1200 Traffic
Chevron Flow
entrance »
800
Average Braking
Accel.
Intensity: Events
0.40 per 200
4 feet 400
150 Crosswalk
Accel. 100
Events 0 HE e o om I
per 20 50 HARSH BRAKING COUNTS
feet PER 200FT HEADED EAST
0 - AFTER INTERSECTION
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BRAKING ON KENT-KANGLEY WESTBOUND & ACCEL ON

TURN FROM 7116 TH

MICHELIN

MOBILITY INTELLIGENCE

KEY TAKEAWAYS

« Severe acceleration while turning onto Kent-Kangley from 116th
happens frequently, although not as often as from the turn lane
opposite the intersection. Similarly, most harsh acceleration
happens after the crosswalk, but risk to pedestrians still exists.

« The bus stop right after the turn lane adds to the difficulty of the
turn, but the normal amount of harsh braking events after the
intersection indicates westbound drivers through the
intersection generally have enough time to react to drivers

turning.
EVENT COUNT
HARSH ACCELERATION 1: 7-10
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LANE 3: 57-100
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Average L Flow ')
Accel. e « >
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| | —
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SE SUMMIT LANDSBURG & 253RD: CONCLUSION

CONCLUSIONS:

 This intersection has abnormally severe acceleration behavior on both right-turn lanes onto Kent-Kangley,
which is coupled with risk to pedestrians partially due to crosswalks crossing these turn lanes.

 Although there is still risk to pedestrians in these areas, most of the harsh acceleration happens after cars are
past the crosswalk in the turn lane.

« A potential cause for the elevated harsh acceleration is the speed going both ways on Kent-Kangley - the V85
speed of drivers on Kent-Kangley going past where the turn lane enters is between 35 and 40mph. This
creates a situation where drivers turning need to accelerate quickly once they leave the turn lane.

« Complicating factors exist after both turn lanes - for the northern turn lane, there is a bus stop within 100 feet
of the turn lane, and for the southern turn lane, there are entrances to both a gas station and a car
wash/shopping center on either side of the road in about the same distance.

 Ultimately, braking patterns on Kent-Kangley before and around where the turn lanes enter indicate there
aren't as many near misses as we might expect from the acceleration patterns, but the acceleration patterns
alone indicate the presence of both V2V and pedestrian crash risk.

- Efforts to reduce speed on Kent-Kangley approaching the intersection from either direction, or to change the
yield sign on the southern turn lane to a no-turn-on-red sign, could have a positive effect on reducing crash
risk in this intersection.
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