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EXECUTIVE SUMMARY

The City of Los Angeles adopted a Vision Zero initiative in 2015, setting a goal to eliminate
traffic fatalities citywide by 2025. Road diets, reconfigurations of roadway space that remove
vehicle lanes and add space for multimodal infrastructure, are a key tool the Los Angeles
Department of Transportation (LADOT) can use to progress toward this goal. However, the
implementation of road diets often faces opposition. Some people fear increases in traffic
congestion and in neighborhood cut-through traffic, while others doubt that road diets will
improve traffic safety outcomes.

My research sets out to determine whether road diets really cause the traffic congestion and
cut-through traffic that people fear and whether they do in fact improve traffic safety. To do
so, | use two streets in Northeast Los Angeles as test cases. Fletcher Drive received a road diet
in 2016, as LADOT converted it from a 4-lane road to a 3-lane road with bicycle lanes and a
center left-turn lane. LADOT considered implementing a similar road diet on the nearby
Verdugo Road, but ultimately decided not to.

Because the two streets have similar physical characteristics and are part of the same
neighborhood, they make an effective test case. My research analyzes the changes in traffic
safety, traffic congestion, and cut-through traffic on both roadways. To the extent that | find
changes in outcomes on Fletcher Drive after the implementation of the road diet but no
changes on Verdugo Road, | have reason to suspect that the road diet is the cause of the
change.

My analysis shows no evidence that the Fletcher Drive road diet caused unacceptable traffic
conditions or additional neighborhood cut-through traffic on the road. | find some evidence
that the road diet improved traffic safety outcomes. Traffic safety outcomes improved on
both Fletcher Drive and Verdugo Road in the study period, but the crash rate per million
vehicle miles traveled improved more greatly on Fletcher Drive than on Verdugo Road.

| also review the existing literature on the effects of road diets. | find some evidence from
previous studies that road diets are an effective safety countermeasure and that in most
scenarios they do not cause unacceptable increases in traffic congestion. The existing body of
literature on neighborhood cut-through traffic is much less developed.

Based on my findings, | recommend that LADOT identify additional opportunities to both
research and implement road diets. My literature review found that road diets can improve
traffic safety outcomes in a variety of contexts, and my analysis saw modest safety gains with
no evidence that road diets cause traffic congestion or cut-through traffic issues.




To advance the understanding of road diets in Los Angeles, | recommend that LADOT target
streets with excess capacity, streets with a high number of severe crashes due to speeding or
aggressive driving, and streets with high volumes of multimodal traffic as priority streets for
road diets. Such contexts are likely to offer clearer insights and more robust analysis
opportunities.

Given the limited findings of my research, LADOT may wish to consider road diet pilot projects
that can be tested out, studied, and modified if they do not achieve their stated goals or have
unintended consequences. | further recommend that future research examine additional
features of road diets, such as their effects on multimodal traffic volumes, air and noise
pollution, and vehicle speed.




INTRODUCTION

Every year, more than 200 people are killed in Los Angeles while walking, bicycling, or driving.
Children, older adults, and residents of underserved communities are disproportionately
represented among these deaths. So, too, are people who walk and bicycle. In 2015, in
response to this ongoing crisis, Mayor Eric Garcetti issued an executive directive stating that
fatalities are not a tolerable byproduct of transportation. As part of this directive, the mayor
launched the citywide Vision Zero initiative, which set a goal to eliminate traffic fatalities
citywide by 2025.

The Los Angeles Department of Transportation (LADOT) oversees the planning, design,
construction, and maintenance of the City’s transportation system. As such, it plays a key role
in identifying and improving the city’s most dangerous roadways. One key tool in LADOT’s
toolkit to improve traffic safety on dangerous roads is the road diet. A road diet is a
reconfiguration of lanes that typically removes vehicle travel lanes and adds a center left-turn
lane as well as bicycle, transit, and/or pedestrian infrastructure (see Figure 1). Its goal is to
improve traffic safety and promote multimodal travel (such as walking, bicycling, or transit).
The USDOT (2017) calls road diets a “proven safety countermeasures” because they have
demonstrated effectiveness at reducing collisions when studied over the past decades.

Figure 1. Two Vehicular lanes are replaced with two bicycle lanes and a center left-turn lane
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Despite the ability of road diets to improve safety outcomes, their implementations often
face opposition. This opposition comes from a variety of sources: car commuters using the
road in question often fear that the decrease in vehicular travel lanes will cause congestion,
slowing them down. Residents of adjacent streets often fear that drivers will cut through
neighborhood streets to avoid the road diet. Skeptics often express doubt that road diets will
improve safety outcomes, including in Los Angeles.




But do road diets really cause the traffic congestion and cut-through traffic that some fear?
And do they in fact improve traffic safety? My research project sets out to answer these
guestions in the context of Los Angeles, a notoriously sprawling and automobile-centric
cityscape. To do so, | use two roads in Northeast Los Angeles as test cases.

Fletcher Drive Overview

In 2016, LADOT implemented a road diet on the Fletcher Drive/Avenue 36 corridor between
Eagle Rock Boulevard and San Fernando Road in the Glassell Park neighborhood (see Figure
2). Most of the corridor is denoted Fletcher Drive, but the easternmost two blocks are
denoted Avenue 36. Throughout this report, | will refer to the entire roadway simply as
Fletcher Drive.

Before the road diet, Fletcher Drive was a 56-foot-wide four-lane roadway with street parking
and no bicycle facilities (see Figure 3 and Figure 4). It was (and still is) lined primarily by
residential development, both single- and multi-family, with some low-intensity commercial
uses as well. The segment is 0.66 miles in length.

| analyzed traffic congestion at the intersection of Fletcher Drive and Estara Avenue to
estimate congestion levels along the corridor. This signalized intersection is at the
approximate midpoint of the corridor and features permissive signals (that is, no left-turn
arrows). Estara Avenue, which intersects with Fletcher Drive, features one lane in both
directions and lower traffic volumes than Fletcher Drive.




Figure 2. Fletcher Drive Overview




Figure 4. Fletcher Drive Cross-Section Before Road Diet. Source: Streetmix

Fletcher Drive (Before Road Diet)
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After the road diet, Fletcher Drive was a 56-foot-wide two-lane roadway with street parking,
painted bicycle lanes, and a center left-turn lane (see Figure 5 and Figure 6).

Figure 5. Fletcher Drive Street View After Road Diet. Source: Google Streetview




Figure 6. Fletcher Drive Cross-Section After Road Diet. Source: Streetmix
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Verdugo Road Overview

Verdugo Road between Filion Street and Palmer Drive is also a 56-foot-wide 4-lane roadway
in the Glassell Park neighborhood with street parking and no bicycle facilities (see Figure 7,
Figure 8, and Figure 9). It is also lined primarily with residential development, both single- and
multi-family. The segment is 0.76 miles in length and approximately half a mile northeast of
Fletcher Drive. The two roadways are not parallel to each other, so an increase in congestion
in one roadway is unlikely to cause drivers to use the other. The city briefly considered
implementing a road diet on both Fletcher Drive and Verdugo Road, but ultimately opted to
only do so on Fletcher Drive.

| analyzed traffic congestion at the intersection of Verdugo Road and Wawona Street to
estimate congestion levels along the corridor. This intersection shares many features in
common with the intersection of Fletcher Drive and Estara Avenue. It is at the approximate
midpoint of the corridor and features permissive signals (that is, no left-turn arrows).
Wawona Street, which intersects with Verdugo Road, features one lane in both directions and
lower traffic volumes than Verdugo Road.
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Figure 7. Verdugo Road Overview
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Figure 8. Verdugo Road Street View. Source: Google Streetview

Figure 9. Verdugo Road Cross-Section. Source: Streetmix

Verdugo Road
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Because Fletcher Drive and Verdugo Road have similar physical characteristics, similar
surrounding development, and are in the same neighborhood, they make good comparison
cases. My analysis examines the changes in traffic safety, traffic congestion, and cut-through
traffic experienced on both streets after the implementation of a road diet on Fletcher Drive
in 2016. If Fletcher Drive experienced changes in any of these categories that Verdugo Road
did not experience, this could be because of the road diet that LADOT implemented on
Fletcher Drive.
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The rest of this report proceeds as follows. First, | ground this research in the current
literature on road diets, especially with respect to their effects on traffic safety, traffic
congestion, and cut-through traffic. Next, | describe my research methodology in further
detail. After this, | describe my research findings and the upshot of these results. | close with
recommendations to policymakers based on these findings.
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LITERATURE REVIEW

This section of the report presents the most relevant literature on the effects of road diets. It
specifically presents research on the three key topics described in the introduction: traffic
safety, vehicle congestion, and cut-through traffic.

As this review shows, multiple studies have researched the effects of road diets on traffic
safety and on traffic congestion. The effect of road diets on cut-through traffic, however, has
not been researched as deeply. My research replicates past research showing road diets’
effects on safety and traffic congestion while addressing a gap in the current literature on
road diets’ effects on cut-through traffic.

This literature review finds the following:

° Several studies point to road diets as effective safety improvement. They
suggest that road diets can reduce the rate of total crashes and of severe
crashes.

° Most conventional (4-lane to 3-lane) road diets do not exacerbate traffic

congestion, as the capacity of a corridor is controlled primarily by signalized
intersections, not simply the number of lanes.

° Only a few studies have researched whether road diets cause drivers to cut
through neighborhood streets in lieu of driving on the reconfigured route. These
studies have not produced a consensus view on the subject.

TRAFFIC SAFETY

Numerous studies point to conventional road diets as effective traffic safety improvement
measures. Based on traffic safety data from multiple states, including California, the USDOT
(2017) lists road diets as a “proven safety countermeasure.” A research synthesis (Thomas,
2013) identified six robust studies analyzing the traffic safety impacts of road diets. It found
that conventional road diets can be expected to reduce total crashes by an average of 29
percent.

The first study on conventional road diets was conducted by the lowa Department of
Transportation (coincidentally located in my hometown of Ames, lowa) in 1999. This study
(Welch, 1999) analyzes safety data from road diets in Minnesota and Washington. Based on
his analysis, he estimates that conventional road diets can be expected to result in a “20 to
30 percent decrease in crashes.” While this study is noteworthy as the first to estimate the
crash impacts of road diets, it does not analyze crash outcomes on nearby streets to control
for exogenous impacts to traffic safety.
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Huang et al. (2002) analyzed the crash histories of 35 streets in Northern California and
greater Seattle, 11 of which had undergone road diets. Their analysis found no statistically
significant difference between the road diet and comparison sites in total number of crashes
or in severity of crashes. A few years later, Pawlovich et al. (2006) analyzed the crash histories
of 30 sites in lowa, 15 of which had undergone road diets. Their results indicated a 25.2%
reduction in crash frequency per mile, which the researchers note differs from Huang’s
finding of a statistically insignificant reduction.

In 2008, Harkey et al. used data from the studies conducted by Huang et al. and Pawlovich et
al. They reanalyzed these data using an empirical Bayes approach (that is, a statistical
estimation method that generates sample weights through prior data) and a larger group of
reference sites as part of a large National Cooperative Highway Research Program (NCHRP)
study. This analysis resulted in a 19 percent estimated reduction in crashes on streets that
had undergone road diets. According to Thomas (2013), the Harkey et al. findings are
considered a more reliable estimate than the earlier estimate by Huang et al. of a non-
significant change in crashes because of their use of reference sites.

Two recent studies from the UCLA Institute of Transportation Studies examine the traffic
safety impacts of road diets on streets in Los Angeles. Martinez (2016) analyzed the crash
histories of five streets in Los Angeles that underwent road diets between 2006 and 2009. He
found a statistically significant reduction in crash and injury rates, but no statistically
significant reduction in fatal and severe injury crashes. Logg (2019) analyzed the crash
histories of 62 nonconventional road diet projects in Los Angeles. She found non-statistically
significant reductions in the per mile rate of total collisions and fatal collisions.

This body of literature suggests that road diets can effectively improve the traffic safety
outcomes on a roadway. Additionally, two studies performed in Los Angeles add local
evidence that road diets improve traffic safety. However, given the small sample sizes
employed by some of these studies and the non-unanimous findings described above, there
is more work to be done to discover if there is an ironclad relationship between the
implementation of a road diet and traffic crash reduction. The need for additional research
to show this relationship even more robustly motivates the following study.

TRAFFIC CONGESTION

Welch’s 1999 study analyzes existing traffic congestion on two streets in lowa as well as
projected traffic operations after proposed road diets would be implemented. He states that
while many stakeholders assume the 50% reduction in lane-miles will result in a 50%
reduction in capacity, this isn’t the case. He shows that while traffic delay increases slightly,
the streets easily maintain acceptable operations. He explains that the capacity of a corridor
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is controlled primarily by signalized intersections. Further, many drivers on a four-lane street
drive in the right lane unless they are turning left. Thus, the center left-turn lane on a three-
lane street functions similarly to the left lane of a four-lane street, causing minimal additional
delay for drivers.

In another early study, Burden and Lagerwey (1999) compared volumes on 17 streets in
various North American cities before and after they underwent road diets. They found that
road diets most commonly take place on streets with ADT volumes of 25,000 vehicles or
fewer.

In 2006, Gates et al. studied nine streets in Minnesota that had undergone road diets. They
found a decrease in both average and 85th percentile travel speeds of less than two miles per
hour. Because they sampled streets with volumes up to 17,400 vehicles per day, they
proposed a guideline that road diets should be expected to have minimal congestion impacts
for any street with an ADT volume of 17,500 vehicles per day or fewer.

In 2011, Stamatiadis et al. undertook a series of microsimulations to establish volume
guidelines for road diet conversions. They found that contrary to the findings of Gates et al.,
conventional road diets can be applied to streets with up to 23,000 vehicles per day while
maintaining acceptable traffic operations.

A recent study from the UCLA Institute of Transportation examines traffic volumes on streets
in Los Angeles that underwent road diets. Jouliot (2018) analyzed ADT volumes and limited
turning movement counts on four streets in Los Angeles that underwent road diets. He found
that traffic volumes increased on the streets with road diets and did not increase on similar
nearby streets. In agreement with Welch (1999), Jouliot suggests that road diets process
vehicles more efficiently, given their left-turn lanes. A limitation of this study is that it did not
collect full hour turning movement count data but instead relied on 15-minute turning
movement count and 24-hour ADT data.

The literature strongly suggests that road diets need not cause excessive congestion. Studies
find that four-lane roads with ADTs with volumes between 17,400 and 23,000 vehicles per
day can maintain acceptable traffic operations after a conventional road diet. Of course, we
should expect this volume to vary based on factors like the time profile of the traffic, the
volume of side-street traffic, and the presence and design of traffic control (such as signalized
intersections) along the corridor.
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CUT-THROUGH TRAFFIC

The effect of road diets on cut-through traffic is an understudied topic in the literature. A
variety of studies that examine safety and traffic congestion impacts of road diets point out
that the potential of road diets to increase traffic on neighborhood streets is an important
topic for future research. (Gudz et al., 2016 and Comeau et al., 2016). However, these studies
do not research whether the concern of neighborhood cut-through traffic is substantiated in
practice.

A limited selection of studies do broach this subject. Sallaberry (2000) analyzed ADT on a
street that underwent a road diet in San Francisco as well as parallel arterial streets. The
report found that the ADT on the street that underwent a road diet dropped by 10% while
the ADTs on the surrounding arterials increased by 2% to 8%.

Ntonifor (2017) analyzed license plate data on neighborhood side streets before and after an
arterial in Virginia underwent a road diet. She found that the percentage of traffic “cutting
through” remained roughly consistent after the road diet’s implementation, and thus
concluded that it had no significant effect on cut-through traffic.

Nixon and Agrawal (2017) analyzed ADT data at 45 locations near a street that underwent a
road diet in San Jose. They found that some neighborhood streets surrounding the street that
underwent a road diet did see increased traffic volumes, especially in the AM peak hour. They
also noted that some traffic diverted onto surrounding arterial streets. They conclude that
road diets do have the potential to cause trip reroutes.

The literature in this area is not robust or conclusive. It appears that road diets may have the
potential to cause drivers to reroute, but it isn’t clear whether all or even most road diets will
cause these reroutes or whether drivers are more likely to reroute to other arterials, nearby
freeways, or neighborhood streets.

17



RESEARCH METHODOLOGY

In the following sections, | describe the data | used to perform this research and the
methodology | used to collect, assemble, and analyze this data.

TRAFFIC SAFETY

| used crash data, downloaded from the City of Los Angeles’ online database (RoadSafeGlIS),
to analyze traffic safety performance of the two roadways. See Appendix A for the
downloaded crash data. For each of these roadways, | collected crash data from 2012 to 2020,
using geocoded data with information about both crash type and crash severity.

My analysis determines the total number of crashes that occurred on each roadway from
2012 to 2015 as well as from 2017 to 2019, to compare safety performance before and after
the road diet’s implementation in 2016. In addition to analyzing the total number of crashes,
my analysis determines the number of severe (fatal and serious injury) crashes in this same
time frame and the types of crashes that occurred.

| excluded crash data from the year 2016 from the analysis because of ongoing construction
and excluded crash data from 2020 because of the impacts of the COVID-19 pandemic to
travel behavior. | included all crashes that occurred on the roadway segments but excluded
crashes that occurred at intersections on the segment boundaries (such as San Fernando
Road and Eagle Rock Boulevard). | did so because these intersections were not reconfigured
by the road diet.

My analysis also determines the total number of crashes per million vehicle miles traveled on
each roadway before and after the road diet’s implementation. | use Bluetooth travel data,
downloaded from Streetlight Data, Inc., to determine the total volume of traffic on each
roadway. For further detail on Streetlight data, see the following two subsections.

TRAFFIC CONGESTION

| used traffic volume data, downloaded from the City of Los Angeles’ online database
(NavigateLA), to analyze traffic congestion performance at signalized intersections on each of
the two roadways in question. See Appendix B for the downloaded traffic count data. For
each of these roadways, | collected traffic congestion data from 2011 to 2020. | downloaded
the data in PDF format and transcribed it into excel.

| analyzed traffic congestion at signalized intersections on these two roadways because
signalized intersections are the primary cause of delay on arterial roadways. As opposed to
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freeways, where delay is caused by vehicle ingress and egress at ramps, delay on arterials is
primarily caused by stoppages in traffic flow due to red lights, stop signs, and pedestrian
crossings.

One weakness of traffic count data is the inherent variability in traffic volumes on a day-to-
day basis. While the city attempts to count traffic in a consistent manner, they cannot fully
control for factors such as weather or special events that could influence traffic volumes.
Because the City only collected traffic counts on one day before and after the implementation
of the road diet, this source does not account for this variability. Thus, | searched for another
source of traffic data.

To augment the traffic count data | collected, | also downloaded traffic data from Streetlight
Data, Inc. See Appendix B for the downloaded traffic count data from Streetlight. This data
uses Bluetooth travel data to approximate traffic volumes. This data source also comes with
drawbacks; because Streetlight’s analysis process is not public, | am unable to verify the
accuracy of the data. As | will describe in the Findings and Analysis section, the Streetlight
data | used showed different trends in traffic patterns than the City of Los Angeles traffic data.

Additionally, Streetlight does not measure vehicles; it measures Bluetooth devices. Because
of this, it may count wealthy adult travelers (who may own, for example, a Bluetooth smart
watch, aniPhone, and a Bluetooth-enabled vehicle) more than a low-income or youth traveler
who does not own any of those devices.

Because the Streetlight data analysis process is not public and does not count cars directly
and because the City traffic data comes from counts of physical cars passing through
intersections, | believe the City’s data to be more reliable.

| use capacity analysis, guided by the Highway Capacity Manual’s 6% edition, to assess the
change in congestion conditions after the implementation of the road diet on Fletcher Drive.
See Appendix C for Synchro output sheets showing the capacity analysis results.

VEHICLE CUT-THROUGH

| use Bluetooth travel data, downloaded from Streetlight Data, Inc., to analyze traffic on
parallel corridors to the roadways in question. See Table 8 and Table 9 in the Findings and
Analysis section for the downloaded vehicle cut-through data from Streetlight. For each of
these roadways, | collect Bluetooth travel data showing the portion of cars cutting through
neighborhood routes.
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Streetlight identifies every vehicle that travels from one end of Fletcher Drive or Verdugo
Road to the other end. On Fletcher Drive, this means traveling from Eagle Rock Boulevard to
San Fernando Road. On Verdugo Road, this means vehicles that travel from Filion Street to
Palmer Drive. Streetlight then determines the total number of these vehicles that drive on
each roadway segment in the corridor’s vicinity on their trip. Based on these volumes, |
determine the overall magnitude of cut-through traffic volume based on the volumes of
traffic on side-streets compared to the volumes of traffic on the main roadway.

My analysis determines the magnitude of through traffic using neighborhood side streets as
a cut-through route prior to and after the road diet on both roadways. The “before” time
period is the first six months of 2016; this is before the road diet construction began. The
“after” time period is the first six months of 2019. My approach allows me to analyze a large
dataset that would be difficult to capture by manually counting vehicles. However, it comes
with the same drawbacks about Streetlight data outlined above.

20



FINDINGS AND ANALYSIS

In the following sections, | describe the results of my analysis and my interpretation of the
findings on the topics of traffic safety, traffic congestion, and cut-through traffic. | find no
evidence to support the claims that road diets cause burdensome congestion or that road
diets push traffic onto neighborhood streets. | find some evidence that the road diet
improved traffic safety outcomes.

TRAFFIC SAFETY

The following subsection describes the results of my traffic safety analysis and my
interpretation of the findings. | find that while total and severe crashes decreased to varying
degrees on Fletcher Drive, they also decreased on Verdugo Road. Because these
improvements in traffic safety outcomes occurred on both roadways, it’s not clear that the
road diet on Fletcher Drive caused the traffic safety improvements.

| also compare the change in crash frequency on these two roadway segments to the changes
in traffic volumes. Using traffic volume data from Streetlight, | find evidence that the number
of crashes per million vehicle miles decreased more greatly on Fletcher Drive than on Verdugo
Road. | used Streetlight data for this analysis because it was the only traffic volume data
source available on both roadway segments.

Lastly, | find that the prevalence of sideswipe crashes (a crash type frequently associated with
severe crashes) decreased on Fletcher Drive after the installation of the road diet but did not
decrease on Verdugo Road. This may suggest a relationship between street configuration and
traffic collisions.

Traffic Safety Findings

| analyze crash data on each segment in the four years before (2012 to 2015) and the three
years (2017-2019) after the implementation of a road diet on Fletcher Drive in 2016. | exclude
data from 2020 because of the impacts to travel behavior from the COVID-19 pandemic. Table
1 through Table 5 present the traffic safety findings, while Table 6 presents these same
findings in a single table for ease of reference.

As shown in Table 1, | find decreases in both the total number of crashes and the number of
severe crashes (crashes that resulted in a fatality or life-altering injury) on both roads
between 2012-2015 and 2017-2019.
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Table 1. Crash Summary

Fletcher Drive Verdugo Road
Total Crashes Severe Crashes Total Crashes Severe Crashes
Per Year Per Year Per Year Per Year
2012-2015 7.25 1.25 8.25 0.75
2017-2019 7 0 7 0
Percent Change -3.5% -100% -15% -100%

Figure 10. Crash Summary

Fletcher Drive Total Fletcher Drive Severe Verdugo Road Total Verdugo Road Severe
Crashes PerYear Crashes PerYear Crashes PerYear Crashes PerYear
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Table 2 and Table 3 below show crash data from Fletcher Drive and Verdugo Road controlling
for vehicle miles traveled on each roadway. The crash rate per million vehicle miles traveled
on Fletcher Drive decreases by 37% while the crash rate per million vehicle miles traveled on
Verdugo Road decreases by 19%.

As shown, the Streetlight data shows a larger increase in travel on Fletcher Drive than on
Verdugo Road. Based on this finding, the total crash rate per million vehicle miles traveled on
Fletcher Drive decrease more greatly than the crash rate per million vehicle miles traveled on
Verdugo Road. The severe crash rate per million vehicle miles traveled decreases to zero in
both cases, but the absolute decrease is again greater on Fletcher Drive.

Throughout Los Angeles County, for reference, vehicle miles traveled increased by 4%.
(County of Los Angeles Open Data, 2019). This figure aligns with the increase in volume shown
on Verdugo Road and shows the increase in traffic on Fletcher Drive to be a potential outlier
from the countywide trend.
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Table 2. Fletcher Drive Crash Summary by Million Vehicle Miles Traveled

Total Severe Average Total Crashes per Severe Crashes per
Crashes Crashes DETY Segment Million Vehicle Million Vehicle
Per Year Per Year Volume Distance Miles Traveled Miles Traveled
2012-2015 7.25 1.25 8,520 3.53 0.61
2017-2019 7.00 0 12,940 0.66 miles 2.24 0.00
Percent Change -3% -100% +52% - -37% -100%

Table 3. Verdugo Road Crash Summary by Million Vehicle Miles Traveled

Total Severe Average Total Crashes per Severe Crashes per
Crashes Crashes DETY Segment Million Vehicle Million Vehicle
Per Year Per Year Volume Distance Miles Traveled Miles Traveled
2012-2015 8.25 0.75 11,700 2.54 0.23
2017-2019 7.00 0 12,180 0.76 miles 2.07 0.00
Percent Change -15% -100% +4% - -19% -100%

Figure 11. Crash Summary by Million Vehicle Miles Traveled
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Table 4 and Table 5 below shows crash data on both roadway segments broken down by crash
type. As shown, the number of sideswipe crashes decreased on Fletcher Drive but remained
relatively consistent on Verdugo Road.

Table 4. Fletcher Drive Crash Type Summary

All Other Crashes Per Year ‘

Years Sideswipe Crashes Per Year
2012-2015 2.25 5.0
2017-2019 0.67 6.33

Percent Change -70% +27%
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Table 5. Verdugo Road Crash Type Summary

2012-2015 2.25 6
2017-2019 2.33 4.67
Percent Change +4% -22%

Table 6. Traffic Safety Overview

2012-2015 2017-2019 Percent Change
otal Crashes Per Yea 7.25 7 -3.5%
1.25 0 -100%
e Da 0 e 8,520 12,940 +52%
Distance 0.66 miles
° ota ashes pe 0 e e e aveled 3.53 2.24 -37%
es pe on Ve e o aveled 0.61 0.00 -100%
deswipe Crashes Per Yea 2.25 0.67 -70%
All Othe ashes Per Yea 5.0 6.33 +27%
ota ashes Per Yea 8.25 7 -15%
0.75 0 -100%
Average Da 0 e 11,700 12,180 +4%
Distance 0.76 miles
e otal Crashes per Million Vehicle Miles Traveled 2.54 2.07 -19%
es pe on Ve e e aveled 0.23 0.00 -100%
de pe Crashes Per Yea 2.25 2.33 +4%
All Other Crashes Per Yea 6 4.67 -22%

Traffic Safety Findings Interpretation

Total traffic crashes decreased slightly on both Fletcher Drive and Verdugo Road while severe
traffic crashes decreased greatly on both streets. Because these improvements in traffic
safety outcomes occurred on both roadways, it’s not clear that the road diet on Fletcher Drive
caused the traffic safety improvements. However, the traffic safety findings for Fletcher Drive
are consistent with the literature’s prediction of a crash reduction due to the road diet.
Additionally, the pronounced decrease in sideswipe crashes suggests that there may be a
connection between the road diet and the traffic safety outcome improvement.

Total traffic crashes per million vehicle miles traveled decreased by 37% on Fletcher Drive and
by 19% on Verdugo Road. This greater decrease in crash risk on Fletcher Drive may be the
result of improved traffic safety through the implementation of a road diet.

Sideswipe crashes are frequently associated with severe crashes and conventional road diets
are effective at decreasing their occurrence (USDOT, 2017). Conventional road diets decrease
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sideswipe crashes because they reduce the number of lanes traveling in a given direction.
Because the eliminate drivers’ ability to change lanes on a roadway, they reduce the number
of sideswipe crashes that occur due to unsafe lane changes. The rate of these crashes
decreased by over 70% on Fletcher Drive after the installation of the road diet whereas they
increased slightly on Verdugo Road.

TRAFFIC CONGESTION

The following subsection describes the results of my traffic congestion analysis and my
interpretation of the findings. | find that traffic congestion levels on both Fletcher Drive and
Verdugo Road remain within an acceptable range after the implementation of a road diet on
Fletcher Drive. Depending on the data source used, | find either a slight improvement or slight
worsening of congestion levels on Fletcher Drive. Based on these findings, | find no evidence
that the implementation of a road diet on Fletcher Drive worsened traffic congestion to an
unacceptable level.

Traffic Congestion Findings

| analyzed traffic congestion levels at a signalized intersection on each segment before and
after the implementation of a road diet on Fletcher Drive in 2016. | used traffic data from
Streetlight Data, Inc. and from City of Los Angeles traffic count database, as described in the
Research Methods section.

Level of service (LOS) is a traffic engineering descriptor of roadway operations based on the
amount of delay a typical driver experiences on a corridor. It ranges from LOS A (little to no
delay) to LOS F (gridlock). As shown in Table 7, analysis using Streetlight data showed an
overall increase in traffic congestion on Fletcher Drive after the implementation of the road
diet while analysis using City traffic counts showed an overall decrease in traffic congestion
on Fletcher Drive. Streetlight data showed that traffic congestion levels on Verdugo Road
stayed broadly the same.

The increase in traffic congestion on Fletcher Drive using Streetlight data represents an
estimated 31 additional seconds of delay for travelers on the corridor. The decrease in traffic
congestion on Fletcher Drive using City traffic counts represents an estimated 23 fewer
seconds of delay for travelers on the corridor. While the LOS results using the two methods
are diametrically opposite (one shows an increase from LOS B to LOS D; the other shows a
decrease from LOS D to LOS B) this symmetry is just a coincidence. The total number of
seconds of delay are not diametrically opposite.

No City traffic counts were available on Verdugo Road.
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Table 7. Traffic Congestion Summary

Fletcher Drive / Estara Avenue Verdugo Road / Wawona Street
LOS (using Streetlight) LOS (using traffic counts) LOS (using Streetlight)
2012-2015 B D
2017-2019 D B

Traffic Congestion Findings Interpretation

The California Department of Transportation recently modernized its guidelines for analysis
of street performance to no longer refer to LOS. Before this modernization, they generally
considered urban intersections to operate acceptably if they operated at level of service D or
better (Transportation for America, 2016). Based on this standard, | find that Fletcher Drive
continued to operate acceptably after the road diet. Based upon the City’s traffic counts,
operations actually improved on this roadway. Operations on Verdugo Road, meanwhile,
stayed at an acceptable LOS both before and after the Fletcher Drive road diet.

Analysis with City traffic counts show a decrease in traffic congestion on Fletcher Drive after
the road diet. And as the following section will show, very little of this difference in traffic can
be accounted for by searching for side-street cut-through drivers. So where did this traffic go?
Likely, it diffused out by using other routes, such as the nearby State Route 2 (known locally
as “the Glendale Freeway”) or other regional routes. Other drivers may have chosen to travel
at different times or by different modes, or even foregone trips altogether.

Based on these findings, | find no evidence that the Fletcher Drive road diet caused traffic
congestion to worsen to an unacceptable level.

CUT-THROUGH TRAFFIC

The following subsection describes the results of my cut-through traffic analysis and my
interpretation of the findings. | find that the overall magnitude of cut-through traffic activity
increases by 2% on Fletcher Drive after the implementation of the road diet. Meanwhile, the
rate of cut-through traffic on Verdugo Road decreased by 59%. | don’t find a rationale for the
large decrease in cut-through traffic on Verdugo Road. Given the massive reduction, this
figure could be an anomaly, as my research finds no changes to the roadway or the
immediately surrounding area.

Still, based on the 2% increase to cut-through traffic on Fletcher Drive, | find no evidence that
the road diet caused a meaningful increase in cut-through traffic, especially as the “after”
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period coincides with the prevalence of navigation applications that direct drivers onto
residential streets to make trips shorter in distance and time.

Cut-Through Traffic Findings

As described in the Research Methods section, Streetlight reports the volume of traffic on
each street in the corridor’s vicinity that starts at one end of the corridor and ends at the
other. Those values are shown for Fletcher Drive in Table 8 and for Verdugo Road in Table 9
and illustrated for Fletcher Drive in Figure 12 and Figure 13 and for Verdugo Road in Figure
14 and Figure 15. In these figures, brighter, thicker lines illustrate roads with larger volumes
of traffic traveling between the beginning and end of the corridor, while narrower, darker
lines illustrate roads with smaller volumes of traffic traveling between the beginning and end
of the corridor.

The last rows of Table 8 and Table 9 show the sum of the traffic counts on each side street.
Because vehicles that travel on multiple side streets are counted more than once, this is not
a sum of the number of cut-through trips, but rather a description of the magnitude of cut-
through traffic. While not a description of the total number of cut-through trips, it allows us
to compare the magnitude of cut-through activity over time.

Table 8 shows that the magnitude of cut-through activity on Fletcher Drive increases from
42% to 43% after the road diet, a 2% increase. Table 9 shows that the magnitude of cut-
through activity on Verdugo Road decreased from 22% to 9% after the road diet on Fletcher
Drive, a 59% decrease.

Table 8. Fletcher Drive Cut-Through Traffic

2016 Daily 2016 Daily Volume 2019 Daily 2019 Daily Volume
Segment Volume Percentage Volume Percentage

Fletcher Drive 3107 - 3962

Andrita Street 406 13% 610 15%

Avenue 32 (N) 212 7% 143 4%

Estara Avenue (N) 189 6% 340 9%

Avenue 35 18 1% 175 4%

Weldon Avenue 0 0% 70 2%

Delay Drive 122 4% 34 1%

Avenue 32 (S) 43 1% 41 1%

Estara Avenue (S) 129 4% 121 3%

Margurite Street 42 1% 35 1%

Portner Street 48 2% 65 2%

Bushwick Street 109 4% 87 2%

Cut-Through Cut-Through

Magnitude: 42% Magnitude: 43%
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Figure 12. Fletcher 2016 Cut-Through Map: Minimal cut-through traffic observed avoiding the
Fletcher Drive corridor before the road diet was implemented.
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Figure 13. Fletcher 2019 Cut-Through Map: A small increase in cut-through traffic is observed
on Fletcher Drive after the road diet implementation.
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Table 9. Verdugo Road Cut-Through Traffic

2016 Daily 2016 Daily Volume 2019 Daily 2019 Daily Volume

Segment Volume Percentage Volume Percentage

Verdugo Rd 10607 - 9245

Palmer Dr 426 4% 195 2%
Sagamore Way 621 6% 195 2%
Shasta Circle 58 1% 0 0%
Wawona Street 267 3% 72 1%
York Boulevard 560 5% 257 3%
Delevan Drive 361 3% 129 1%

Cut-Through Cut-Through

Sum 2293 Magnitude: 22% Magnitude: 9%

Figure 14. Verdugo Road 2016 Cut-Through Maps. Minimal cut-through traffic observed
avoiding the Verdugo Road corridor in 2016.
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Figure 15. Verdugo Road 2019 Cut-Through Maps. A decrease in cut-through traffic on
Verdugo Road is observed in 2019, as compared to 2016.
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Cut-Through Findings Interpretation

Because the cut-through traffic activity on Fletcher Drive increased by just 2% after the
implementation of aroad diet, | do not find evidence that the road diet resulted in an increase
in cut-through traffic activity. | also do not find an explanation for the 59% decrease in cut-
through activity on Verdugo Road after the implementation of the Fletcher Drive road diet,
as my research finds no changes to Verdugo Road or surrounding areas that would cause this

change.
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POLICY RECOMMENDATIONS

Based on the previous Findings and Analysis section, this research does not find evidence to
support the claims that road diets cause burdensome congestion or that road diets push
traffic onto neighborhood streets. This research does find some evidence that road diets
improve traffic safety outcomes. Additionally, the previous Literature Review section
describes findings that suggest that road diets can be an effective traffic safety
countermeasure, including in Los Angeles-specific analyses.

Based on these findings, | recommend that LADOT identify additional opportunities to
implement road diets. However, given limited findings, LADOT may wish to consider road diet
pilot projects that can be tested, studied, and modified if needed to better achieve the City’s
policies and goals. Doing so can help LADOT make progress toward its Vision Zero goal without
creating issues of additional traffic congestion or cut-through traffic. In the sections below, |
describe potential streets LADOT should target for future road diets.

STREETS WITH EXCESS CAPACITY

As shown in Appendix C, the intersection of Fletcher Drive and Estara Avenue operated at a
level of service B or D, depending on the data source, in the peak hour before the road diet.
That is, even in the most highly trafficked hour of the day, this intersection operated with an
acceptable (or better than acceptable) level of traffic congestion. Although the road diet
reduced the intersection’s theoretical capacity, this capacity was previously going unused.
This made Fletcher Drive a good candidate for a road diet.

LADOT should identify other streets with excess capacity by determining the level of service
at major signalized intersections. On streets with major signalized intersections with excess
capacity, they should consider repurposing street space for more productive uses.

One example of such a street is Verdugo Road. As shown in Appendix C, Verdugo Road at the
intersection of Wawana Street operated at a level of service A both before and after the
Fletcher Drive road diet. That is, even in the most highly trafficked hour of the day, this
intersection experienced little to no traffic congestion. This location, while not selected for a
road diet, would have been an excellent candidate for one.

STREETS WITH SPEEDING AND CRASHES FROM AGGRESSIVE DRIVING

As shown in the Findings and Analysis section, the rate of severe crashes on Fletcher Drive
decreased after the road diet. One likely reason for this decrease is slower speeds and less
aggressive driving, given the new infrastructure that makes these behaviors more difficult.
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With just one lane of traffic in both directions, motorists experience the street as more of a
local road than a highway and drive more slowly and cautiously. Additionally, with only one
lane of traffic, motorists cannot change lanes, reducing the occurrence of sideswipe crashes.
Lastly, the addition of a center-left turn lane reduces the frequency of broadside crashes,
further improving traffic safety outcomes after road diets.

LADOT should identify streets with a high number of severe crashes, and especially severe
crashes caused by aggressive driving, sideswipe crashes from swerving, or speeding, as
potential road diet candidates. These streets offer the greatest potential project benefit.

STREETS WITH TRANSIT AND/OR BICYCLE TRAFFIC

Many transit routes throughout Los Angeles are greatly delayed by traffic. Because transit
vehicles (typically buses) often share the right-of-way with personal vehicles, traffic caused
by personal vehicles slow down transit service and make it less appealing, pushing more
people to drive personal vehicles. One way to solve this vexing problem is to allot designated
roadway space to transit vehicles so personal vehicle traffic does not slow down the more
efficient, accessible, and sustainable mode of travel.

A similar narrative applies to bicyclists. Bicyclists riding in mixed traffic with vehicles are
especially vulnerable to fatal and severe injury crashes. Dedicated bicycle facilities can
improve traffic safety outcomes by reducing travel conflicts between drivers and bicyclists.
Reallocating street space from drivers to bicyclists can thus improve traffic safety and make
bicycling more convenient and accessible. It can also improve access to transit for people who
live within bicycling distance of a frequent transit line.

With this in mind, | recommend that LADOT identify streets with documented multimodal
user needs as candidates for road diets. The best transit corridor candidates will feature buses
that are frequently slowed down by person vehicle congestion, while the best bicycle corridor
candidates will feature high bicycle volumes mixed in traffic with personal vehicles.

AREAS FOR FURTHER STUDY

This research deals with the relationship between road diets and traffic safety, traffic
congestion, and cut-through traffic. However, there are many other effects that road diets
may have that are under-researched and could prove useful to transportation professionals.

First, further study could help determine the extent to which road diets encourage
multimodal travel. This could help determine how road diets affect overall crash rate. How
many more pedestrians and bicyclists use roads after a road diet? How does the rate of

32



pedestrian and bicycle crashes — per user — change based on the street reconfiguration? It’s
possible that the overall number of bicycle crashes could increase on a street after a road
diet, but only because the number of bicyclists increases by an even greater amount.
Additional study is needed to help unpack these trends.

Road diets may also affect the amount of air and noise pollution the vehicles on a road create.
Before and after measurement of these pollution levels could help quantify these effects. In
the most extreme cases, when several miles of streets have been closed to car access
completely due to regular “CiclLAvia” events, air quality has improved along the route and
adjacent areas (Shu et. Al, 2016). Also, many road diets add greenery or other landscaping,
improving the aesthetics of the road. While these effects are largely qualitative, surveys of
residents and street users could help to quantify these effects and more detailed analysis
could evaluate the impact on urban heat island effect or stormwater capture opportunities,
as well.

Lastly, the relationship between road diets and the speed of roadway users is complex.
Congestion, which | research, certainly plays a role. To the extent that congestion reduces
speed, this reduction can be perceived as a negative effect. However, road diets may also
reduce roadway user speed by slowing the design speed of the road (that is, the speed that
roadway users feel comfortable traveling in free-flow conditions). This improves traffic safety,
making it a positive effect. Similarly, a road diet may affect top speeds while having negligible
impacts on average speeds. Simple speed studies fail to determine whether the speed
reduction is due to congestion or a lower design speed, though, necessitating more careful
study. Future research could analyze both congestion levels and vehicle speeds during free
flow conditions to better understand these trends.
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CONCLUSION

Using two streets in Northeast Los Angeles as test cases, | examine whether road diets really
cause the traffic congestion and cut-through traffic that some people fear and whether they
do in fact improve traffic safety. | find no evidence that road diets cause unacceptable traffic
conditions or additional neighborhood cut-through traffic on the road. | also find some
evidence that road diets improve traffic safety outcomes. My review of the literature finds
similar evidence that road diets can improve traffic safety.

Based on my findings, | recommend that LADOT identify additional opportunities to both
research and implement road diets. Given the limited findings of my research, | suggest that
LADOT consider road diet pilot projects to gather more information about their effects. Lastly,
| suggest areas for future research, such as their effects on multimodal traffic volumes, air
and noise pollution, and vehicle speeds.
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Appendix B Traffic Counts
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Intersection Year Method Peak Hour NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR PHF Peak Hour?
Fletcher / Estara 2016 Streetlight 7:00am 131 15 29 46 39 90 15 252 73 127 530 17 n/a
Fletcher / Estara 2016 Streetlight 7:15am 150 16 19 37 28 92 12 217 81 143 635 16 n/fa Yes
Fletcher / Estara 2016 Streetlight 7:30am 158 17 10 38 28 83 13 197 83 131 643 14 n/a
Fletcher / Estara 2014 T™MC 7:00am 276 101 33 358 270 218 25 136 87 7 222 6 0.75
Fletcher / Estara 2014 TMC 7:15am 312 114 37 407 307 248 26 140 89 8 254 7 0.84
Fletcher / Estara 2014 TMC 7:30am 312 114 37 429 323 261 26 140 90 8 257 7 0.87 Yes
Fletcher / Estara 2019 Streetlight 7:00am 180 15 11 61 62 131 57 158 113 28 1052 34 n/a
Fletcher / Estara 2019 Streetlight 7:15am 202 22 12 67 67 116 57 186 124 35 1096 37 n/a
Fletcher / Estara 2019 Streetlight 7:30am 199 37 12 65 64 110 50 193 118 41 1101 37 n/a Yes
Fletcher / Estara 2018 TMC 7:00am 168 56 23 101 78 71 42 222 145 21 724 14 0.83
Fletcher / Estara 2018 TMC 7:15am 200 73 24 110 83 67 49 261 167 23 699 18 0.89 Yes
Fletcher / Estara 2018 TMC 7:30am 203 73 19 97 77 62 48 262 159 21 702 17 0.87
Verdugo/Wawona 2016 Streetlight 7:30am 2 492 13 18 678 7 9 4 0 11 0 5 0.94 Yes
Verdugo/Wawona 2019 Streetlight 7:15am 21 403 12 11 815 9 10 0 25 41 0 18 0.91 Yes




Appendix C Synchro Output Sheets



HCM 6th Signalized Intersection Summary

3: Fletcher Drive & Estara Avenue 02/11/2022
= _Z - M5 A o =
Movement EBL EBT EBR WBL WBT WBR NBR _ SBL SBT  SBR
Lane Configurations 41 a4 7 &
Traffic Volume (veh/h) 26 140 90 8 257 7 312 114 37 429 323 261
Future Volume (veh/h) 26 140 90 8 257 7 312 114 37 429 323 261
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1841 1841 1841 1964 1964 1964 1885 1885 1885 1909 1909 1909
Adj Flow Rate, veh/h 30 161 103 9 295 8 359 131 43 493 371 300
Peak Hour Factor 087 087 087 08 08 08 08 08 08 087 08 08
Percent Heavy Veh, % 4 4 4 1 1 1 1 1 1 2 2 2
Cap, veh/h 40 155 118 27 359 11 578 196 64 561 397 321
Arrive On Green 012 012 012 012 012 012 082 082 082 08 082 082
Sat Flow. veh/h 93 1294 984 16 2988 88 656 239 79 643 484 391
Grp Vehiipely) veh/b 127 n gin 151 0 181 F373 n L A164 & f
Grp Sat Flow(s), vehihin, Giv 4% 1321 G 971 Y74 0 uouiG G J
Q Serve(g_s), s 48 00 154 1.9 00 132 0.0 0.0 00 544 0.0 0.0
Cycle Q Clear(g_c), s 18.0 00 154 174 00 132 319 0.0 00 863 0.0 00
Prop In Lane 0.22 066  0.06 005 067 0.08 042 0.26
Lane Grp Cap(c), vehth 134 0 180 184 0 213 838 0 0 1279 0 0
V/C Ratio(X) 102 000 08 08 000 076 064 000 000 091 000 0.0
Avail Cap(c_a), veh/h 134 0 180 184 0 213 838 0 0 1279 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(!) 100 000 100 100 000 100 100 000 000 100 000 000
Uniform Delay (d), s/veh 67.7 00 649 637 00 639 5.3 0.0 0.0 9.8 0.0 0.0
Incr Delay (d2), siveh 84.3 00 342 248 00 144 37 0.0 00 1.2 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 8.3 0.0 76 7.1 0.0 6.8 6.5 0.0 00 2686 0.0 00
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 152.0 00 991 886 00 783 9.0 0.0 00 209 0.0 0.0
LnGrp LOS F A F F A E A A A C A A
Approash Vol, veh/h 204 312 533 1164
Approach Delay, sfveh 123.8 83.3 9.0 20.9
Approach LOS B F A C
Timer - A S§ gned Phs I —Jg: A 4 __:_E? :i;*LL___ _J. TR | :
Phs Duration (G+Y+Rc), s 127, 225 127.5 225
Change Period (Y+Rc), s 45 4.5 45 45
Max Green Setting (Gmax), s 123.0 18.0 123.0 18.0
Max Q Clear Time (g_c+l1), s 33.9 20.0 88.3 19.4
Green Ext Time (p_c), § 77 0.0 16.6 0.0
Intersection Summary : N e = " |
HCM 6th Cirl Delay 397
HCM 6th LOS D
Fletcher Drive and Estara Avenue 02/11/2022 2014 TMC Synchro 10 Report

Bryan Graveline
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HCM 6th Signalized Intersection Summary

3: Fletcher Drive & Estara Avenue 02/11/2022
: - 2= -N—v =

EBL EBT EBR WBL WBT WBR
Lane Configurations 4Pp I
Traffic Volume (veh/h) 12 217 81 143 635 16
Future Volume (veh/h) 12 217 81 143 635 16
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00 . : . .
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/in 1841 1841 1841 1964 1964 1964 1885 1885 1885 1909 1909 1909
Adj Flow Rate, veh/h 14 249 93 164 730 18 172 18 22 43 32 106
Peak Hour Factor 087 087 087 08 087 087 08 087 08 087 087 08
Percent Heavy Veh, % 4 4 4 1 1 1 1 1 1 2 2 2
Cap, veh/h 97 975 347 291 1098 28 587 63 680 200 169 390
Arrive On Green 041 041 041 041 041 041 041 041 041 041 041 041
Sat Flow, veh/h 41 2402 854 462 2704 68 1109 156 146 264 415 960
Grp Velime(wt veh/h 190 N 168 440 0 479 29 Q ik 1014 0 n
Crp Sal Flow{s),veh/hili (DI, [ N 1455 ¢ a7is s U VRN e U J
Q Serve(g_s), s 0.0 0.0 35 9.2 0.0 10.3 0.6 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 33 00 35 127 00 103 39 0.0 00 33 0.0 00
Prop In Lane 0.07 056  0.37 004 081 010 024 0.59
Lane Grp Cap(c), veh/h 801 0 618 695 0 720 709 0 0 759 0 0
V/C Ratio{X) 024 000 027 063 000 065 030 000 000 024 000 0.00
Avail Cap(c_a), vehth 1042 0 840 917 0 980 709 0 0 759 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter{l) 100 000 100 100 000 100 100 000 000 100 000 000
Uniform Delay (d), siveh 94 0.0 95 123 00 115 9.6 0.0 0.0 9.4 0.0 0.0
Incr Delay (d2), s/veh 02 0.0 0.2 1.0 0.0 1.0 1.1 0.0 0.0 07 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),vehiin 11 0.0 1.0 34 0.0 34 15 0.0 0.0 1.2 0.0 0.0
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 96 0.0 97 133 00 125 106 0.0 00 102 0.0 0.0
LnGrp LOS A A A B A B B A A B A A
Approach Vol, veh/h 356 912 212 181
Approach Delay, /veh 97 12.9 10.6 10.2

Approach LOS A B B B

Change Period (Y+Rc) s 45 4 5 4 5 4 5

Max Green Setting (Gmax), s 195 26.5 195 265

Max Q Clear Time (g_c+1), s 5.9 55 5.3 14.7

Green Ext Time (p_¢), s 1.1 2.1 0.9 4.8

HCM 6th Ctrl Delay 116

HCM 6th LOS B

Fletcher Drive and Estara Avenue 02/11/2022 2016 Streetlight Data Synchro 10 Report

Bryan Graveline Page 1



HCM 6th Signalized Intersection Summary
8: Verdugo Road & Wawona Street

02/11/2022

A N = t=p S>»=5 <
Movement EEL EBT EBR WBR NBL NBT NBR SBL SBT SBR
Lane Configurations Fi N It 41
Traffic Volume (veh/h) 9 4 0 5 2 492 13 18 678 7
Future Volume (veh/h) 9 4 0 5 2 492 13 18 678 7
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 100 100 100 100 100
Work Zone On Approach No No No
Adj Sat Flow, veh/h/In 2263 2263 2263 1870 1870 1870 1864 1864 1864 1909 1909 1909
Adj Flow Rate, veh/h 10 4 0 12 0 5 2 523 14 19 721 7
Peak Hour Factor 094 094 094 094 094 09 094 094 094 094 094 004
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, vehth 272 21 0 260 0 17 130 2210 59 152 2275 22
Arrive On Green 004 004 000 004 000 004 064 064 064 064 064 064
Sat Flow, veh/h 1376 550 0 1070 0 446 2 3447 92 27 3547 34
Gy Volumelv) veb/s 14 N 0 rd it ¢ E£an n o en N R7
Grp Sai Flow(s),veh/h/In 197t L ORI Fo [ 0 v 1861 G ip8L oo s s
Q Serve(g_s), s 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 1.8 0.0 0.0 26
Cycle Q Clear(g_c), s 0.2 0.0 0.0 03 0.0 0.0 18 0.0 1.8 26 00 26
Prop In Lane 0.71 000 07 029 001 0.05 0.05 0.02
Lane Grp Cap(c), veh/h 293 0 0 277 0 0 1323 0 1077 1338 0 1110
V/C Ratio(X) 005 000 000 006 000 000 021 000 024 020 000 032
Avail Cap(c_a), veh/h 1401 0 0 1156 0 0 1323 0 1077 1338 0 1110
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 000 000 100 000 000 100 000 100 100 000 100
Uniform Delay (d), siveh 13.1 0.0 00 131 0.0 0.0 2.1 0.0 2.1 2.3 0.0 23
Incr Delay (d2), siveh 0.1 0.0 0.0 0.1 0.0 0.0 04 0.0 0.5 0.6 00 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.2 0.2 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 131 0.0 00 132 0.0 0.0 25 0.0 27 28 0.0 30
LnGrp LOS B A A B A A A A A A A A
Approach Vol, veh/h 14 17 539 747
Approach Delay, siveh 131 13.2 26 29
Approach LOS B B A A
Timer - Assigned Phs 2 4 B Y T
Phs Duration (G+Y+Rc), s 225 56 225 56
Change Period (Y+Rc), s 45 45 45 4.5
Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0
Max Q Clear Time (g_ctl1), s 3.8 22 4.6 2.3
Green Ext Time (p_c), s 27 0.0 38 0.0
HCM 6th Ctrl Delay 3.0
HCM 6th LOS A
Verdugo Road and Wawona Street 02/11/2022 2016 Streetiight Data Synchro 10 Report

Bryan Graveline
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HCM 6th Signalized Intersection Summary

3: Fletcher Drive & Estara Avenue 02/11/2022
Aoy v AN A4
iovement ESL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ff % 4 d & &
Traffic Volume (veh/h) 49 261 167 23 699 18 200 73 24 110 83 67
Future Volume {(veh/h) 49 261 167 23 699 18 200 73 24 110 83 67
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 100 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Work Zone On Approach No No No No
Ad) Sat Flow, veh/h/in 1900 1841 1885 1844 1964 1889 1835 1885 1885 1909 1909 1909
Adj Flow Rate, veh/h 55 293 188 26 785 20 225 82 27 124 93 75
Peak Hour Factor 08 08 089 089 08 08 08 08 089 08 083 089
Percent Heavy Veh, % 0 4 1 9 1 6 1 1 1 2 2 2
Cap, veh/h 210 873 758 462 932 759 434 149 42 307 227 154
Arrive On Green 047 047 047 047 047 047 037 037 037 037 037 0%
Sat Flow, veh/h 687 1841 1598 901 1984 1601 891 402 114 580 613 415
Grp Volisme (), veh/h Lo 203 188 26 705 20 224 g & 292 N n
Grp Sa Flow(s) vehih/in 66" 184° 1596 901 i964 1601 1406 0 4 166 { U
Q Serve(g_s), s 44 58 4.1 1.1 203 04 35 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear{g_c), s 247 58 41 69 203 04 110 0.0 00 75 0.0 0.0
Prop In Lane 1.00 1.00  1.00 1.00 067 008 042 0.26
Lane Grp Cap(c), vehih 210 873 758 462 932 759 625 0 0 688 0 0
VIC Ratio(X) 026 034 025 006 084 003 053 000 000 042 000 0.00
Avail Cap(c_a), veh/h 233 936 812 492 998 814 625 0 0 688 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 00O 000 100 GO0 000
Uniform Delay (d), s/veh 242 95 91 1.7 134 81 148 0.0 00 138 0.0 0.0
Incr Delay (d2), s/veh 0.7 02 0.2 0.1 6.3 00 33 0.0 0.0 1.9 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),vehiIn 0.7 20 1.2 0.2 8.9 0.1 38 0.0 0.0 30 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 248 938 93 117 197 81 181 0.0 00 157 0.0 0.0
LnGrp LOS c A A B B A B A A B A A
Approach Vol, veh/h 536 831 334 292
Approach Delay, s/veh 1.1 19.1 18.1 15.7
Approach LOS B B B B
Vimer - Assigned Phs T TG O s e R
Phs Duration (G+Y+Rc), s 26.0 32.0 26.0 320
Change Period (Y+Rc), s 45 4.5 45 45
Max Green Setting (Gmax), s 215 295 215 29.5
Max Q Clear Time (g_ctl1), s 13.0 26.7 9.5 22.3
Green Ext Time (p_c), s 14 08 14 o
Intersection Summary e T B B .
HCM: 6th Ctil Delay 16.3
HCM 6th LOS B
Fletcher Drive and Estara Avenue 02/11/2022 2018 TMC Synchro 10 Report
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HCM 6th Signalized Intersection Summary

3. Fletcher Drive & Estara Avenue 02/11/2022
PO VRS T U . B 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT SBR
Lane Configurations % 4 if % 4 if &4 &

Traffic Volume (veh/h) 50 193 118 4 1101 37 199 37 12 65 64 110
Future Volume (veh/h) 50 193 118 41 10 37 199 37 12 65 64 110
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 1900 1841 1885 1844 1964 1889 1885 1885 1885 1909 1009 1909
Adj Flow Rate, veh/h 56 217 133 46 1237 42 224 42 13 73 72 124
Peak Hour Factor 089 08 08 08 08 08 089 08 08 08 089 089
Percent Heavy Veh, % 0 4 1 9 1 6 1 1 1 2 2 2
Cap, veh/h 60 1158 1005 649 1235 1007 310 48 15 158 161 240
Arrive On Green 063 063 063 063 063 063 030 030 030 030 030 0.30
Sat Flow, veh/h 439 1841 1598 1016 1964 1601 864 162 50 406 544 812
e Volumefvy veh/b 18 217 133 AR 1937 47 779 n n 72R9 n 0
Grp Sat Flow(s).ven/h/In 436 1841 1598 16 w64 1601 1076 U 0 1762 O 0
Q Serve(g_s), s 0.0 5.9 4.0 24 755 12 1568 0.0 0.0 0.0 0.0 0.0
Cycle Q Clear(g_c), s 75.5 59 40 83 755 12 308 0.0 00 150 00 0.0
Prop In Lane 1.00 1.00  1.00 1.00 0.80 005 027 0.46
Lane Grp Cap(c), veh/h 60 1158 1005 649 1235 1007 372 0 0 559 0 0
VIC Ratio(X) 093 019 013 007 100 004 075 000 000 048 000 000
Avail Cap(c_a), vehth 60 1158 1005 649 1235 1007 372 0 0 559 0 0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(1) 100 100 100 100 100 100 100 000 000 100 0060 000
Uniform Delay (d), s/veh 60.0 9.4 9.0 M1 222 85 423 0.0 00 351 0.0 0.0
Incr Delay (d2), siveh 923 0.1 01 00 259 00 129 0.0 0.0 29 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%},vehfin 32 24 14 05 404 04 93 0.0 0.0 70 0.0 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 152.3 94 91 112 482 85 553 0.0 00 380 0.0 0.0
LnGrp LOS F A A B F A E A A D A A
Approach Vol, veh/h 406 1325 279 269
Approach Delay, s/veh 29.0 45.6 55.3 38.0
Approach LOS c D 5 D

- = .'_i\‘ T =gy S ] | z _: 1!_ -_— .J‘_—-- . ‘- _L— — —————

Phs Duration (G+Y+Rc), s 40.0 80. 40. 80.0

Change Period (Y+Rc), s 45 45 4.5 45

Max Green Setting (Gmax), s 35.5 755 35.5 755

Max Q Clear Time (g_c+l1), s 32.8 77.5 17.0 77.5

Green Ext Time (p_c), s 0.5 0.0 16 0.0

iisacon SummaiE s———— L PR " =l o At -~ e
HCM 6th Ctrl Delay 429

HCM 6th LOS D

Fletcher Drive and Estara Avenue 02/11/2022 2019 Streetlight Data Synchro 10 Report
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HCM 6th Signalized Intersection Summary

8: Verdugo Road & Wawona Street 02/11/2022
S a2 SRS 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & 4b 4p

Traffic Volume (veh/h) 10 0 25 41 0 18 21 403 12 11 815 9
Future Volume {veh/h) 10 0 25 4 0 18 21 403 12 1 815 9
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/in 2263 2263 2263 1870 1870 1870 1864 1864 1864 1909 1909 1909
Adj Flow Rate, veh/h 1 0 27 45 0 20 23 443 13 12 896 10
Peak Hour Factor 091 091 091 091 091 091 091 091 091 091 091 091
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 203 7 135 304 0 45 164 1981 57 131 2154 24
Arrive On Green 010 000 010 010 000 010 060 060 060 060 060 060
Sat Flow, veh/h 494 76 1399 1042 0 463 53 3288 94 12 3575 40
Grp Volime(v), veh/h 3P n n RE 0 n 248 n ey 481 n 437
Grp Sat Flow(s),ven/hiln 199 ¢ VR 4114 @ 0 1756 C 1680 6% VR (]
Q Serve(g_s), s 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 1.9 0.0 0.0 4.0
Cycle Q Clear(g_c), s 0.5 0.0 0.0 11 0.0 0.0 18 0.0 19 40 00 40
Prop In Lane 0.29 071 0.69 031 0.09 006 0.02 0.02
Lane Grp Cap(c), veh/h 345 0 0 349 0 0 1190 0 1012 1267 0 1043
V/C Ratio(X) 011 000 000 019 000 000 021 000 023 038 000 042
Avalil Cap(c_a), vehth 1279 0 0 1078 0 0 1190 0 1012 1267 0 1043
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(}) 100 000 000 100 000 000 100 000 100 100 00C 100
Uniform Delay (d), s/veh 12.4 0.0 00 127 0.0 0.0 27 0.0 2.7 32 0.0 3.2
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.3 0.0 0.0 0.4 0.0 05 09 0.0 12
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/in 02 0.0 0.0 03 0.0 0.0 0.2 0.0 0.2 0.4 0.0 05
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 126 0.0 00 129 6.0 0.0 3.1 0.0 3.3 4.0 0.0 44
LnGrp LOS B A A B A A A A A A A A
Approach Vol, vehih 38 65 479 918
Approach Delay, siveh 12.6 12.9 3.2 42
Approach LOS B B A A
Jimer-AssignedPhs 2 N SN T D1 T
Phs Duration (G+Y+Rc), s 225 74 225 74

Change Period (Y+Rc), s 45 45 45 45

Max Green Setting (Gmax), s 18.0 18.0 18.0 18.0

Max Q Clear Time (g_c#*/1), s 3.9 25 6.0 3.1

Green Ext Time (p_c), s 24 0.1 45 0.2

Intersection Summary ol A LN

HCM 6th Cirl Delay 45

HCM 6th LOS A

Verdugo Road and Wawona Street 02/11/2022 2019 Streetlight Data Synchro 10 Report
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