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Route 44 Background

• East/West Route
• Connections: Ballard, Phinney Ridge, 

Wallingford, University District
• Historically:

o AM Travel EB 
o PM Travel WB

• Population within ¼ Mile:
• 41,400 people

• Ridership: 
• Fall 2019: 8,873
• Fall 2023: 5,799



Project Background

• SDOT led improvement project 
with funding and support from 
KCM

• SDOT Goals: Improve safety, 
access to transit, and speed and 
reliability of the route, and 
advance community needs.

• Metro Goals: 10-15% Travel 
Time reduction for the Route 44.

Presenter Notes
Presentation Notes
In 2018 Metro and SDOT identified the Route 44 as a target route for improvement.
The route was consistently hovering just below Metro’s target goal of 80% On Time Performance
Speed data and customer feedback highlighted travel time issues along the corridor, particularly in peak periods
SDOT used funding from the Levy to Move Seattle and Washington State Regional Mobility Grant to fund
Metro contributed funding, staff support for review and overhead trolley modifications
The Route 44 was due to begin serving a new light rail station in the University District, which resulted in a new pathway
Key Goals – read from slide



Project Background Route 44 TPMC Project Timeline

Presenter Notes
Presentation Notes
Planning Study 2019-2020
On Time Performance >80%
Estimates developed based on proposed improvements
Community Outreach (three outreach sessions)
October 2019 – Community input
October 2019 session led to reduction in scope
2020 COVID
Planning Study completed in May of 2020
Construction begins – July 2021
Substantially complete July 2023
Final OCS Modifications – Fall 2024
Future: NextGen Transit Signal Priority



What did we want to measure and why?

• Travel Time Changes
• Did Metro meet goal of 10-15% reduction?

• Reliability Changes
• On Time Performance

o Basic measurement of route level 
reliability

o Did the On Time Performance get better?
• Travel Time Reliability Ratio

o Variation in travel time reliability 
o Median vs. 90th Percentile

• What benefit is provided to our customers? 
Operational benefits?

Presenter Notes
Presentation Notes
Travel Time
SDOT goal of improving travel times.
Metro set a goal of a 10-15% reduction, and many of the concepts moved forward through design were selected due to their potential to provide significant travel time reductions. Taken together, this total travel time reduction was estimated to meet the goals as outlined by Metro.
Both SDOT and Metro goal of increasing reliability.
How do we measure that?
One way is using On Time Performance. This metric evaluates the entirety of a route, and determines how often a scheduled bus arrives at a time point no earlier than 1 minute prior and no later than 5 minutes late. 
The final metric is an On Time Performance percentage for the route
Travel Time Reliability Ratio
TTRR: How does the median trip compare to the worst trips? Useful to gain information on changes in portions of a route
This looks at the variability in travel times between particular locations.
This method is useful for determining the change in travel time variability along portions of a route.
A higher ratio means that there is more variation



How did we measure?

• AVL Data

• Identify Stop Pairings

• Determine before and after 
periods

• Observed travel times

• On Time Performance Key 
Performance Indicator

• Based on Observations

• Did stops move/consolidate?

• Think about unique situations that 
may impact analysis

• Compare to estimated travel times

• Identify changes in early, late, and 
on-time trips

Presenter Notes
Presentation Notes
AVL Data: So how do we measure travel time and reliability changes following a capital improvement project like this?
We use Automated Vehicle Location data to determine when coaches arrive at bus stops
To do this, we identified 20 stop pairings to evaluate the observed travel times from a one month period in 2019 compared to 2023
We needed to determine what stops were shifted due to the project, as that would have an impact on our ability to use the stop pair tool, and would require other methods
Before and After Periods
We chose to use Fall 2019 (when the planning study was underway) and Fall 2023 (following completion of the project)
Fall service change typically occurs in September, October gives new operators of the Route ample time to become familiar with the route
University of Washington begins classes at the end of September. We wanted to be sure we captured peak travel during peak travel times
Fall = rain in the NW. 
We can compare our observed travel times to the estimated travel times based on what the consultant put together for the 2019 Planning study
This can be important for understanding future corridor improvements, and what both Metro and SDOT may want to consider in future planning studies





How did we measure?

• Stop to Stop Analysis

• Mean, Median, 90th 
Percentile Travel Times

• Baseline and Analysis 
periods

• Levels of Analysis

Presenter Notes
Presentation Notes
Utilized an internal tool called our Speed Between Two Stops tool
This tool takes AVL observations to determine the time a coach stops at a pre-identified bus zone and the time the coach stops at the next zone
It is done over a pre-selected course of time for a “Baseline” and the “Current” – our Before and After
The PowerBI tool gives us an output with the Time Period, Average, Median, and different percentiles of travel time.
For our work, we use the 90th percentile to represent the worst trips that our users will encounter in this geographic area
I used this analysis method to get before and after travel times for the Route 44 at the Study Corridor, Segment, and Improvement levels



What did we find? On Time Performance

Presenter Notes
Presentation Notes
OTP did not significantly change
What is interesting, is the reduction in late trips, and correlated increase in early trips
Possible that operators are doing their best to stick to the schedule as planned



What did we find? Corridor Level
AM Change

Direction 
of Travel

AM Estimated 
Savings

AM Mean 
Change (Sec)

AM Median 
Change (Sec)

AM 90th% 
Change (Sec)

AM Mean % 
Change

AM Median % 
Change

AM 90th % 
Change

2019 Travel Time 
Reliability Ratio

2023 Travel Time 
Reliability Ratio

WB -86.4 -22.8 -30.6 -37.2 -1.7% -2.3% -2.4% 1.178 1.177

EB -163.1 -206.4 -236.4 -306 -13.1% -14.8% -16.2% 1.183 1.163

MIDDAY Change

Direction 
of Travel

MID 
Estimated 

Savings

MID Mean 
Change (Sec)

MID Median 
Change (Sec)

MID 90th% 
Change (Sec)

MID Mean % 
Change

MID Median % 
Change

MID 90th % 
Change

2019 Travel Time 
Reliability Ratio

2023 Travel Time 
Reliability Ratio

WB N/A -33 -24 -38.4 -2.4% -1.7% -2.4% 1.135 1.127

EB N/A -115.8 -105.6 -155.4 -7.5% -6.9% -8.8% 1.150 1.126

PM Change

Direction 
of Travel PM Projected 

Savings

PM Mean 
Change (Sec)

PM Median 
Change (Sec)

PM 90th% 
Change (Sec)

PM Mean % 
Change

PM Median % 
Change

PM 90th % 
Change

2019 Travel Time 
Reliability Ratio

2023 Travel Time 
Reliability Ratio

WB -156.8 -91.2 -39.6 -49.2 -5.8% -2.6% -2.8% 1.147 1.144

EB -241.3 -43.8 -52.8 -22.2 -2.7% -3.3% -1.2% 1.139 1.164

Presenter Notes
Presentation Notes
That data was all collated and used to determine what the travel time differences were between the Before year and the After year
As you can see – there is more red than green on this chart.
Only EB AM travel achieved the travel time goal
Reliability generally improved across the day in both directions: exception of PM EB trips
As part of our Before and After study, we wanted to assess whether the estimated travel time savings that were developed during the planning study were observed following substantial completion of the project.
The estimated time savings that were summed to be compared to our observed travel time changes were based ONLY on the improvements that were moved forward through the design and outreach processes
Since SDOT and Metro specified travel time improvements of 10-15% during AM and PM peak periods, the consultant did not provide estimates for midday travel time changes
It was determined that due to changing travel patterns following the pandemic, it would be good for Metro to get a better understanding of what impacts the project had on reducing travel times and increasing reliability for this midday period.
It should be noted that estimates for ngTSP include 60-120 seconds of travel time savings in each direction (not included in these estimates).
	We think that ngTSP has the potential to help Metro and SDOT meet the goal of a minimum 10% travel time reduction once implemneted




What did we find? Ballard Segment

• Estimated changes were much 
lower than observed changes*

• Filtering transit through major 
left turning intersections 
provided more time savings

• Pedestrian improvements did 
not significantly change transit 
travel times

• SDOT Traffic Counts indicate a 
change in travel behavior that 
was not accounted for

Presenter Notes
Presentation Notes
Ballard significantly outperformed the estimates
May be due to change in travel behaviors to/from the Ballard area
PM eastbound trips got worse, which is opposite of what was historically seen
SDOT counts indicate that PM Eastbound traffic increased slightly, which may have led to longer travel times, especially crossing the busy N/S arterial at 15th Ave NW




What did we find? Phinney Segment
• Planning-level estimates were 

higher than observed travel 
time savings

• Reducing potential vehicle 
conflicts = safer, more 
efficient trips

• Bus stop optimization helped 
operators move through the 
segment with more ease

Presenter Notes
Presentation Notes
The Phinney Segment shows that while we saw significant savings over a short stretch of the corridor, the estimates were higher than originally anticipated
This location changed dramatically, by removing some cross-traffic conflicts, making a more pedestrian-friendly environment, and adjusting our bus stops to make it easier for operators to move in and out of traffic, this portion of the route has become much better looking and feeling for passengers accessing transit.





What did we find? University District Segment
• Eastbound Travel – BAT Lanes work

• Westbound Travel – Significantly 
slower than modeled

• New Pathway to serve light rail 
station

• Two lefts instead of one
• Heavy pedestrian Travel

• 15th Ave NE BAT Lanes
• Benefits in both directions
• Particularly in light of WB travel 

time changes

• I-5 Interchange
• Removal of Bus Stop Pairing

Presenter Notes
Presentation Notes
U-District segment included new Business Access and Transit lanes Eastbound on NE 45th St and N/S on 15th Ave NE
Bus lanes work. Though there was slow N/WB travel times, the portion of the Route operating NB on 15th Ave NE runs 12-13 seconds FASTER today. 
That provides savings in spite of the new routing and need to serve a major transit hub, and cross two major thoroughfares that have GP traffic, cyclists, pedestrians, and even tourists in the area
I-5 Interchange: removing a bus stop pairing typically helps save travel times, since coaches don’t have to stop to serve the location anymore, especially a near-side location
We were interested to see why there was such a big difference in the PM peak, but our stop to stop tool couldn’t really explain what was going on.





How did we measure unique findings?

King County Metro “Delay Points” tool uses AVL data to track when and where 
transit trips experience delay

• King County Metro Delay 
Points Tool

• Identify queues and areas of 
delay

• Does not require active bus 
stop pairings

• Number of stopped trips

• “Dwell” per All Trips

Presenter Notes
Presentation Notes
We have an internal Power BI tool to measure delay along a route
Uses the GPS location of stopped trips 
Removes any time that the coach is stopped with the doors open
Helpful in identifying locations with higher queue levels
Our assumption was that removing the stop pairing west of 7th Ave NE would save travel time across all periods
Using our stop to stop tool, this area shows an INCREASE in travel time for PM peak trips of 24 seconds
Stop pairings are now much further apart, and there was some concern of whether the coach was struggling to get into the BAT lane
Furthermore, SDOT traffic counts showed that volumes had DECREASED in the PM peak at this location
Using this tool, it appears that there is additional delay in this location, but that the number of stopped trips have been reduced. 
Therefore, we believe that the coach is experiencing delay as it approaches the BAT lane, near side of the intersection, but then sees a reduction in delay once it can access the BAT lane, as seen in the previous slide, wherein the EB trips had a PM peak travel time reduction of more than a minute




Closing: What did we find?

• Estimates were generally higher than 
observed travel time changes

• Dedicated Transit Lanes = Good for 
transit service

• May have shifted travel to other 
east/west routes

• In capacity constrained areas with 
complex movements, prioritizing the 
primary travel direction provided great 
benefits

• Changes in travel patterns following the 
pandemic



Closing: What were the transit benefits?
• $1.65M in annual operating hours savings

• 24,589 Passenger Hours Saved

Presenter Notes
Presentation Notes
There is more:
More than a mile of new Bus Only Lanes
Travel time savings per trip of half a minute and almost 3 1/2 minutes in the AM period, 30 seconds to 55 seconds in the PM period
A decrease in variability of travel times across the corridor
AND $1.65M in annual operating hours saved from being in delay
Almost 25,000 hours of passenger travel time saved



How can this be helpful to you?

• In planning phase of project:
• Travel time estimates
• Right-size investments and anticipated outcomes

• Considerations when conducting a before and after study
• Documenting the methods for future studies
• Identify where gaps may be present in your analysis
• Determine alternative methods of measurement

• Convey to the public what the project accomplished, whether 
goals were achieved, future opportunities and additional 
considerations

Presenter Notes
Presentation Notes
A way to think about what our priorities are, how they might evolve, and what the reality of improvements moved through implementation tells us about what our expectations are and should be.
Thinking about what travel time estimates tell us and how we should consider them as we move through planning and design phase.
Documenting – we didn’t know that travel patterns would shift when the project kicked off, but now we want to consider all-day travel times
Gaps – are bus stops moving, how do you want to measure travel time, should you think about location specific travel considerations (UW)
Alternative Methods – what can you do to measure impacts if there is a gap that you can’t fully overcome, or that will be clouded by other data/impacts?
Public accountability





Questions?

Andrew Randall
Speed & Reliability
Transportation Planner
arandall@kingcounty.gov



Project Background: Notable Transit Improvements 
Ballard

Presenter Notes
Presentation Notes
CREATE TIMELINE AND USE THIS TO DISCUSS
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Project Background: Phinney
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Project Background: Phinney
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Project Background: University District
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