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Finding capacity on state highways
Driving in Washington is returning to what it used to be
before the recession, and as population grows in the
Evergreen state, congestion is growing too. Meanwhile,
more drivers are heading out to work each day as

the statewide economy continues to rebound.

What can be done to reduce the congestion
that affects key commute corridors, resulting
in lost time for drivers and costing the state as
a whole, hundreds of millions of dollars?

The 2014 Corridor Capacity Report (CCR) was created

to help inform WSDOT policy makers, planners and
engineers as they examine the multimodal capacity
opportunities for state highways. This report supports
WSDOT’s Practical Solutions and performance-based
planning initiatives. It also apprises WSDOT, the Legislature,
stakeholders, educational and research institutions, the
media, and the public about highway system conditions
and how we can work together to reduce congestion.

The CCR provides multimodal system analysis, tracking
not only congestion trends, but detailing usable capacity
on state highways, mass transit and ferries. The report
also considers congestion’s impacts on air quality and
people’s wallets, providing a more complete picture of how
traffic affects the state as a whole. WSDOT and University
of Washington experts analyze data that span two years
(2011 and 2013) to identify state highway system trends
that cannot be evaluated by using a one-year comparison.

Changes to the report

Based on the positive feedback received for last year’s
report, WSDOT continues to enhance the multimodal
aspects of system performance evaluation from a
corridor perspective. For this year’s edition, multimodal
capacity is evaluated along with travel time analyses for
all major urban areas statewide where data is available.

This report consists of three parts: this Corridor Capacity
Report, a data Appendix and a detailed methodology
report (Handbook for Corridor Capacity Evaluation).
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Executive Summary

Congestion on the rise, but still below pre-recession levels

Statewide indicators

m 2009 was the least congested year statewide since the
most recent recession began in 2008.

B The statewide congestion indicator — vehicle hours of
delay — increased 1.5% between 2011 and 2013, mirroring
increases of economic indicators (including taxable retail
sales, employment levels and driving age population).

m In 2013, average per person delay remained steady at
about 4 hours and 42 minutes, roughly the same amount
of time spent in 2011.

B Delay on state highways cost drivers and businesses
$858 million in 2013 compared to $845 million in 2011
(about $125 per Washingtonian, both in 2011 and 2013).

m In 2013, 1,026 (5.5%) of the 18,662 state highway
lane miles experienced congestion, compared to
1,007 highway lane miles in 2011. More than half of them
were on urban commute corridors (I-5, 1-90, 1-205, 1-405,
SR 167 and SR 520).

m In 2013, vehicle miles traveled (VMT) on all public
roadways statewide increased 0.4% from 2011, hitting an
all-time high of 57.211 billion.

m In 2013, per person (per capita) VMT was the second
lowest recorded since 1988. In 2013, per person VMT
was at 8,313 miles annually on all public roads and 4,598
on state highways.

B There are 350 park and ride facilities statewide.

Regional indicators

B Per person hours of delay on highways in the Puget
Sound area remained at 8 hours and 23 minutes in both
2011 and 2013.

B Per person hours of delay on Vancouver area highways
decreased from 23 minutes in 2011 to 17 minutes in
2013, partly due to a successful capacity expansion
project on SR 14 in Camas and Washougal.

B Per person hours of delay on Spokane area highways
remained at 8 minutes in both 2011 and 2013.

m Per person hours of delay on Tri-Cities area highways
decreased from 35 minutes in 2011 to 12 minutes in
2013 due to lower employment levels at Hanford.

Accessibility analysis under development
WSDQOT is developing an approach to measure and illustrate
“accessibility,” such as the number of jobs that can be reached
within an average commute time. WSDOT wiill publish this
analysis in a future edition of the Gray Notebook. A draft
methodology is included in WSDOT’s Handbook for Corridor
Capacity Evaluation, pp. 35-36.

Executive Summary

Commute corridor indicators

This report analyzed 84 urban commute corridors on

state highways that span 720 miles. As some of this

information was not in the 2011 report, comparisons to

data from that year are not possible for all measures.

H In 2013, there were 165 miles of routinely congested
segments, resulting in 63 hours of congestion daily.

m In 2013, there were 1,506 transit vehicles in service during
peak periods; 570 had more than 90% utilization daily.

B There were more than 102,400 peak period transit riders
along the commute corridors each weekday in 2013,
helping avoid 1.03 million miles of solo vehicle travel and
873,000 pounds of greenhouse gas emissions daily.

B Ferry vessels made more than 162,000 sailings with an
on-time performance of 95.6% and an annual ridership of
22.5 million in 2013.

WSDOT expands multimodal measures
WSDQOT’s 2014 Corridor Capacity Report is the agency’s

13th annual statewide analysis of multimodal system
performance. This report further “fine tunes” the
multimodal and environmental measures introduced
in the 2013 Corridor Capacity Report, extending them
statewide to all urban areas where data is available.

This report provides average annual transit statistics for

each commute, which include ridership and percent of seats
occupied, along with the number of peak transit trips with more
than 90% utilization. Transit information also notes vehicle trips
removed from the single occupant vehicle lanes and greenhouse
gas (GHG) emissions avoided by transit ridership along the
urban commute corridors. It also reports GHG emissions
(measured in pounds of carbon dioxide equivalents emitted)

as well as congestion’s cost per person during peak periods.

In addition to a data Appendix, WSDOT has developed
its first edition of the Handbook for Corridor Capacity
Evaluation, which serves as a one-stop shop to help

readers navigate the annual Corridor Capacity Report’s
multimodal analysis of transportation system performance.

This handbook is a tool for technical professionals
working to implement system performance measurement
and reporting as part of their agency’s accountability
initiatives and/or the federal Moving Ahead for Progress
in the 21st Century (MAP-21) requirements.
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Dashboard of Indicators

2014 Corridor Capacity Report Dashboard of Indicators Difference
2009 2010 2011 2012 2013  “11vs.“13

Demographic and economic indicators

State population (thousands) 6,672 6,725 6,768 6,818 6,882 1.7%
Gasoline price per gallon (annual average)' $2.80 $3.22 $3.85 $3.90 $3.64 -5.5%
Washington total employment (thousands of workers)? 2,863 2,837 2,873 2,922 2,990 41%
Taxable retail sales (billions of dollars)' $109.5  $107.7  $1074  $1107  $117.2 9.1%
Drive alone commuting rate® 721% 73.0% 73.3% 72.2% 72.7% -0.6%
Carpooling commuting rate® 11.3% 10.5%  10.2% 10.7% 10.1% -01%
Bicycling and walking commuting rate® 4.3% 4.4% 4.2% 4.5% 4.3% 0.1%
Public transit commuting rate® 5.9% 5.5% 5.6% 5.8% 6.3% 0.7%

Transit ridership* (in millions) 2101 207.8 2130 218.1 - --

WSDOQT Ferries ridership* (in millions) 225 22.6 22.3 22.2 22.5 0.9%

Statewide congestion indicators

Greenhouse gas emissions

Million metric tons of carbon dioxide equivalents (CO,e)° 95.0 96.1 - - - --

Transportation as percent of emissions from all sources statewide 5 44.8% 43.9% - - - --

Per person, total vehicle miles traveled on all public roads, state highways only

All public roads vehicle miles traveled (VMT) (in billions) 56.461 57191 56.965 56.607  57.211 0.4%
All public roads per person VMT (miles) 8,462 8,505 8,417 8,303 8,313 -1.2%
State highways VMT (in billions) 31456 31764 31455 31214  31.648 0.6%
State highways per person VMT (miles) 4,714 4,724 4,648 4,578 4,598 -1.1%
Congestion on state highway system
Total state highway lane miles 18,571 18,630 18,642 18,659 18,662 0.1%
Lane miles of state highway system congested 966 1,025 1,007 1,026 1,026 1.9%
Percent of state highway system congested® 5.2% 5.5% 5.4% 5.5% 5.5% 0.1%

Per person, total, and cost of delay on state highways

Annual hours of per person delay on state highways’ 4.21 4.71 4.72 4.52 4.7 -0.4%

Total vehicle hours of delay, in millions of hours’ 28.1 31.6 31.9 30.9 324 1.5%

Cost of delay on state highways (in millions)’ $742 $837 $845 $817 $858 1.5%
Corridor specific congestion indicators (84 commutes statewide)

Annual Maximum Throughput Travel Time Index (MT3I)2 1.30 1.39 1.38 1.39 1.43 4%

Number of commute routes with MT?| > 1° 43° 47 60 58 56 7%

WSDOT congestion relief projects (cumulative)

Number of completed Nickel and Transportation Partnership 65 73 & o1 o 12
Program mobility projects as of December 31 each year

Project value (dollars in millions) $2212  $2506  $2802  $3851  $3985 $1,183
Data source: Washington State Office of Financial Management, U.S. Energy Information Administration, Bureau of Labor Statistics — Consumer Price Index, Washington State Employment Security
Department, Washington State Department of Revenue, WSDOT State Highway Log, U.S. Census Bureau - American Community Survey, National Transit Database, Washington Department of Ecology.
Notes: WSDOT's annual Congestion Report was renamed as the Corridor Capacity Report beginning with the 2013 publication. 1 These dollar values
are inflation-adjusted using the Consumer Price Index (CPI), and are reported in 2013 dollars. 2 Employment only includes nonagricultural workers.
3 Based on one-year estimates from the American Community Survey, commuting rates are of workers age 16 and older. 4 Ridership means the
number of boardings, also called unlinked passenger trips. 5 2011 and 2012 values will be published by the Washington Department of Ecology in
December 2014. 6 Based on below 70% of posted speed. 7 Based on maximum throughput speed threshold (85% of posted speed). 8 Averaged for
the 52 commute routes in the central Puget Sound area. 9 MT?| greater than one means the commute route experiences congestion.
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WSDOT’s Core Philosophy:
Maximize System Capacity

WSDOT aims to maximize
throughput performance

WSDOT uses maximum throughput speed as the
baseline speed for congestion and capacity performance
measurement. This is the speed at which the highest
number of vehicles can move through a highway segment.

Maximum throughput is achieved when vehicles travel

at speeds between 42 and 51 mph (roughly 70% to 85%

of a posted 60 mph speed). At maximum throughput
speeds, highways operate at peak efficiency because more
vehicles are passing through the segment than at posted
speed limit. This happens because drivers at maximum
throughput speeds can safely travel with a shorter distance
between vehicles than they can at posted speeds. WSDOT
aims to provide and maintain a system that maximizes
capacity and yields the most productivity and efficiency.

WSDQOT is building on this existing maximum throughput
philosophy for vehicle travel to expand its application to
multiple travel modes. This takes into account the capacity
available on other modes along with that of the highway
system with an aim to maximize person throughput.

As part of this effort, beginning in the 2013 Corridor
Capacity Report, WSDOT incorporated multimodal
performance measures to define system performance and
available capacity across all modes. WSDOT introduced
multimodal measures with an emphasis on person-

based metrics to supplement the existing transportation
system analysis. The multimodal measures include:

B Transit-oriented performance measures, such as total
ridership, single occupant vehicle miles not driven and
transit capacity used along the high-demand commute
corridors.

B Greenhouse gas emissions per person during peak
periods on commute corridors.

B Person-based measures, such as miles traveled per
person and hours of delay per person in traffic along with
the per person trip travel time on commute corridors.

Maximum throughput speeds vary from one highway
segment to the next depending on prevailing roadway
design (roadway alignment, lane width, slope, shoulder
width, pavement conditions, presence or absence of

WSDOT’s Core Philosophy: Maximize System Capacity

Understanding maximum throughput: An adaptation
of t];be e-curve-
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g -

——— m———--
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/ g hlthWa)é Congesnont
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0 500 1,000 1,500 2,000 2,500

Volume of vehicles per hour per lane
Data source: WSDOT Northwest Region Traffic Office.

median barriers), weather and traffic conditions (traffic
composition, conflicting traffic movements, heavy
truck traffic, etc.). The maximum throughput speed

is not static and can change over time as conditions
change. Ideally, maximum throughput speeds for

each highway segment should be determined through
comprehensive traffic studies and validated by field
surveys. For surface arterials (interrupted flow facilities),
maximum throughput speeds are difficult to predict
because they are influenced by interruptions in flow due
to the conflicting traffic movements at intersections.

WSDOT uses the maximum throughput speed standard as
a basis for measurement to assess travel delay relative to a
highway’s most efficient condition at maximum throughput
speeds (85% of posted speed). For more information
on changes in travel delay performance, see pp. 6-7.

WSDOQOT also uses maximum throughput speed as a basis
for evaluating the system through the following measures:
m Total vehicle delay and per person delay

m Percent of highway lane miles delayed and/or congested
W Lost throughput productivity

B Maximum Throughput Travel Time Index—MT3

m Duration of the congested period

m Commute congestion cost

See WSDOT’s Handbook for Corridor Capacity Evaluation

for details on WSDOT’s measurement and analysis
approach for these and other system evaluation metrics.
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Statewide
Congestion Indicators

Per person vehicle miles traveled

second lowest since 1988
Vehicle miles traveled (VMT) per person (per capita) in 2013

was the second lowest on record in the past quarter century.

This does not mean the VMT is declining. In fact, VMT on
all roads was at its record high in 2013. In 2013, VMT per
person was recorded at 8,313 miles annually on all public
roads (104 fewer miles per person than in 2011) and 4,598
on state highways (50 fewer miles per person than in 2011).

Total vehicle miles traveled (VMT) on the rise while

VMT per person continues near record low levels
2009 through 2013; Population in thousands

Total vehicle miles Vehicle miles
traveled (billions) traveled per person
State All public State All public
Year (population) highways roads | highways roads
2009 (6,672) 31.456 56.461 4,714 8,462
2010 (6,725) 31.764 57191 4,724 8,505
2011 (6,768) 31.455 56.965 4,648 8,417
2012 (6,818) 31.214 56.607 4,578 8,303
2013 (6,882) 31.648 57.211 4,598 8,313
A 2013 vs. 2011 0.193 0.246 -50 -104
%A 2013 vs. 2011 0.6% 0.4% -11% -1.2%

Data source: WSDOT Transportation Data and GIS Office, Washington State Office of
Financial Management.

The VMT per person on all public roads decreased 1.2%
between 2011 and 2013. The VMT per person measured
exclusively for state highways showed a decrease of 1.1%
from 2011 to 2013. The table above lists the annual vehicle
miles traveled and VMT per capita for the past five years. The
VMT per person on all public roads shows that the average

In 2013, annual vehicle miles traveled (VMT) per person
alVesbirat towessttiowst tindecldgsstatewide

10998 throwg?203 3
10,000 Annual VMT per person on all roadways
decreased 1.2% between 2011 and 2013
9,000
8.000 \/Annual VMT per person w“\:
’ for all public roadways
7,000
6.000 Annual VMT per person on state highways only
’ decreased 1.1% between 2011 and 2013
5,000 N
\J Annual VMT per person
4,000 for state highways only
3,000
2,000
1,000

0
1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

Data source: WSDOT Transportation Data and GIS Office and Washington State Office of
Financial Management.
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Washingtonian drove 104 fewer miles in 2013 than in 2011, but
10 more miles annually than in 2012. For VMT accumulated
exclusively on state highways, Washingtonians drove 50 fewer
miles in 2013 than in 2011 and 20 more miles than in 2012. A
lower per-person miles driven translates to fewer greenhouse
gas emissions and a smaller carbon footprint per person.

Statewide vehicle miles traveled

hits a new record high in 2013

In 2013, VMT on all public roadways in Washington hit an
all-time high of 57.211 billion miles (highest since 1980, when
the state started collecting public roadway VMT data). The
second highest VMT was recorded in 2010 at 57.191 billion.
Both of these years saw VMT values higher than the pre-
recession value of 56.964 billion miles recorded in 2007.

The average annual VMT on all public roadways in Washington
increased 0.4% to 57.211 billion between 2011 and 2013.

The 2013 annual VMT increased 1.1% from 2012 for all public
roadways. The VMT on state highways in 2013 increased
0.6% compared to 2011 and 1.4% compared to 2012.

Record high statewide vehicle miles traveled in 2013
199Bttrougfh2R033Y&MATE inilksilionsied (VMT) in bilions
Annual VMT on all public
70 Annual VMT for all roadways increased 0.4%\‘
60 fpublic roadways between 2011 and 2013

50 -

Annual VMT on state highways

40 only increased 0.6% between\

30 2011 and 2013 R .
»

20 N\ Annual VMT for

state highways only
10

0
1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
Data source: WSDOT Transportation Data and GIS Office.

Statewide per person vehicle hours
of delay steady in Washington

Each Washingtonian spent 4 hours and 42 minutes delayed
due to traffic in 2013, which is roughly the same amount
of time as in 2011. While tolling on State Route (SR) 520
and ongoing construction might have shifted where the
delay occurred on Puget Sound area highways, hours
of delay per person in the region remained at 8 hours
and 23 minutes in both 2011 and 2013. The other urban
centers across the state such as Spokane, the Tri-Cities
and Vancouver experienced less than 30 minutes of
delay per person annually. Current statewide delay is
lower than 2007 pre-recession levels by about 8%.

Statewide Congestion Indicators



Travel delay on state highways costs $858 million

Estimated annual travel delay and cost of delay on state highways by urban area
2009 through 2013; Delay in hours; Cost of delay in millions in 2013 dollars

Urban area 2009
Puget Sound (King, Snohomish and Pierce counties) 27,236,023
Spokane (Spokane County) 39,000
Tri-Cities (Benton and Franklin counties) 86,750
Vancouver (Clark County) 272,500
Other areas 450,727
Statewide annual 28,085,000
Annual cost of delay $742

Data source: WSDOT Urban Planning Office.

2010 2011 2012 2013 %A 2011 vs. 2013
30,750,000 31,165,000 30,170,000 31,737,500 1.8%
97,500 65,000 77,500 70,000 7.7%
155,000 155,000 141,000 55,000 -64.5%
157,500 167,500 160,000 130,000 -22.4%
485,000 417,500 351,500 457,500 9.6%
31,645,000 31,970,000 30,900,000 32,450,000 1.5%
$837 $845 $817 $858 1.5%

Note: 1 2011 delay numbers do not match previous years’ reports as segmentation changes were made in order to compare with 2013 analysis.

Puget Sound area has the most delay
On an average weekday, Washingtonians spent more time
delayed in traffic in 2013 than in 2011. Between 2011 and 2013,
average statewide delay increased 1.5% while Puget Sound
area delay increased 1.8%. The Puget Sound area accounts
for 97.8% of statewide delay, while urban centers such as
Spokane, the Tri-Cities and Vancouver along with the rest of
the state highway system accounts for the remaining 2.2%.

Hours of delay per person remains steady statewide
2009 through 2013; Annual delay in hours:minutes

%A 2011
Urban areas 2009 2010 2011 2012 2013 vs.2013
Puget Sound' 726 819 823 803 823 0.0%
Spokane County 0:05 012 0:.08 0:.09 0:08 0.0%
Tri-Cities? 021 036 035 032 012 -65.7%
Vancouver (Clark Co) 0:38 0:22 0223 022 017 -261%
Statewide 4:12 442 443 431 442 -0.4%

Data source: WSDOT Urban Planning Office, Washington State Office of Financial Management.
Notes: 1 King, Snohomish, Pierce counties. 2 Benton, Franklin counties.

The Tri-Cities and Clark County showed significant reductions
in delay (see table above). The Tri-Cities delay reduction

along SR 240 might be due to a drop in employment at

the Hanford cleanup project. The Clark County delay
reduction was partly due to an interchange project in the
Camas-Washougal area, further evaluated on p. 47.

More delay along Puget Sound area

freeway corridors in 2013 than in 2011
WSDOT tracks delay and VMT on five specific freeway
corridors in the central Puget Sound area. Except

for SR 520, travel delay on all corridors increased

from 2011 to 2013, while VMT decreased by 1%.

Tolling SR 520 impacted travel patterns in the central
Puget Sound area after it began in December 2011.
Ongoing construction on several freeways continues to

Statewide Congestion Indicators

affect vehicle travel. Despite ongoing construction, vehicle
delay on SR 520 decreased from 1,335 hours in 2011

to 486 hours in 2013. Some vehicles that used SR 520
prior to tolling shifted to 1-90. The daily delay on I-90
increased nearly 400 hours due to this shift in traffic and
growth because of the rebounding economy. |-5 and [-405
also saw delay increase by 57% and 39%, respectively.
See Appendix p. 4 for corridor-specific delay values.

Travel delay costs Washington drivers

and businesses $858 million in 2013
Statewide travel delay cost drivers and businesses in
Washington $858 million in 2013, up from $845 million in

2011 (see table at top of page). As the Puget Sound area
contributes 97.8% of total statewide delay, it is estimated that
$811 million in delay costs occur in the Puget Sound area. For
more details on calculating the cost of delay, see WSDOT’s
Handbook for Corridor Capacity Evaluation pp. 8-10.

See Appendix p. 4 for more statewide indicators data.

Statewide greenhouse gas emissions

According to the Washington State Department of Ecology,
transportation-related activities contributed 44% of alll
greenhouse gases released into the atmosphere in 2010

(2012 values will be released late in 2014). Transportation
accounts for 27% of emissions nationally, according to the
Environmental Protection Agency. The local percentage of

all emissions is higher than the national average due to the
relatively low emissions from hydroelectric power plants in
Washington state that harness abundant renewable resources.

In 2013, the annual (all-day) greenhouse gas emissions
from vehicles on the 84 high-demand commute corridors
in the urban areas statewide were estimated to be

2.77 million metric tons (or 6.11 billion pounds) of carbon
dioxide equivalents (CO,g), 1.6% less than in 2011.
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Economic factors affect congestion

Traffic congestion, travel times and delay are influenced
by a number of factors, including the availability of public
modes of transport, the rate of carpooling, and the overall
economy. Congestion tends to worsen as employment
levels improve due to an increased number of commuters,
especially when these workers are driving alone.

According to the American Community Survey, 72.7% of
Washingtonians drove alone to work in 2013, a slight drop
from 73.3% in 2011. Of the remaining Washington workers,
10.1% carpooled, 6.3% rode public transportation, 5.3%
worked from home, 3.5% walked and less than 1% biked.

Employment continues upward trend

Nonagricultural employment in Washington reached

2.99 million workers in 2013, a 4.1% increase from 2011.
Despite this growth, total employment is still slightly lower
than the 2008 peak level. Employment in King, Clark and
Snohomish counties grew more than 5% from 2011 to 2013.

Washington’s unemployment rate dropped to 7% in 2013,
from 9.2% in 2011. While on the surface this indicates an
improvement in the economy, there are several factors

to consider. First, the decline in the unemployment rate

can be partially attributed to workers leaving the labor
force. Between 2011 and 2013, Washington’s labor force
participation rate (the percentage of the population currently
working or actively seeking work) fell from 51.3% to 50.3%.
Second, average weekly hours worked by all Washington
employees were relatively stable between 2011 and 2013,
while average hourly earnings adjusted for inflation declined.

Taxable retail sales hit five year high

Taxable retail sales can be a proxy for consumers’
confidence in the economy and representative of truck

Washington state employment continues to grow
YoaNnsdgastpiecempigyment and gas prices
2007 trretigh 20 135 GerepicE895P069 dollars

Employment (millions) Gas price per gallon

31 $4.00
Gasoline price

30 /\ N $3.50
09 / $3.00
\/ $2.50

2.8 . -
mployment $2.00
2.7 $1.50
26 $1.00
$0.50
2.5, . . . : - T $0.00

2007 2008 2009 2010 2011 2012 2013

Data source: Washington State Employment Security Department; U.S. Energy Information
Administration.
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Summary of Washington’s economic indicators
2011 and 2013

Indicator 2011 2013 %A Trend
Driving age populat}on . 5.37 548 2.0% 4
(16 years and over, in millions)

Employment (millions of workers) 2.87 299  41% 4+
Unemployment rate 9.2% 7.0% -2.2% +
Taxable retail sales' o

(billions of dollars) $107.4 7.2 9.1% +
Gasoline price per gallon' $3.85 $3.64 -5.5% +
Passenger vehicle registrations 434 444 299 4

(millions)
Data source: Washington State Office of Financial Management, Washington State

Employment Security Department, Washington Economic and Revenue Forecast Council,
Washington State Department of Revenue, and U.S. Energy Information Administration.

Note: 1 Adjusted for inflation and reported in 2013 dollars.

traffic on Washington roadways, given that retail stores
need to be supplied with goods. Retail sales increased
9.1% from 2011 to 2013, and 5.9% from 2012 to 2013, the
largest annual growth since 2007. This improvement in
consumer confidence and increased consumption is likely
related to the growth in employment, and therefore linked
to increased commute traffic that leads to congestion.

Gas prices decrease 5.5% since 2011

The average gas price in Washington fell 5.5% between
2011 and 2013, when accounting for inflation, from $3.85
per gallon in 2011 to $3.64 in 2013. The highest average
gas price was observed in 2012 at an annual average of
$3.90 per gallon. The average price of gas in Washington
exceeded the national average by 14 cents in 2013.

Falling gas prices have a tendency to worsen traffic
congestion: when gas prices decline, driving becomes
less expensive and people often use single occupant
vehicles rather than alternative commute modes.

Driving age population grows faster

than overall state population

Washington’s driving age population (age 16 and older)
increased 2% from 2011 to 2013, from 5.37 million to

5.48 million people. This exceeded the growth rate of total
state population, which increased 1.7% from 2011 to 2013.

There were 5.2 million licensed drivers in Washington in 2013,
a 3% increase from 2011. In addition, there were 4.4 million
registered passenger vehicles, a 2.2% rise from the previous
two years. This means that there were about 0.85 passenger
vehicles per licensed driver in Washington. This rate of
vehicle availability has been relatively stable since 2009.

Statewide Congestion Indicators



\

Interstate 5 Corridor Capacity Analysis | °

Annual person miles traveled Annual vehicle delay’ Annual emissions
2011 . 2013 ) 2011 . 2013 2011 . 2013
2,472 2,472 0.0* 1,919 3,010 2,068 2,018
in millions of miles in thousands of hours in millions of pounds of CO, equivalents

Commute travel times See Appendix pp. 5-15for Transit system use

2011 and 2013; Weekday travel times in minutes at the more commute routes 2013; For typical weekday morning (6-9 a.m.) and
peak 5-minute interval including average and reliable? evening (3-6 p.m.) peak periods; Ridership and percent
2 of available seats occupied on select commutes

travel times for single occupant vehicle (SOV) and high
occupancy vehicle (HOV) trips as well as maximum . VI .
throughput (target) and planned transit® travel times. Corridor-wide* rider Sh'p

13.8 million %.ﬂ transit riders annually

Everett to Seattle
Morning; 5-10 a.m.; Trip length 24 miles 252.8 million passenger miles traveled annually
Target - 28 mins.  Average Reliable
m2073 50 80 transit seats occupied on average
2017 I ') 62 .
Daily Percent
(g 20 T 61 By commute peakperiod  of seats
riders occupied

207 1 Y 49 Morning (6-9 a.m.)

Federal Way to Seattle 10,472 89%
20 1 3 _E “Includes Tacoma to Seattle bus routes
Transit Everett to Seattle 8,565 64%
Seattle to Everett Kenmo:e SeaTac to Seattle 5,748 95%
Evening; 2-8 p.m.; Trip length 23 miles ‘ Evening (3-6 p.m.)
Target - 28 mins,  Average  Reliable Person Sealie to Pederal Way 10411 93%
g0'° —— 57 Nofihgate throughput at Seattle to Everett 8,036 60%
2071 T 49 Northgate
1 [ HOV 33,900 Seattle to SeaTac 6,968 110%
mzms 35 48 SOV 44,900

2077 ] 46

VL) gark and ride capacity

L 2013 2013, Parking spaces and average percent occupied
ransit for select park and rides (P&R)® (see map for locations)
Federal Way to Seattle Everett-Seattle commute
Morning; 5-10 a.m.; Trip length 22 miles Park and ride s Perc_ené
Target - 27 mins.  Average  Reliable . paces occuple
f Lynnwood Transit Center 1,370 100%
m2073—1:] 69 Ash Way P&R 1,022 100%
2011 —I] 57 Mountlake Terrace P&R 877 100%
‘E Kenmore area 693 100%
migﬁ_m » 49 S. Everett Freeway Station 397 100%
v Northgate area 1,024 99%
2013 T} Mariner P&R 644 75%
Transit Everett Station 921 35%
Seattle to Federal Way Federal Way-Seattle commute
! ) - Percent
Evening; 2-8 p.m.; Trip length 22 miles Park and ride Spaces occupied
Target - 27 mins. Average Reliable HOV 25,300 1
; SOV 57 400 Auburn area 633 100%
2073% 48 ' Sumner train station 302 100%
2011 : 40 Tukwila area 855 99%
Kent area 996 97%
2073 IEPL] I 41
aThe > Tacoma Dome 2,283 96%
2011 H 35 Auburn Puyallup area 583 94%
2073 I 1 A~ - Lakewood area 1,093 84%
Transit N Federal Way Federal Way area 2,067 73%

Data source: Washington State Transportation Center (TRAC) at the University of Washington, WSDOT Urban Planning Office, Sound Transit, King County Metro, Community Transit and WSDOT
Office of Strategic Assessment and Performance Analysis.

Notes: Measures at the top of the page are for the I-5 corridor between Everett and Federal Way for SOV trips only. 1 WSDOT defines delay when
average speeds are slower than 85% of the posted speed limit. 2 Reliable travel time is the travel time that will get a commuter to their destination on
time or early 19 out of 20 weekdays, or 95% of the time. 3 Transit travel times by bus, Link light rail and Sounder rail include off-highway travel to stops
and may not be comparable to SOV/HOV times which are highway only. 4 Peak period corridor-wide ridership includes trips on all I-5 central Puget
Sound area corridors. 5 For more park and ride information, see http:/www.wsdot.wa.gov/choices/parkride.htm. 6 Person throughput values include
morning (6-9 a.m.) and evening (3-6 p.m.) peak period values.
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Transit ridership contributes to 1-5 person throughput

Interstate 5 (I-5) between Federal Way and Everett serves
as a key commute and freight corridor in the central
Puget Sound area. The morning (5-10 a.m.) and evening
(2-8 p.m.) commutes experience heavy congestion at
specific locations along the corridor on a daily basis. Hours
of delay per person annually on the |-5 corridor increased
59% from 5 hours and 27 minutes in 2011 to 8 hours and
40 minutes in 2013. As a result, the average commuter
on I-5 spent an additional 3 hours and 13 minutes on

the road over the course of 2013 compared to 2011. For
this same time period, person-miles traveled along the
I-5 commute corridors in the central Puget Sound area
held steady, while annual emissions decreased 2%.

I1-5 corridor productivity analysis

Highway productivity: As traffic increases, roads are able
to carry fewer vehicles, resulting in a drop in productivity

at speeds slower than maximum throughput speed. In
order to gauge lost productivity on the central Puget
Sound area I-5 corridor, throughput was analyzed at three
locations: 188th Street near Sealac, NE 103rd Street near
Northgate and at the I-90 interchange. In 2011 and 2013,
productivity at these locations ranged from 74% to 85%.
For example, in 2013, |-5 at [-90 saw productivity losses of
up to 26% (northbound) and 24% (southbound) between

6 a.m. and 8 p.m. The graphs below show how throughput
productivity can vary by direction of travel and time of day.

Theoirgopotid hORIMELTGEHIOS at 1-90 (MP 164.0)
oasesen2bed Qlsetreoighéstionserins &l Ut frow
ratB3NeRHound = 1,530 vehicles per hour per lane = 100%

100%
SO%W

60% 2013 L2011
40%
° On the average weekday at 9 a.m., I-5 northbound at
20% 1-90 achieved 74% throughput productivity in 2013,
compared to operating at 76% productivity in 2011.
0%
5 AM 11 AM 2 PM 5PM 8 PM

at 1-90 (MP 164.0)

%ﬁ%&} 1&2@? ? ‘?5¥é’-%5di’/’r’t98&ﬁ5"‘2w
rat oy ound = 1,790 vehicles per hour per lane = 100%
100%

SO%M

60% k20‘13 2011
40%
On the average weekday at 7:30 p.m., I-5 southbound
20% at 1-90 achieved 76% throughput productivity in 2013,
compared to operating at 100% productivity in 2011.
0%
5 AM 8 AM 11 AM 2 PM 5PM 8 PM

Data source: WSDOT Urban Planning Office.
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Vehicle throughput worsens along I-5 near Seattle
2011 and 2013; Maximum loss of vehicle throughput by
commute direction

Loss compared to 100% in

Location Direction 2011 2013 Change
I-5 at S 188th Street,  Northbound 15% 20% 5%
near Sealac Southbound 17% 21% 4%

Northbound 25% 26% 1%
I-5 at [-90

Southbound 26% 24% -2%
I-5 at NE 103rd Northbound 15% 20% 5%
Street, near Northgate  Southbound 20% 30%  10%

Data source: Washington State Transportation Center (TRAC) at the University of Washington.
Data analysis: WSDOT Urban Planning Office and Office of Strategic Assessment and
Performance Analysis.

Note: Negative values indicate vehicle throughput improved in 2013
compared to 2011.

The table above provides data on the productivity
losses at certain locations by direction to illustrate
the opportunities to maximize system capacity.

Transit capacity: In 2013, the average transit ridership along
the 22-mile stretch of -5 between Federal Way and Seattle
was about 10,500 daily riders during the morning commute
and 10,400 daily riders during the evening commute. These
numbers include riders from Tacoma, Federal Way, and
SeaTac to Seattle via express buses, Central Link light rail
and Sounder commuter rail. For the 24-mile stretch of I-5
between Everett and Seattle, average transit ridership was
about 8,600 daily riders during the morning commute and
about 8,000 daily riders during the evening commute. Local
transit routes between Northgate and Seattle along the I-5
corridor carried an additional 17,300 average daily riders.

Transit use on the I-5 corridor was high, ranging from
60% to 110%; values greater than 100% indicate
standing room only. During the morning and evening
peak periods, central Puget Sound area transit agencies
deployed about 70% of their fleet, helping reduce
vehicle miles traveled and greenhouse gas emissions.

Park and ride capacity: Availability of park and ride
(P&R) locations within the transit service network is
integral for transit ridership. Park and ride locations

need to have enough parking spaces to accommodate
demand. Along the I-5 corridor in the central Puget Sound
area, P&R utilization rates ranged from 35% to 100%,

with the majority of them in the 70% to 100% range. For
example, the Mariner P&R recorded 75% utilization of the
644 available spaces while the Lynnwood Transit Center
had 100% utilization of its 1,370 spaces (see map on p. 9).

|-5 Corridor Capacity Analysis in the Central Puget Sound Area



Corridor capacity constraints plague peak period travelers

Capacity constraints along I-5

There are several routinely congested segments along
the |-5 corridor between Federal Way and Everett that
lengthen the commute trip time. Congestion lasting
approximately an hour or more on a daily basis are
presented here. Roadway alignment, lane utilization
and traffic demand can all affect corridor capacity.

Peak period commutes - Federal Way and Seattle: The
morning commute along northbound I-5 from Federal Way to
Seattle routinely experienced congestion at two locations. The
first congested segment near Federal Way began at 5:35 a.m.,
lasted for 2 hours and 35 minutes and created nine miles of
congestion between South 288th Street and Southcenter Hill.
After six miles of congestion relief, the next congested segment
near Boeing Field usually began at 6:10 a.m., lasted for 3
hours and 45 minutes and extended for 6.5 miles. Evening
congestion between Michigan Street and the |-5 express
lanes (4.5 miles) lasted for 4 hours and 25 minutes starting

at 2 p.m. Congestion continued through downtown Seattle,
as noted below for the “Everett to Seattle” commute route.

The southbound I-5 morning commute from Seattle

to Federal Way experienced congestion starting at

7:05 a.m. for 1 hour between Dearborn Street and the

[-90 interchange creating 1.5 miles of congestion. Evening
congestion in the southbound direction occurred at two
locations. The first congested segment near Seattle

began at 2 p.m., lasted for 4 hours and 30 minutes and
extended for 1.5 miles between Dearborn Street and the
West Seattle Bridge. After seven miles of congestion relief,
congestion occurred between SR 599 and Military Road (five
miles) usually beginning at 2:45 p.m. and lasting for 3 hours.

Peak period commutes - Seattle and Everett: The
morning commute along southbound -5 from Everett to
Seattle experienced congestion at several locations. One
nine-mile long congested segment from SR 524 in Lynnwood
to NE 145th Street near Shoreline began at 6:10 a.m. and
lasted 2 hours and 50 minutes. Another congested segment
3.5 miles long between NE 85th Street and SR 520 began
at 7:15 a.m. and lasted 2 hours and 5 minutes. Congestion
also typically occurred at Mercer Street in Seattle at 7:25
a.m., lasting only 25 minutes (not shown in the map to the
right). Southbound 1-5 experienced 7.5 miles of evening
congestion between the entrance to the |-5 express lanes
near Northgate and the Convention Center in downtown
Seattle, beginning at 2 p.m. and lasting 5 hours.

|-5 Corridor Capacity Analysis in the Central Puget Sound Area

The northbound I-5 morning commute from Seattle to Everett
did not experience any significant congestion on an average
weekday. However, the evening commute experienced
congestion at several locations. The first congested segment
started in downtown Seattle (as noted under the Federal
Way to Seattle discussion previously). It began at 3:30 p.m.,
lasted for 2 hours and 50 minutes and extended for 6.5 miles
until the express lanes exit approaching Northgate. After a
half-mile of congestion relief, the next congested segment
extended for another 6.5 miles to the King/Snohomish
county line, beginning at 3:10 p.m. and lasting 3 hours and
20 minutes (these are combined in the map below). A third
congested location was a half-mile segment at 164th Street
SW. Congestion at this location began at 2:45 p.m. and
lasted for 3 hours and 10 minutes. The fourth congested
segment developed approaching Everett and usually

began at 2:40 p.m., lasting for 3 hours and extending for

1.5 miles toward Broadway in Everett (see map below).

Commute trip reliability and average

travel times increase on I-5

There are three major commutes on the |-5 corridor
between Federal Way and Everett: 1) Federal Way-Seattle,
2) Sealac-Seattle, and 3) Everett-Seattle. Of the 52 high

A Routinely congested segments of I-5

2013; For weekday morning (5-10 a.m.) and evening (2-8 p.m.)
peak periods; Length of backup in miles; Daily duration of
congestion in hours

Morning commute

Everett

Evening commute

Everett

1A

Southbound

9.0 miles Northbound
2.8 hours 1.5 miles
JL 3 hours
Northbound
0.5 miles
V 3.2 hours
Southbound Southbound
3.5 miles Seattle 7.5 miles
2.1 hours 5.0 hours Northbound
Seattlel 13 miles
A eattier 3.3 hours
Northbound S;; Hbound -
6.5 miles outhboun
Southbound 38 holurs 1.5 miles Northbound
1.5 miles : 4.5 hours 4.5 miles
1.0 hour 4.4 hours
Northbound Southbound
9.0 miles 5.0 miles
2.6 hours 3.0 hours
Federal Way, Federal Way

Data source: Washington State Transportation Center (TRAC) at the University of Washington.
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Delay and travel times increase along I-5 in Seattle

demand commute routes monitored in the central Puget
Sound area, 10 are on the I-5 corridor, five each in morning
and evening peak periods. The commutes with the most
significant changes in travel times are associated with

the intensity of routine congestion noted previously.

Of the five morning commutes, Everett to Seattle
southbound and Federal Way to Seattle northbound
showed significant increases in travel times from 2011
to 2013. The 24-mile Everett to Seattle commute had
significant congestion between SR 524 (in Lynnwood)
and SR 520, and saw average and reliable travel times of
50 minutes and 80 minutes in 2013, 10 and 18 minutes
longer than in 2011, respectively. The 22-mile Federal
Way to Seattle commute saw average and reliable
travel times of 49 minutes and 69 minutes in 2013,

8 and 12 minutes longer than in 2011, respectively.

Of the five evening commutes, Everett to Seattle
experienced a significant increase in travel time while the
other routes saw moderate increases of up to 3 minutes
from 2011 to 2013. The average travel time for the 24-mile
Everett to Seattle commute was 50 minutes while the
reliable travel time was 74 minutes in 2013, which are

8 minutes and 7 minutes longer than in 2011, respectively.

Increased delay on the I-5 corridor

On average weekdays, I-5 commuters in the central Puget
Sound area experienced 57% more delay in 2013 than in
2011 (from 7,354 to 11,534 daily vehicle hours of delay).
Delay is measured in vehicle hours, and occurs when

I1-5 delay between Federal Way and Everett

average speeds are less than 85% of posted speeds.
Much of the increase in delay occurred in 2012, although
delay continued to grow in 2013. The spiral graphs below
show the occurrence of delay at various locations along
the corridor by time of day and direction of travel for 2013.

Greenhouse gas emissions decline

All-day greenhouse gas emissions from vehicles
traveling on the I-5 corridor between Federal Way and
Everett totaled 7.7 million pounds of carbon dioxide
equivalents (CO,e) in 2013, 2% less than in 2011. While
emissions per mile increase with delay (vehicles burn
fuel less efficiently at slower speeds), other factors also
affect emissions such as the improving fuel efficiency
of vehicles resulting in reduced overall emissions

even while delay increased along these routes.

See Appendix pp. 13-14 for the emissions per person, per
trip along the I-5 central Puget Sound area commutes.

How much is congestion costing you?

In 2013, the commute congestion cost incurred by each
person along the I-5 corridor ranged from $1,200 to $2,100
per year for round trips in the peak direction (toward Seattle
in the morning) — the Everett to Seattle round trip was the
most expensive, when measured in wasted time and gas.
The southbound trips out of Seattle in the morning had
much less congestion and round-trip costs were only $500
annually, while the trip to Everett in the morning returning

to Seattle in the evening cost about $1,200 annually.

See Appendix pp. 5-23 for corridor performance data.

2013; Weekdays only; Vehicle hours of delay; Shading represents intensity of delay

11 p.m, Midnight 4 o, 11 p.m. Midnight 4
10 p.m. Everett 2am. A 10 p.m. Everett 2am.
9pm. Alderwood 3am. Spiral graphs are read by 9pm. Alderwood 3am.
direction as indicated by the
S om. Northgate arrows. Northbound is read from som. Northgate
P SR 520 4am. the center of the circle to the P SR 520 4am.
Sle_a?t(t)le outer edge; southbound from the Slgagt%e
7pm. Southeantor 5am. outer edge of the circle to the 7 p.m. Southcenter 5am.
center.
SeaTac L SeaTac
6 p.m. Federal Way sam. N Aroundthe Seattle areaand1-90  § 6 p.m Federal Way, 6am
interchange, delay lasts through A
° both the morning and evening
5p.m. 7 am. commutes, with a high intensity 5p.m. ? 7 am
of delay between 6 a.m. and !
10 a.m. Delay on I-5 northbound
4p.m. gam. is more widespread during the 4 p.m. 8am
evening commute but less
3p.m. 9am. intense than evening delay on 3p.m. 9am

I-5 southbound.

2p.m. 10 a.m. 2p.m. 10 a.m.

1p.m. 11 a.m. A\ 1p.m. 11 a.m.

noon

noon

Data source: Washington State Transportation Center (TRAC) at the University of Washington and WSDOT Office of Strategic Assessment and Performance Analysis.

12 | WSDOT 2014 Corridor Capacity Report

|-5 Corridor Capacity Analysis in the Central Puget Sound Area


http://wsdot.wa.gov/publications/fulltext/graynotebook/CCR14_appendix.pdf#page=13
http://wsdot.wa.gov/publications/fulltext/graynotebook/CCR14_appendix.pdf#page=5

Interstate 405 Corridor Capacity Analysi

Annual person miles traveled Annual vehicle delay’

2011 vs. 2013
1,493 2,082

in thousands of hours

2011 vs. 2013
1,154 1,154

in millions of miles

0.0%

Commute travel times
2011 and 2013; Weekday travel times in minutes at the
peak 5-minute interval including average and reliable?

more commute routes

travel times for single occupant vehicle (SOV) and high ~ Lynnwood @,

occupancy vehicle (HOV) trips as well as maximum

throughput (target) and planned transit® travel times. e
Lynnwood to Bellevue .

Morning; 5-10 a.m.; Trip length 16 miles
Target 19 mins Average Reliable

Kenmore
207 1 58 P

o 2013-2 30
2077 IEEE], 21

gkl 45]

Bothell

Person
throughputéat
Kirkland

HOV 22,700

Transit

Bellevue to Lynnwood

Evening; 2-8 p.m.; Trip length 16 miles
Target - 19 mins. Average Reliable

"’ 7 S 47
2011 qﬂ 42

mzms-a 29
2077 D) 26

2013 I N

1.4

Transit

Tukwila to Bellevue
Morning; 5-10 a.m.; Trip length 13 miles

Target - 16 mins: Average Reliable

PSov 2073 T 50
2077 ) 40

mZOK)’-Ih 27

Person

2077 IIREY 17 throughput at .
N rt
2073 IEPT lowcastle Y
Transit
Bellevue to Tukwila ;)
Evening; 2-8 p.m.; Trip length 13 miles
Target - 16 mlns Average Reliable Person
07 3 ﬁ 47 throughputat
201 ] 45 Renton Renton
HOV 13,800 ==

qllhzms’-tﬂ 29 SOV 29,600 5

2077 IER] 25 ®

2013 I Tukwila

Transit

i A

Annual emissions

2011 vs. 2013
974.4 951.3

in millions of pounds of CO, equivalents

See Appendix pp. 5-15 for [ransit system use

2013, For typical weekday morning (6-9 a.m.) and
evening (3-6 p.m.) peak periods; Ridership and percent
of available seats occupied on select commutes

Corridor-wide*ridership
743,900 M transit riders annually

13.7 million passenger miles traveled annually
transit seats occupied on average
Daily Percent
By commute peak period of seats
riders occupied
Morning (6-9 a.m.)
Everett to Bellevue 679 90%
Lynnwood to Bellevue 349 83%
Tukwila to Bellevue 323 59%
Evening (3-6 p.m.)
Bellevue to Everett 691 87%
Bellevue to Tukwila 354 59%
Bellevue to Lynnwood 263 63%

gark and ride capacity

2013; Parking spaces and average percent occupied
for select park and rides (P&R)° (see map for locations)

Lynnwood-Bellevue commute

Percent
Park and ride Spaces occupied
Ash Way P&R 1,022 100%
Canyon Park P&R 302 99%
Bothell P&R 220 99%
Kenmore area 693 92%
Brickyard P&R 443 82%
South Kirkland P&R 783 75%
Tukwila-Bellevue commute
Park and ride Spaces ogfﬂgfe"é
South Bellevue P&R 519 100%
Renton P&R 150 96%
Renton Municipal P&R 200 87%
Wilburton P&R 186 87%
Newport hills P&R 275 84%

Data source: Washington State Transportation Center (TRAC) at the University of Washington, WSDOT Urban Planning Office, Sound Transit, King County Metro, Community Transit and WSDOT

Office of Strategic Assessment and Performance Analysis.

Notes: Measures at the top of the page are for the 1-405 corridor between Lynnwood and Tukwila for SOV trips only. 1 WSDOT defines delay as when average
speeds are slower than 85% of the posted speed limit. 2 Reliable travel time is the travel time that will get a commuter to their destination on time or early 19
out of 20 weekdays, or 95% of the time. 3 Transit travel times by bus include off-highway travel to stops and may not be comparable to SOV/HOV times which
are highway only. 4 Peak period corridor-wide ridership includes trips on all I-405 central Puget Sound area corridors. 5 For more park and ride information,
see http:/www.wsdot.wa.gov/choices/parkride.htm. 6 Person throughput values include morning (6-9 a.m.) and evening (3-6 p.m.) peak period values.

1-405 Corridor Capacity Analysis in the Central Puget Sound Area
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1-405 in Renton experiences 58% loss in throughput

Interstate 405 (I-405) runs parallel to I-5 in the central Puget
Sound area between Tukwila and Lynnwood and serves as
one of the key commmute and freight corridors. The morning
(56-10 a.m.) and evening (2-8 p.m.) commutes experience
heavy congestion at locations along the corridor on a

daily basis. Hours of delay per person annually along

the 1-405 corridor increased 42% from 5 hours and

54 minutes in 2011 to 8 hours and 24 minutes in 2013.

This means an average commuter spent an additional

3 and a half hours on the road over the course of 2013
compared to 2011. For this same time period, person-
miles traveled along the [-405 commute corridors remained
steady while the annual emissions decreased 2%.

1-405 corridor productivity analysis

Highway productivity: As traffic increases, roads are able
to carry fewer vehicles, resulting in a drop in productivity at
speeds slower than maximum throughput speed. In order to
gauge the lost productivity on the 1-405 corridor, throughput
was analyzed at two locations: SR 169 near Renton

and NE 160th Street near Kirkland. In 2011 and 2013,
productivity at these locations ranged from 42% to 100%.
For example, the worst productivity loss of 58% in 2013 was
at 7:45 a.m. in the northbound direction at SR 169, meaning
more than half of the roadway’s capacity was unavailable
due to congestion. The graphs below show how throughput
productivity can vary by direction of travel and time of day.

Thootnghvpuichl o4 Qb rEifb 660 @UHAA50at SR 169 (MP 4.0)
Hasearn 20 3 @i 9bserediighestionsstiss dNedhpauriow
r&édpkmbound = 1,690 vehicles per hour per lane = 100%
100%

80%

¥~ 2011

60%

0,
40% k On the average weekday at 7:45 a.m., 1-405
20% 2013 northbound at SR 169 achieved 42%

0 throughput productivity in 2013, compared to
0% operating at 53% productivity in 2011,
5AM 8 AM 11 AM 2 PM 5PM 8 PM

Buotidyuridlot@ssoisifboem duH4asoat SR 169 (MP 4.0)
Triseaen2be 3)igmss olbsetrechighestioms sries $6uthbnitedlow
ré18] Swpiibbound = 1,810 vehicles per hour per lane = 100%

100%

809 WACQW
(]
2013
60%
0,
40% On the average weekday at 2 p.m., 1-405
20% southbound at SR 169 achieved 86%

throughput productivity in 2013, compared
0%.__to operating at 100% productivity in 2011.

5AM 8 AM 11 AM 2 PM
Data source: WSDOT Urban Planning Office.

5PM 8 PM
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Vehicle throughput worsens along 1-405 near Kirkland
2011 and 2013; Maximum loss of vehicle throughput by
commute direction

Loss compared to 100% in

Location Direction 2011 2013 Change
I-405 at SR 169, in Northbound 47% 58% 1%
Renton Southbound 0% 14% 14%
1-405 at NE 150th Northbound 15% 19% 4%
Street, in Kirkland Southbound 26% 43% 17%

Data source: Washington State Transportation Center (TRAC) at the University of Washington.
Data analysis: WSDOT Urban Planning Office and Office of Strategic Assessment and
Performance Analysis.

The table above provides data on productivity losses
at sample locations by direction to illustrate the
potential opportunities to maximize system capacity.

Transit capacity: In 2013, the average transit ridership along
the 13-mile stretch of 1-405 between Tukwila and Bellevue
was about 320 daily riders during the morning commute and
350 daily riders during the evening commute. For the 16-mile
stretch of 1-405 between Lynnwood and Bellevue, average
transit ridership was about 350 daily riders during the morning
commute and 260 daily riders during the evening commute.

Transit use rates on |-405 ranged from 59% to 90%.
During the morning and evening peak period,
central Puget Sound area transit agencies deployed
about 70% of their fleet, helping reduce vehicle
miles traveled and greenhouse gas emissions.

Park and ride capacity: Availability of park and ride (P&R)
locations within the transit service network is integral for
ridership. Park and ride locations need to have enough
parking spaces to accommodate demand. Along the 1-405
corridor in the central Puget Sound area, P&R utilization
rates ranged from 75% to 100%. For example, the Ash
Way P&R recorded 100% utilization of 1,022 available
spaces while the South Kirkland P&R recorded 75%
utilization of the 783 available spaces ( see map on p. 13).

Capacity constraints along 1-405

There are several routinely congested segments along
the |-405 corridor between Tukwila and Lynnwood that
lengthen the commute trip time. Congestion lasting
approximately an hour or more on a daily basis are
presented here. Roadway alignment, lane utilization
and traffic demand often affect corridor capacity.

Note: The information below is presented in order of
the routinely congested locations along the corridor for

I-405 Corridor Capacity Analysis in the Central Puget Sound Area



Congested segments along 1-405 extend up to 12.5 miles

the specified direction of travel. For example, traveling
northbound from Tukwila to Bellevue, the routinely
congested segments for the morning peak period

is presented, followed by the evening peak period.
Similar information follows in a separate paragraph
for the Bellevue to Tukwila reverse commute.

Peak period commutes - Tukwila and Bellevue: The
morning commute along northbound [-405 from Tukwila
to Bellevue experienced congestion between SR 167 and
NE 44th Street that began at 5:45 a.m., lasted for 4 hours
and 10 minutes and created 5.5 miles of congestion.
Evening congestion between I-5 and SR 900 (five miles)
began at 2:25 p.m. and lasted for 3 hours and 35 minutes.

The southbound [-405 commute from Bellevue to Tukwila
experienced two miles of congestion starting at 7:15 a.m.
and lasting for 55 minutes between NE 44th Street and

NE 30th Street. Evening congestion along southbound
[-405 occurred at several locations. The first location
occurred between NE 10th Street and NE 30th Street
(eight miles), usually beginning at 2 p.m. and lasting 5 hours

A Routinely congested segments of 1-405

2013; For weekday morning (5-10 a.m.) and evening (2-8 p.m.)
peak periods; Length of backup in miles; Daily duration of
congestion in hours

Morning commute Evening commute

Lynnwood Lynnwood

;; Northbound
Southbound 3.0 hmlles
12.5 miles 3.1 hours
3.8 hours

Northbound
8.5 miles
_| 4.3 hours

Southbound
8.0 miles
5.3 hours

Bellevue Bellevue

\/

Southbound
0.5 mile
2.1 hours

Northbound
5.5 miles
4.2 hours

Southbound

2.0 miles
0.9 hour

Northbound
5.0 miles
3.6 hours

Tukwila

Data source: Washington State Transportation Center (TRAC) at the University of Washington.

|-405 Corridor Capacity Analysis in the Central Puget Sound Area

and 15 minutes. Congestion also occurred on a half-mile
segment near the I-5 interchange, which began at 2:45 p.m.
and lasted for 2 hours and 5 minute (see map below left).

Peak period commutes - Bellevue and Lynnwood: The
southbound 1-405 morning commute from Lynnwood to
Bellevue experienced congestion for 12.5 miles between
Damson Road and NE 70th Street, beginning at 6:10 a.m.
and lasting for 3 hours and 45 minutes. There was also
some evening southbound congestion for a half-mile near
the 1-405/SR 522 interchange, beginning at 4:45 p.m.

and lasting only 35 minutes (not shown on the map).

The northbound 1-405 morning commute from Bellevue to
Lynnwood did not experience any significant congestion on an
average weekday. However, there was congestion during the
evening commute at two locations on the trip from Bellevue
to Lynnwood. The first congested segment was between
Northrup Way and the University of Washington Bothell
campus (8.5 miles), which began at 2:25 p.m. and lasted

4 hours and 20 minutes. After two miles of congestion relief,
the next segment occurred between the King/Snohomish
county line and SR 527 (three miles), beginning at 3:10 p.m.
and lasting for 3 hours and 5 minutes (see map to left).

Commute trip reliability and average
travel times increase on 1-405

There are two major commute routes along the 1-405
corridor between Tukwila and Lynnwood: between
Tukwila and Bellevue and between Lynnwood and
Bellevue. Of the 52 high demand commute routes

in the central Puget Sound region, eight are on the
[-405 corridor (four morning and four evening).

Of the four morning commutes, the Lynnwood to Bellevue
southbound commute and the Tukwila to Bellevue
northbound commute experienced significant increases
in travel times from 2011 to 2013. For example, the
average travel time for the 16-mile Lynnwood to Bellevue
commute was 44 minutes while the reliable travel time
was 69 minutes in 2013, 7 and 11 minutes longer than in
2011, respectively. This commute experienced significant
congestion for 12.5 miles between Damson Road and

NE 70th Street. Similarly, the 13-mile Tukwila to Bellevue
commute saw average and reliable travel times of

36 minutes and 50 minutes, respectively, in 2013. This is a
7-minute increase in average travel time and a 10-minute
increase in reliable travel time compared to 2011.

WSDOT 2014 Corridor Capacity Report | 15



1-405 greenhouse gas emissions decrease slightly

Of the four evening commutes, Bellevue to Lynnwood
experienced significant increases in travel time while
the other routes saw moderate increases no greater
than 3 minutes. The average travel time for the 16-mile
Bellevue to Lynnwood commute was 34 minutes
while the reliable travel time was 47 minutes in 2013,
both of which are 5 minutes longer than in 2011.

Increased delay on 1-405 corridor
On average weekdays in 2013, 1-405 commuters
experienced 7,976 daily vehicle hours of delay. This is
39% more delay than the 5,719 hours experienced in
2011. Delay is measured in vehicle hours, and occurs
when average speeds are less than 85% of posted
speeds. Much of the increase in delay occurred in
2012, although delay continued to grow in 2013,
continuing a trend that started with the local economy
turning around. The spiral graphs below show the
occurrence of delay at various locations along the
corridor by time of day and direction of travel for 2013.

Greenhouse gas emissions decline 2%

All-day greenhouse gas emissions from vehicles

traveling along the 1-405 corridor between Tukwila

and Lynnwood totaled 3.6 million pounds of carbon
dioxide equivalents (CO,g) daily in 2013, 2% less than

in 2011. While emissions per mile increase with delay
(vehicles burn fuel less efficiently at slower speeds),

other factors also affect emissions such as the improving
fuel efficiency of vehicles resulting in reduced overall
emissions even while delay increased along these routes.

See Appendix pp. 13-14 for the emissions per person, per
trip along the 1-405 central Puget Sound area commutes.

How much is congestion costing you?

In 2013, the commute congestion cost incurred by each
person along the 1-405 corridor ranged from $2,300

to $2,500 per year for round trips in the peak direction
(toward Bellevue in the morning). The reverse trips out
of Bellevue in the morning had much less congestion,
and the related round-trip costs were only $300 to $500
annually, when measured in wasted time and gas.

See Appendix pp. 5-23 for corridor performance data.

1-405 delay between Tukwila and the Lynnwood I-5/1-405 interchange
2013; Weekdays only; Vehicle hours of delay; Shading represents intensity of delay

11 p.m. midnight 1am. 11 p.m. midnight 1am.
10 p.m. -5 2am. 4 10 p.m. -5 2am.
9pm. Bothell 3am. Spiral graphs are read by 9p.m. Bothell 3am.
Kirkland direction as indicated by the Kirkland
8 p.m. NE 85th St 4am. arrows. Northbound is read from 8 p.m. NE 85th St 4am.
BS(_[}I gsz?e the center of the circle to the BSEH esvzuoe
=90 outer edge; southbound from the =90
7pm. 5am. outer edge of the circle to the 7p.m. 5am.

center. v

SR 167 i@ SR 167

pm. Southcenter sam N o0 408, delay is widespread and S 6pm. Southcenter Gam.
intense during both peak periods. 4 \
Delay on I-405 southbound peaks
Spm. ram. during the morning commute, S pam- ram.
with noticeable delay from
4p.m. 8am. Bellevue to the Lynnwood 4 p.m. 8am.
|-5/1-405 interchange, mirroring
3pm. 9am the extent of delay on the 3p.m. oam
o northbound evening commute. T
2 p.m. 10 a.m. 2pm. 10am.
1p.m. 11 am. v 1p.m. 11 am.

noon

noon

Data source: Washington State Transportation Center (TRAC) at the University of Washington and WSDOT Office of Strategic Assessment and Performance Analysis.
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\

Annual person miles traveled Annual vehicle delay’ Annual emissions
2011 vs. 2013 2011 . 2013 2011 vs. 2013
A %
290.2 231.3 348.4 1268 \@i 266.2 2194
in millions of miles in thousands of hours in millions of pounds of CO, equivalents

Commute travel times Bellevue to Seattle

2011 and 2013; weekday travel times in minutes at ~ Morning; 5-10 a.m.; Trip length 10 miles

Redmond to Seattle
Morning; 5-10 a.m.; Trip length 13 miles

the peak 5-minute interval including average and Target - 12 mins, Target - 16 mins,
reliable? travel times for single occupant vehicle mﬂ”@’ 21 m2073 KT 25
(SOV) and high occupancy vehicle (HOV) trips as 2011 -IE 27 2011 m 30

well as maximum throughput (target) and planned

transit® travel times. mQOKJ’ -i] 18

2011
M Average SOV MAverage HOV

20

m 2073-f3 23

2017 EEEL"123

. 2013 2013 IV
Reliable SOV Reliable HOV Transit Transit
MPlanned transit time Seattle to Bellevue Seattle to Redmond

Evening; 2-8 p.m.; Trip length 10 miles

Target- 12 mins.l

See Appendix pp. 5-15 for m2013 T
2071 A1

more commute routes

<2’ i

25
33

Evening; 2-8 p.m.; Trip length 13 miles
Target - 16 mins.

2013 IEEEEEIN 24
mzom 21 34

1
'S 17 )

2011 2071 IEEEEEA] 34
@ 2013 2013 I
Transit Transit
Green Lake Redmond ®
Person
6 GE) throughput®
at Medina
westbound only
\/ HOV 15,800
{ SOV 23,300
a—tn S. Kirkland @
- ]
o
Overlake
Lake
Washington

ﬁ @ Seattle

Transit system use
2013; For typical weekday morning (6-9 a.m.) and evening (3-6 p.m.) peak
periods; Ridership and percent of available seats occupied on select commutes

Bellevue@

gark and ride capacity

2013; Parking spaces and average percent occupied
for select park and rides (P&R)° (see map for locations)

. . . . Daily Percent
Corridor-wide?ridership By Commute peak period ofseats Seattle-Bellevue commute
- I o . riders occupied Percent
4.1 milion *ﬂ' transit riders Morning (6-9 a.m.) Park and ride Spaces occupied
annually Redmond to Seattle 4,244 73%  Greenlake P&R 411 100%
47_0 million passenger miles Bellevue to Seattle 607 55% South Kirkland P&R 783 75%
traveled annually  Seattle to Bellevue 500 s7% Redmond-Bellevue commute
Percent
transit seats Evening (3-6 p.m.) Park and ride Spaces occupied
occupied on Seattle to Redmond 4,596 63% Redmond P&R 377 100%
average Redmond to Seattle 1,755 58% Bear Creek P&R 283 100%
Overlake Transit Center 222 100%
[0)
Seattle to Bellevue 761 59% Overlake P&R 503 49%

Data source: Washington State Transportation Center (TRAC) at the University of Washington, WSDOT Urban Planning Office, Sound Transit, King County Metro, Community Transit and WSDOT

Office of Strategic Assessment and Performance Analysis.

Notes: Measures at the top of the page are for the SR 520 corridor between Seattle and Redmond for SOV trips only. 1 WSDOT defines delay as when average
speeds are slower than 85% of the posted speed limit. 2 Reliable travel time is the travel time that will get a commuter to their destination on time or early 19 out
of 20 weekdays, or 95% of the time. 3 Transit travel times by bus include off-highway travel to stops and may not be comparable to SOV/HOV times which are

highway only. 4 Peak period corridor-wide ridership includes trips on all SR 520 central Puget Sound area corridors. 5 For more park and ride information, see
http://www.wsdot.wa.gov/choices/parkride.htm. 6 Person throughput values include morning (6-9 a.m.) and evening (3-6 p.m.) peak period values.
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SR 520 tolling increases person throughput

State Route 520 (SR 520) was the most congested corridor
in the central Puget Sound area until tolling started on that
highway in December 2011. The only portion of SR 520
that is tolled is the Evergreen Point Floating Bridge, which
runs parallel to I1-90 across Lake Washington and is one

of the key commute and freight corridors connecting
Seattle, Bellevue and Redmond. The morning (5-10 a.m.)
and evening (2-8 p.m.) commutes experience heavy
congestion at specific locations along the corridor on

a daily basis. Hours of delay per person annually on

the SR 520 corridor decreased 53% from 2 hours and

8 minutes in 2011 to 1 hour in 2013. As a result, the
average commuter spent 1 hour and 8 minutes less on the
road over the course of 2013 compared to 2011. For this
same time period, person-miles traveled along area SR 520
decreased 20% and annual emissions decreased 23%.

SR 520 corridor productivity analysis

Highway productivity: As traffic increases, roads

are able to carry fewer vehicles, resulting in a drop in
productivity at speeds slower than maximum throughput
speed. In order to gauge the lost productivity, throughput
was analyzed on SR 520 at the Evergreen Point Floating
Bridge. In 2011 and 2013, productivity at this location
ranged from 74% to 100%. In 2013, the peak productivity

Throughput along eastbound SR 520 at the
ERt i ishese fiaisy Hpating

E29 0 HEd %ﬁftf@?fﬁa”z‘@ﬁs:ﬂ How
f = 0 vehicles per hour perlane = %
100%
80% -
A 2011

60% \2013

0,
40% On the average weekday at 9:10 a.m., SR 520
20% eastbound at the Evergreen Point Floating Bridge

operated at 74% productivity in 2013, compared to
0% operating at 85% productivity in 2011.
5 AM 8 AM 11 AM 2 PM 5PM 8 PM

Throughput along westbound SR 520 at the

gg § FrbatiRyaseese Rt 5joating f
i

’

100%

80% tzoﬁ and 2013
60%
40% On the average weekday SR 520
westbound at the Evergreen Point Floating
20% Bridge achieved 100% throughput
° productivity in 2013 and 2017.
0%.
5AM 8 AM 11 AM 2 PM 5PM 8 PM

Data source: WSDOT Urban Planning Office.
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loss of 26% occurred at 9:10 a.m. in the eastbound
direction. As a result, more than a quarter of the
roadway’s capacity was unavailable due to congestion.
The graphs below left show how throughput productivity
can vary by direction of travel and time of day.

The table below provides data on the productivity
losses at sample location by direction to illustrate
the opportunities to maximize system capacity.

Vehicle throughput on SR 520 holding steady
2011 and 2013; Maximum loss of vehicle throughput by
commute direction

Loss compared to 100% in

Location Direction 2011 2013 Change
SR 520 at Evergreen Eastbound 25% 26% 1%
Point Floating Bridge Westbound 0% 0% 0%

Data source: Washington State Transportation Center (TRAC) at the University of Washington.
Data analysis: WSDOT Urban Planning Office and Office of Strategic Assessment and
Performance Analysis.

Transit capacity: In 2013, the average transit ridership along
the 13-mile stretch of SR 520 (between Seattle, Bellevue and
Redmond) was about 7,600 daily riders during the morning
commute and 8,000 daily riders during the evening commute.
When tolling started in 2011 on SR 520, transit agencies
added 140 daily trips (20% increase) across the floating
bridge. Ridership increased about 46% from fiscal year (FY)
2010 (July 2009 through June 2010) to FY2014 (see p. 20).

SR 520 transit use ranged from 20% to 73% of the available
transit capacity. However, the majority of the transit trips
had more than 50% utilization. During the morning and
evening peak period, central Puget Sound area transit
agencies deployed about 70% of their fleet, helping reduce
vehicle miles traveled and greenhouse gas emissions.

Park and ride capacity: Availability of park and ride
(P&R) locations within the transit service network is
integral to ridership. Park and ride locations need to
have enough parking spaces to accommodate demand.
Along the SR 520 corridor, P&R utilization rates ranged
from 42% to 100%. For example, the South Kirkland
P&R recorded 75% utilization of the 783 available spaces
while the Green Lake P&R recorded 100% utilization

of the 411 available spaces (see map on p. 17).

Capacity constraints along SR 520

There are several routinely congested segments along
SR 520 between Seattle, Bellevue and Redmond that
lengthen the commute trip time. Congestion lasting

SR 520 Corridor Capacity Analysis in the Central Puget Sound Area



Significant improvements in SR 520 trip reliability

approximately an hour or more on a daily basis are
presented here. Roadway alignment, lane utilization
and traffic demand often affect corridor capacity.

Peak period commutes - Seattle, Bellevue and
Redmond: The morning commute on eastbound

SR 520 from Seattle to Bellevue routinely experienced
congestion between Montlake Boulevard and the
west end of the floating bridge, which began at

8:25 a.m., lasted for 25 minutes and created one mile
of congestion (not shown on the map below). The
eastbound SR 520 evening commute from Bellevue
to Redmond experienced congestion between NE
51st Street and SR 202. Congestion on this two-mile
segment began at 5:10 p.m. and lasted for 55 minutes.

The westbound SR 520 morning commute routinely
experienced congestion on the Evergreen Point
Floating Bridge across Lake Washington. Congestion
along this 2.5-mile segment began at 7:25 a.m. and
lasted for 1 hour and 50 minutes. During the evening
commute, westbound SR 520 from Bellevue to Seattle
experienced congestion between NE 124th Avenue
and the west end of the floating bridge. Congestion
along this six-mile segment began at 3:40 p.m. and
lasted for 3 hours and 5 minutes (see map below).

A Routinely congested segments of SR 520

2013; For weekday morning (5-10 a.m.) and evening (2-8 p.m.)

Commute trip reliability and average

travel times improve on SR 520

Of the 52 high demand commute routes monitored
in the central Puget Sound region, 12 are along

the SR 520 corridor between Seattle, Bellevue and

Renton. Of these 12 commutes, eight are tolled

trips that cross the Evergreen Point Floating Bridge.
The other four commutes are between Bellevue

and Redmond, and are not subject to tolling.

Between 2011 and 2013, all eight morning and evening
peak period commutes that use the tolled Evergreen
Point Floating Bridge saw significant improvements

in average and reliable travel times ranging from 2 to
10 minutes. For example, the average travel time for

the 10-mile Bellevue to Seattle evening commute was

22 minutes while the reliable travel time was 34 minutes
in 2013, improvements of 8 and 9 minutes relative to
2011. Following the start of SR 520 tolling, all commutes
crossing Evergreen Point Floating Bridge experienced
much faster travel times. Tolling on SR 520 helps manage
one of the most congested highway segments in the
central Puget Sound area as some commuters shift modes

to transit or carpool to avoid tolls, take alternative routes,

or avoid non-critical trips across Lake Washington.

The other four SR 520 commutes between Bellevue and

Redmond that are not subject to tolling
saw mixed results. Both the morning
commutes, Redmond to Bellevue and

peak periods; Length of backup in miles; Daily duration of congestion in hours

Morning commute

Westbound
2.5 miles
1.8 hours

Evening commute
O Bellevue

Westbound
6.0 miles
3.1 hours

Data source: Washington State Transportation Center (TRAC) at the University of Washington.

SR 520 Corridor Capacity Analysis in the Central Puget Sound Area

Bellevue to Redmond saw up to 1-minute
improvements in average and reliable
travel times. The evening commute on

SR 520 between Bellevue and Redmond
saw no change in average travel time
while the reliable travel time increased

by 2 minutes. Similarly, the SR 520
Redmond to Bellevue evening commute
average and reliable travel times increased
4 minutes and 5 minutes, respectively.

Redmond,

See gray box on p. 20 for more

Eastbound  details on SR 520 tolling.

2.0 miles
0.9 hour
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SR 520 commuters experience less delay

Delay improves following SR 520 tolling

On average weekdays, SR 520 commuters in the central
Puget Sound area experienced 64% less delay in 2013,
from 1,335 daily vehicle hours of delay in 2011 to 486 hours
in 2013. Delay is measured in vehicle hours, and occurs
when average speeds are less than 85% of posted speeds.
Most of the decrease in delay is due to implementing

tolling on SR 520 across the Evergreen Point Floating
Bridge in December 2011. The spiral graphs below show
the occurrence of delay at various locations along the
corridor by time of the day and direction of travel for 2013.

Greenhouse gas emissions decline 18%

All-day greenhouse gas emissions from vehicles traveling
along the SR 520 corridor between Seattle and Redmond
totaled 219.4 million pounds of carbon dioxide equivalents
(CO,g) in 2013, 18% less than in 2011. Emissions per mile
increase with delay (vehicles burn fuel less efficiently at slower

SR 520 delay between Seattle and Redmond

speeds), and other factors also affect emissions such as the
improving fuel efficiency of vehicles. Along SR 520, decreased
delay and traffic volume and improved fuel efficiency all
contributed to reducing overall emissions along these routes.

See Appendix pp. 13-14 for the emissions per person, per
trip along the SR 520 central Puget Sound area commutes.

How much is congestion costing you?

In 2013, the round trip commute congestion cost incurred
by each person along the SR 520 corridor was up to $960
annually; the Seattle to Redmond round trip was the most
expensive in 2013, a 33% decrease from $1,420 in 2011,
SR 520 tolling has helped reduce the cost of delay per
driver by $460 annually on this round trip, helping offset
some of the cost of tolls on the floating bridge. Shorter
trips between Seattle and Bellevue and between Bellevue
and Redmond cost between $210 and $770 annuallly.

See Appendix pp. 5-23 for corridor performance data.

2013; Weekdays only; Vehicle hours of delay; Shading represents intensity of delay

midnight
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2am.
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8 ps, 1-405
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5p.m.
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noon 11 am.

4 a.m.
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4

direction as indicated by the
arrows. Eastbound is read from
the center of the circle to the
outer edge; westbound from the
outer edge of the circle to the
center.

On SR 520, there is more delay
during the morning commute in
the eastbound direction. In the
evening, delay is more prominent
on SR 520 westbound. Around
the I-405 interchange, delay
occurs during both the morning
and evening commute.

8 p.m.

7 p.m.

Y
w 6 p.m.

A

5p.m.
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3 p.m.
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1-405
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Data source: Washington State Transportation Center (TRAC) at the University of Washington and WSDOT Office of Strategic Assessment and Performance Analysis.

SR 520 tolling reduces congestion

An average of 72,000 vehicles crossed the SR 520 Evergreen
Point Floating Bridge each weekday during fiscal year (FY)
2014 (July 20183 through June 2014), compared to 70,000
vehicles during FY2013. Traffic volumes on the SR 520
Bridge are down about one-third from pre-tolling levels.
Some of this volume was absorbed by the 140 daily bus trips
added along SR 520 (20% increase), as transit passenger
volumes crossing Lake Washington on the SR 520 Bridge
increased 46% in FY2014 compared to FY2010. Additionally,
more than 200 vanpools crossed the lake on SR 520 in
FY2014, an increase of more than 50%. Improvements
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in travel time along the SR 520 corridor, realized with
the start of tolling, have continued through FY2014.

Tolling to help pay for rebuilding bridge

Tolling on the SR 520 Bridge began in December 2011 with
two central goals: to help fund the replacement of the bridge
and to reduce congestion along SR 520. Tolling is expected
to raise $1.2 billion toward the construction of the SR 520
Bridge Replacement and High Occupancy Vehicle (HOV)
Program, which will build 12.8 miles of safety and mobility
improvements from -5 in Seattle to SR 202 in Redmond.

See Appendix p. 35 for SR 520 transit ridership trend.

SR 520 Corridor Capacity Analysis in the Central Puget Sound Area


http://wsdot.wa.gov/publications/fulltext/graynotebook/CCR14_appendix.pdf#page=35
http://wsdot.wa.gov/publications/fulltext/graynotebook/CCR14_appendix.pdf#page=13
http://wsdot.wa.gov/publications/fulltext/graynotebook/CCR14_appendix.pdf#page=5

Interstate 90 Corridor Capacity Analysis | °

Annual person miles traveled

2011 vs. 2013
4721 501.7

in millions of miles

Commute travel times

2011 and 2013; Weekday travel times in minutes at
the peak 5-minute interval including average and
reliable? travel times for single occupant vehicle
(SOV) and high occupancy vehicle (HOV) trips as
well as maximum throughput (target) and planned
transit’ travel times.

M Average SOV [l Average HOV
Reliable SOV 71 Reliable HOV

B Planned transit time

See Appendix pp. 5-15 for
more commute routes

Seattle

Person
throughput® at
floating bridge
HOV 26,600
SOV 38,900

Transit system use

Mercer
Island

Annual vehicle delay’

2011 vs. 2013
147.5 251.6

in thousands of hours

Bellevue to Seattle
Morning; 5-10 a.m.; Trip length 10 miles

Target - 12 min.s.
@ 2013 -E 26
2011 -1;] 20
mzms-f;] 18
20717 IEEl 14
2013 Y51

Transit

Seattle to Bellevue
Evening; 2-8 p.m.; Trip length 11 miles

Target- 13 mins.l
m2018 7 28
2077 HEKTE] 30
mzovs-ﬂ' 18
2077 IEE] 124

2013 I

Transit

Bellevue

\

Annual emissions

2011 . 2013
585.9 606.8

in millions of pounds of CO, equivalents

Issaquah to Seattle
Morning; 5-10 a.m.; Trip length 15 miles

Target - 19 mins.
2011 32

I
g 20’ T 22
2077 EEEI119

2013 I

Transit

Seattle to Issaquah

Evening; 2-8 p.m.; Trip length 16 miles
Target - 19 mins.

2013 XY 34
O, | e— s

1
mzms' 22
2077 EEEFY W 27

2013 T

Transit

2013; For typical weekday morning (6-9 a.m.) and evening (3-6 p.m.) peak periods;
Ridership and percent of available seats occupied on select commutes

. - . . Daily Percent
Corridor-wide*ridership By Commute peak period of seats
. o . riders occupied

3.7 million A transit riders Morning (6-9 a.m.)
annually Issaquah to Seattle 3,493 82%
47.9 million passenger miles Bellevue to Seattle 2,230 85%
traveled annually  |ssaquah to Bellevue 310 68%

79% transit seats Evening (3-6 p.m.)
occupied on Seattle to Issaquah 3,037 79%
average Seattle to Bellevue 2,282 85%
Bellevue to Seattle 837 92%

o
Eastgate

Person
throughput® at
Issaquah

HOV 16,700
SOV 36,200

gark and ride capacity

2013; Parking spaces and average percent occupied
for select park and rides (P&R)° (see map for locations)

Seattle-Bellevue commute

. Percent
Park and ride Spaces occupied
South Bellevue P&R 519 100%
Mercer Island P&R 447 100%

Bellevue-Issaquah commute

. Percent
Park and ride Spaces occupied
Eastgate P&R 1,614 99%
Issaquah Transit Center 819 99%
Issaquah Highlands P&R 1,010 98%

Data source: Washington State Transportation Center (TRAC) at the University of Washington, WSDOT Urban Planning Office, Sound Transit, King County Metro, Community Transit and WSDOT

Office of Strategic Assessment and Performance Analysis.

Notes: Measures at the top of the page are for the 1-90 corridor between Seattle and Issaquah for SOV trips only. 1 WSDOT defines delay as when average
speeds are slower than 85% of the posted speed limit. 2 Reliable travel time is the travel time that will get a commuter to their destination on time or early 19
out of 20 weekdays, or 95% of the time. 3 Transit travel times by bus include off-highway travel to stops and may not be comparable to SOV/HOV times which
are highway only. 4 Peak period corridor-wide ridership includes trips on all I-90 central Puget Sound area corridors. 5 For more park and ride information,
see http:/www.wsdot.wa.gov/choices/parkride.htm. 6 Person throughput values include morning (6-9 a.m.) and evening (3-6 p.m.) peak period values.
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More than 80% transit utilization along the 1-90 corridor

Interstate 90 (I-90) was one of the most congested
corridors in the central Puget Sound area before and after
tolling began on SR 520 in December 2011. 1-90 runs
parallel to SR 520 across Lake Washington, connecting
Seattle, Bellevue and Issaquah, and is one of the region’s
key commute and freight corridors. The morning (5-10
a.m.) and evening (2-8 p.m.) commutes experience
heavy congestion at specific locations along the corridor
on a daily basis. Hours of delay per person annually

on the 1-90 corridor increased 67% from 39 minutes in
2011 to 1 hour and 5 minutes in 2013. As a result, the
average commuter spent an additional 26 minutes on
the road over the course of 2013 compared to 2011. For
this same time period, person-miles traveled along the
[-90 corridor in the central Puget Sound area increased
6.3% and the annual emissions increased 3.6%.

1-90 corridor productivity analysis

Highway productivity: As traffic increases, roads

are able to carry fewer vehicles, resulting in a drop in
productivity at speeds slower than maximum throughput
speed. In order to gauge the lost productivity, throughput
was analyzed on I-90 at SR 900 in Issaquah. In 2011 and
2013, productivity at these locations ranged from 80% to
100%. In 2013, the worst productivity loss of 20% occurs
at 8:25 a.m. in the westbound direction, meaning one-fifth

‘Hakaugbputialong eastheumH-203t SR 900 (MP 16.5)
26L& 2 BidPrsealsuetisd Banpstiobseie Eastodurie flow
raBsRastppund = 1,660 vehicles per hour per lane = 100%
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)
40% On the average weekday |-90 eastbound at
20% SR 900 achieved 100% throughput
productivity in 2013 and 2011.
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Throughput along westbound 1-90 at SR 900 (MP 16.5)
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westbound at SR 900 achieved 80%
20% throughput productivity in 2013, compared
° to operating at 100% productivity in 2011.
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Data source: WSDOT Urban Planning Office.
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Vehicle throughput worsens along 1-90 near Issaquah
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