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Introduction

Aurora Avenue North is classified as a statewide urban principal arterial that serves
regional and local traffic north of downtown Seattle. It is designated a Highway of
Statewide Significance (HSS) and a T-2 statewide freight route by WSDOT and is often used
as an alternate route to Interstate 5 because it runs parallel to and west of the interstate.

This technical memorandum summarizes the traffic analysis performed in support of the
Aurora Avenue North - Transit, Pedestrian and Safety Improvement Project. This project
will widen Aurora Avenue North to a seven (7) lane roadway section comprised of a
northbound and southbound business access and transit (BAT) lanes, two general purpose
lanes in each direction, a left-turn lane/landscaped center median, curb-and-gutter and a
minimum ten-and-a-half feet wide sidewalk with landscaping. The sidewalk area will
require consolidation of some business access points and provide new driveways where
before there was continuous shoulder access. Additional improvements include street
lighting, enhanced transit areas, traffic signal modifications, relocation of utility poles, and
storm drainage improvements (if necessary).

The business access and transit lanes, turn restrictions resulting from the raised center
median, and sidewalk improvements can be expected to provide improvements and
benefits to intersection operations, transit reliability, pedestrian usage, and reducing the
angle and driveway type accidents.

This technical memorandum contains the AM and PM peak hour intersection operations
analysis for the existing (2005) year and the Build scenario for the year of opening (2010).
The operational analyses for both the No Build and Build scenarios in the design (2030) year
are also presented. This memorandum also includes a safety analysis, traffic volume
forecasting, and the methods and assumptions used to complete the operational analysis.
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Project Description

The Aurora Avenue North project is located within the City of Seattle in King County,
Washington. Aurora Avenue North is a major north/south urban highway that serves both
local and regional traffic within the City of Seattle. Aurora Avenue North, as named within
the City of Seattle, is a portion of signed State Route 99 (SR 99) that extends from north
Pierce County to north Snohomish County and serves as a regional link between cities
within the Puget Sound Region. Within the project limits, Aurora Avenue serves as a major
traffic artery for the City of Seattle, with links to I-5 through connections at North 130th
Street and North 145th Street.

The City of Seattle, in cooperation with the Washington Department of Transportation
(WSDOT) and the Federal Highway Administration (FHWA), proposes to make
improvements to Aurora Avenue North between North 110th Street and North 145th Street
(approximately 1.6 miles; see Figure 1). The project improvements are described in greater
detail below. These improvements are consistent with the Route Development Plan (RDP)
(WSDOT 2003) prepared by WSDOT for Aurora Avenue North between the north end of the
Battery Street Tunnel and North 145th Street in the City of Seattle, Washington (milepost
32.44 to milepost 40.47). The RDP is a 25-year plan intended to assist WSDOT, the City of
Seattle, and King County Metro in making informed decisions on future improvements to
the SR 99 corridor.

The RDP listed the following six long-term improvement recommendations for what was
referred to as the North Focus Area, from North 110th Street to North 145th Street (see
Figure 2):

Widen existing lanes

Add a southbound business access and transit (BAT) lane
Add a raised median with controlled access points
Construct a continuous amenity zone on both sides of SR 99
Improve pedestrian crossings

¢ Driveway consolidation at logical locations

This project has been designed with the intent of fulfilling those recommendations.

Existing Conditions

Physical Characteristics

The study area for this project extends along Aurora Avenue North from N. 110t Street to
N. 145t Street within the City of Seattle (see Figure 1). The study area includes eleven (11)
study intersections. The unsignalized intersection at N. 127th Street was not chosen to be a
study intersection. Seven intersections are currently signalized, while four of them are
unsignalized (stop-controlled on the minor street approaches to Aurora Avenue North).
These study intersections are located on Aurora Avenue North at:

e North 112th Street (signalized)

e North 115th Street (signalized)

e North 117th Street (signalized)
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e North 125th Street (signalized)
e North 128th Street (unsignalized)
e North 130th Street (signalized)
e North 135th Street (signalized)
e North 137t Street (unsignalized)
e North 140th Street (unsignalized)
e North 143t Street (unsignalized)
e North 145t Street (signalized)

Within the project limits, Aurora Avenue North is a six-lane roadway. Travel lanes through
the study area are typically 10 to 12-feet wide. In the northbound direction, there are two
general purpose lanes and business access and transit (BAT) lanes. The northbound BAT
lane begins north of N. 112th Street and is restricted to transit vehicles, vehicles accessing
business driveways, and right-turning vehicles exiting Aurora Avenue North. In the
southbound direction, there are two general purpose lanes only. A center two-way left-turn
lane (TWLTL) separates north and southbound traffic and provides full access to businesses
and cross streets throughout the length of the project. Additional exclusive left-turn pockets
occur at many of the study intersections described below.

Aurora Avenue North currently lacks adequate access management. Freestanding
commercial buildings with individual driveways or continuous shoulder access are
dominant along the roadway throughout the study area, resulting in a large number of
individual access points. Much of the existing business parking along the corridor is
directly adjacent to the roadway shoulders and is angled or perpendicular to the street.

Aurora Avenue North is also deficient for non-motorized travel. Numerous driveways,
limited curbs and sidewalks, and erratic parking all contribute to a general lack of safe
passage for pedestrians, wheelchairs, and bicyclists. Sidewalks are limited on either side of
the roadway and generally occur only in front of recently developed establishments. When
there are no sidewalks, there is shoulder width available for pedestrians and bus riders.

The roadway speed limit is posted at 35 miles per hour (mph) for the segment of Aurora
Avenue North between North 110t Street and North 115t Street. Between North 115t Street
and North 145t Street, the posted speed limit increases to 40 mph.

The following paragraphs describe the characteristics of the study intersections along
Aurora Avenue North. Figure 3 shows the current lane channelization and intersection
control.

Aurora Avenue North and North 112th Street

The Aurora Avenue North and North 112th Street intersection is a 4-leg, 2-phase signalized
intersection with permitted left-turn phasing on all approach legs. North 112th Street is the
access point to the Washelli Cemetery and intersects Aurora Avenue North at
approximately a 90-degree angle on both approaches. The southbound approach consists of
an exclusive left-turn pocket (approximately 200 feet long), two through lanes, and a shared
through/right-turn lane. The northbound approach consists of an exclusive left-turn pocket
(approximately 250 feet long), two through lanes, and a shared through/right-turn lane. The
eastbound approach on North 112th Street consists of an exclusive left-turn pocket
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(approximately 50 feet long) and a shared through/right-turn lane. The westbound
approach on North 112th Street consists of an exclusive left-turn pocket (approximately 65
feet long) and a shared through/right-turn lane. Marked crosswalks are provided on the
north, east, and west legs of the intersection.

Aurora Avenue North and North 115th Street

The Aurora Avenue North and North 115t Street intersection is a 3-leg, 3-phase signalized
intersection with protected/ permitted (flashing yellow) left-turn phasing on southbound
Aurora Avenue North. North 115t Street intersects Aurora Avenue North at approximately
a 90-degree angle from the east. The southbound approach consists of an exclusive left-turn
pocket (approximately 120 feet long) and two through lanes. The northbound approach
consists of two through lanes and a BAT lane (exclusive to transit and right-turning
vehicles). The westbound approach on North 115t Street consists of a single shared
left/right-turn lane. A marked crosswalk is provided on the north leg of the intersection.

Aurora Avenue North and North 117th Street

The Aurora Avenue North and North 117t Street intersection is a 3-leg, 3-phase signalized
intersection with protected/ permitted (flashing yellow) left-turn phasing on southbound
Aurora Avenue North. North 117t Street approaches Aurora Avenue North from the west
at a 90-degree angle. The southbound approach consists of an exclusive left-turn pocket
(approximately 120 feet long) and two through lanes. The northbound approach consists of
two through lanes and a BAT lane (exclusive to transit and right-turning vehicles). The
westbound approach on North 117th Street consists of exclusive left (approximately 240 feet
long) and right-turn lanes. A marked crosswalk is provided on the north leg of the
intersection.

Aurora Avenue North and North 125t Street

The intersection at Aurora Avenue North and North 125t Street is a 4-leg signalized
intersection with protected left-turn phasing on all approaches. North 125th Street intersects
Aurora Avenue North at a 90-degree angle. The southbound approach consists of an
exclusive left-turn pocket (approximately 100 feet long), a through lane and a shared
through/right-turn lane. The northbound approach consists of an exclusive left-turn pocket
(approximately 140 feet long), two through lanes, and a BAT lane. The cross street
approaches on North 125t Street include left-turn pockets (westbound pocket is 150 feet
long, eastbound pocket is 120 feet long) and one shared through/right-turn lane.
Crosswalks and pedestrian push-buttons are provided on all the intersection legs.

Aurora Avenue North and North 128th Street

At the intersection of Aurora Avenue North and North 128th Street, there are four
approaches, which generally meet at 90 degree angles. This intersection is unsignalized. The
approaches on North 128th Street are stop-controlled and consist of a single shared lane
approach in each direction. Traffic on Aurora Avenue North operates as the free movement.
The southbound approach to this intersection consists of a through lane, a shared
through/right-turn lane, and an exclusive left-turn pocket (approximately 130 feet long).
Similarly, the northbound approach consists of two through lanes, a BAT lane, and an
exclusive left-turn pocket (290 feet long). North and southbound left-turning traffic must
yield to opposing through traffic. Crosswalks are not provided at this intersection.
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Aurora Avenue North and North 130th Street

The Aurora Avenue North and North 130th Street intersection is a 4-leg signalized
intersection with protected left-turn phasing on all approaches. The northbound approach
includes a left-turn pocket (150 feet long), two through lanes, and a BAT lane. The
southbound approach includes a left-turn pocket (320 feet long), a through lane, and a
shared through/right-turn lane. The eastbound and westbound approaches each consist of a
left-turn pocket (westbound pocket is 190 feet, eastbound pocket is 210 feet long), a through
lane, and a shared through/right-turn lane. Crosswalks and pedestrian push-buttons are
provided on all legs except across the north leg, where a pedestrian overpass bridge is
provided.

Aurora Avenue North and North 135th Street

The intersection at Aurora Avenue North and North 135t Street is a 4-leg, 3-phase
signalized intersection. The northbound and southbound left turns have separate pockets
(each is 140 feet long) and protected phasing. The remaining northbound approach lanes
include two through lanes and a BAT lane, while the southbound approach consists of a
through lane and a shared through/right-turn lane. The eastbound approach is a single,
shared turn lane. The westbound approach includes a separate left-turn pocket (120 feet
long) and one shared through/right lane. Eastbound and westbound traffic share the same
phase with permitted left turns. Crosswalks and pedestrian push-buttons are provided on
all of the intersection legs.

Aurora Avenue North and North 137th Street

At the unsignalized intersection of Aurora Avenue North and North 137t Street, the
northbound and southbound approaches include two through lanes in each direction (with
a northbound BAT lane). The north and southbound movements are free and are divided by
a center two-way left turn lane that provides storage for left turning vehicles. There are no
exclusive turn pockets marked at this intersection. The storage distance northbound is
approximately 300 feet, while the storage distance southbound is approximately 660 feet
and extends upstream to North 140th Street.

The eastbound and westbound approaches on North 137th Street are stop-controlled and
each consists of a single, shared left/through/right-turn lane. Crosswalks are not provided
at this intersection.

Aurora Avenue North and North 140th Street

The Aurora Avenue North and North 140th Street intersection is a 3-leg, unsignalized
intersection. North 140th Street intersects Aurora Avenue North at approximately a 90-
degree angle from the east. This westbound approach consists of a single, stop-controlled,
shared left/through/right-turn lane. The southbound approach consists of two through
lanes and the northbound approach consists of two through lanes and a BAT lane (exclusive
to transit and right-turning vehicles). The northbound and southbound movements are free
and divided by a center two-way left-turn lane. This center lane provides separated storage
length for left-turning vehicles, which must yield to oncoming traffic. There are no exclusive
turn pockets marked at this intersection. A marked crosswalk is provided on the south side
of the intersection.
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Aurora Avenue North and North 143rd Street

The intersection at Aurora Avenue North and North 1434 Street is a 4-leg unsignalized
intersection. Through movements are free along Aurora Avenue North, which includes two
through lanes in the southbound direction and two through lanes and a BAT lane in the
northbound direction. The directions are separated by a center two-way left turn lane,
which provides storage for north and southbound left-turning vehicles. The cross street
approaches on North 1434 Street are stop-controlled and each include one shared
left/through/right-turn lane. Crosswalks are not provided at this intersection.

Aurora Avenue North and North 145th Street

At the intersection of Aurora Avenue North and North 145th Street, the northbound and
southbound approaches include two through lanes in each direction (with an additional
BAT lane northbound). The north and southbound directions also include left-turn storage
pockets, each of which is approximately 250 feet long. The eastbound approach on North
145t Street includes a through lane, a shared through/right-turn lane, and an exclusive left-
turn pocket approximately 120 feet long. The westbound approach also includes two
through lanes and exclusive left-turn (approximately 165 feet long) and right-turn
(approximately 300 feet long) pockets. This intersection is controlled by a 4-phase signal,
which provides protected left-turn phases. Crosswalks and pedestrian push-buttons are
provided on all of the intersection legs.

Traffic Volumes

Within the study area, average daily traffic volumes along Aurora Avenue North vary
between 35,000 vehicles per day (vpd) and 39,000 vpd. Daily traffic volumes are evenly
split between northbound and southbound travel.

Morning and afternoon peak period traffic counts were conducted at study intersections in
March and June of 2005 by the City of Seattle. The 2-hour counts occurred between 7 AM
and 9 AM in the morning and 4 PM and 6 PM in the afternoon. The traffic counts showed
that northbound travel is the dominant movement in the afternoon peak hour while
southbound travel is heaviest in the morning. The AM peak traffic volumes in the study
area are approximately 75 percent of the PM peak traffic volumes.

The 2005 peak period traffic counts had large volume differences between adjacent study
intersections that could not be fully explained by business driveway activity. Historical
traffic counts from 2002 and 2003 were used as part of the volume balancing effort to reduce
these volume differences. Figure 4 provides a summary of the adjusted existing AM and
PM peak hour study intersection turning movement volumes used in the intersection
operational analysis.

Pedestrian Volumes

Pedestrian volumes at intersection crosswalks were also collected with the traffic counts in
March and June of 2005. These counts showed pedestrian activity as high as 59 crossings
per intersection during the morning peak hour and 125 per intersection during the
afternoon peak hour. The lowest pedestrian counts were collected at the south end of the
study area near N. 117th Street and the highest at N. 135th Street and N. 145th Street. See
Appendix A for the original traffic count data collected in the study area.
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Transit Service

Transit service is provided in the study area by King County Metro. Route number 358
serves Aurora Avenue North in both directions, with many transit stops between North
110th Street and North 145t Street. Route number 345 provides service on North 130t Street,
which crosses Aurora Avenue North at a major transfer point. Similarly, route number 304
provides east/west service across Aurora Avenue North along North 145t Street. Table 1
shows the King County Metro route number, description, service days, service times and
directions, and typical headways of each route.

TABLE 1
King County Metro Routes within Study Area

Service Service Times'
No. Route Description Days (Direction) Typical Headways
358 Downtown Seattle to Aurora Weekdays  4:25 AM to 1:00 AM 6 to 7 minutes
Village (to Seattle) (between 6:30 AM and 8:00 AM
5:35 AM to 2:00 AM to Downtown Seattle, 4:30 PM
(to Aurora Village) and 6:00 PM to Aurora Village)
15 minutes
(all other times of day)
Weekends  5:05 AMto 1:00 AM 15 to 20 minutes
(to Seattle)
6:10 AM to 2:00 AM ;
30 t
(to Aurora Village) minutes
(after 7:00 PM)
345 Northgate to Shoreline Weekdays 6:00 AMto 11:00 PM 30 minutes
Community College (to Northgate)
6:20 AM to 12:00 AM
(to Shoreline CC)
Weekends 6:30 AM to 10:00 PM 30 minutes (Saturdays)
(to Northgate) 60 minutes (Sundays)
6:30 AM to 10:30 PM
(to Shoreline CC)
304 Downtown Seattle to Richmond Weekdays  6:10 AM to 8:25 AM 20 minutes (AM to Seattle)

Beach

(to Seattle)

3:35 PM to 6:40 PM
(to Richmond Beach)

30 minutes (PM to Richmond
Beach)

1 . :
Service times are approximate.
Source: http://transit.metrokc.gov

There are no Park-and-Ride lots located in the vicinity of the project area. Sound Transit
does not provide any transit service (ST Express) to the area. Transit zones (bus stops) are
not well defined, are often marked by a single pole-mounted sign, and lack safe access for
people with disabilities. The absence of safe, continuous pedestrian facilities dissuades
many potential transit patrons from using the bus system.

Current Ridership

Ridership data was collected for Metro routes 304, 345, and 358. The average weekday
(Monday - Friday) and weekend (Saturday, Sunday) boardings and deboardings at stops
within the study area are summarized in Table 2. Ridership data is provided in Appendix B.
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TABLE 2
King County Metro Ridership Data
February to June 2006
Bus Average Daily Average Daily Average Daily
Route Direction Boardings Deboardings Total
358" Northbound 345 894 1,239
Southbound 936 372 1,308
........... 3452 S ” s »
Westbound 30 41 71
VVVVVVVVVVV 3043 Eastbound 4 0 4
Westbound 0 5 5
358" Northbound 193 456 649
Southbound 673 312 985
----------- 3452 Eastbound 20 10 30
Westbound 18 42 60

1 — Stops providing data located along Aurora Avenue N. near the Washelli Cemetery
Entrance, N. 115th Street, N. 125th Street, N. 130th Street, N. 135th Street, and N.
145th Street intersections.

2 — Stops providing data located near the intersection of Aurora Avenue N. and N. 130th
Street.

3 — Stops providing data located near the intersection of Aurora Avenue N. and N. 145th
Street.

Source: Seattle Metro APC System.

Table 2 shows that average daily riders in the study area total approximately 2,700 on
weekdays and approximately 1,700 on weekend days.

Accident History

The most current accident data was provided by WSDOT for the period from January 1,
2002 to December 31, 2004. The following discussion will reveal the accident rates and the
important patterns that emerged from the analysis. The accident data is categorized by
intersection and roadway segment.

A total of 544 accidents were reported for the 3-year period along the study section of
Aurora Avenue North. Of the total, 277 resulted in property damage only, 265 accidents
resulted in an injury, and 2 fatal crashes were reported.

The predominant accident type along Aurora Avenue North in the past three years has been
rear-end accidents (34.9%). The rear-end accident is the most common type in a congested
corridor with stop-and-go conditions and long queues. The next most frequent accident
type was entering driveway (19.1%), common for a corridor with unmanaged access and
numerous business driveways. Combining the entering driveway (19.1%), angle (15.1%),
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entering at angle (8.1%), and leaving driveway (6.1%) accidents gives a total of 48.4 percent
angle-type accidents in the study area. Table 3 summarizes the type and frequency of the
accident.

TABLE 3

Aurora Avenue North Accident Type Summary (January 1, 2002 to December 31, 2004)
N. 110t Street to N. 145t Street

Accident Type Number of Accidents Percentage
Rear-end 190 34.9%
Entering driveway 104 19.1%
Angle 82 15.1%
Entering at angle 44 8.1%
Sideswipe, same direction 37 6.8%
Leaving driveway 33 6.1%
Pedestrian 16 2.9%
Object 15 2.7%
Other 12 2.2%
Parked 7 1.3%
Bicycle 2 0.4%
Sideswipe, opposite direction 2 0.4%
Total 544 100%

Sources: WSDOT Collision Data Office.

A trend not captured by Table 3 is the number of accidents occurring in the left-turn lane or
median and those involving at least one vehicle making a left-turn movement at an
unsignalized location. These are also accidents common for a corridor with unmanaged
access. In the three-year period, there were 177 (32%) accidents that involved one of the
vehicles in the crash turning left or the location of the impact being in the left-turn lane or
TWLTL median at an unsignalized location. This reveals that nearly one-third of the
accidents could be prevented by implementing the turn restrictions with the raised median.

During the three-year period along the study section an average of 181 accidents occurred
per year. The greatest number of accidents, 190, occurred in 2004. The fewest number of
accidents, 174, occurred in 2002. There were at least 89 and no greater than 95 accidents that
resulted in property damage only and between 85 and 95 accidents that resulted in injury
each of the three years. Two fatal crashes occurred in the three-year study, both in 2004, and
alcohol was not involved in either crash. One fatal crash occurred at the N. 115th Street
intersection, where a pedestrian (crossing against the signal) was struck and killed by a
vehicle traveling in the southbound direction. The second fatal crash occurred at the N.
128th Street intersection, where a southbound motorcycle (exceeding the speed limit) struck
a northbound vehicle turning left. Table 4 summarizes the yearly accidents.
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TABLE 4

Aurora Avenue North Accident Yearly Summary (January 1, 2002 to December 31, 2004)
N. 110% Street to N. 145t Street

Under
Year Aczﬁit:L ts PDO Injury Fatality (:?17::;2'
or Drugs
2002 174 89 85 0 2
2003 180 95 85 0 6
2004 190 93 95 2 7
Total 544 277 265 2 15

Sources: WSDOT Collision Data Office.

During the three-year study period, 393 of the 544 accidents occurred during daylight hours.
One-hundred and twelve accidents occurred during dark hours with street lights on. This
accounts for 93 percent of all accidents along Aurora Avenue North. The lighting
conditions of 11 accidents were unknown.

The surface condition during accidents was dry during 388 of the 544, or 71.3 percent. Wet
surface conditions accounted for 145 of the 544, or 26.6 percent. Snow /Slush or ice
accounted for only three total accidents. The surface conditions of seven accidents were
unknown. Table 5 summarizes the lighting and surface conditions during the 544 accidents.

TABLE 5

Aurora Avenue North Accident Conditions Summary (January 1, 2002 to December 31, 2004)
N. 110% Street to N. 145t Street

Surface Condition

Lighting Condition

Wet Dry Oil Snow/Slush Ice Unknown Total

Dark — Street Lights On 50 60 0 1 0 1 112
Dark — Street Lights Off 1 1 0 0 0 0 2
Dawn 5 0 0 0 0 0 5

Daylight 78 312 1 1 0 1 393
Dusk 10 10 0 0 1 0 21
Unknown 1 5 0 0 0 5 1

Total 145 388 1 2 1 7 544

Sources: WSDOT Collision Data Office.

Accident Rates

Roadway segment accident rates, expressed in “accidents per million vehicle-miles
traveled,” are used to compare the accident experience of one roadway segment to another.
Intersection accident rates, expressed in “accidents per million entering vehicles,” are used
to compare the accident experience of one intersection to another. These rates allow a
comparison to state and national rates for similar roads. The City of Seattle prioritizes high
accident intersections using the number of crashes occurring per year. The threshold for
signalized intersections is 10 accidents per year and the threshold for unsignalized
intersections is 5 accidents per year.
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The study section of Aurora Avenue North was divided into segments between study
intersections in order to quantify the accident rate. The accident rate was computed for each
intersection and segment based on reported accidents between 2002 and 2004, as shown in
Table 6.

TABLE 6
Intersection and Segment Accident Rates (January 1, 2002 to December 31, 2004)

Number of Accidents

Length ADT Average Annual
Description (miles)  (vpd) PDO |Injury Fatal Total Accident Rate'

Aurora Avenue North Intersections

N. 112" Street 0.05 30,200 4 1 0 5 0.15
N. 115" Street 0.05 31,800 14 13 1 28 0.80
N. 117" Street 0.05 33,600 6 13 0 19 0.52
N. 125" Street 0.05 39,600 20 22 0 42 0.97
N. 128th Street 0.05 31450 22 23 1 46 1.34
N. 130" Street 0.05 43450 20 18 0 38 0.80
N. 135" Street 0.05 33,950 11 13 0 24 0.65
N. 137" Street 0.05 31,950 6 6 0 12 0.34
N. 140" Street 0.05 31,450 5 13 0 18 0.52
N. 143" Street 0.05 31,200 27 19 0 46 1.35
N. 145" Street 0.02 45,200 32 16 0 48 0.97
Aurora Avenue North Segments

N. 110" Streetto N. 112" Street  0.09 38,130 3 1 0 4 0.10
N. 112" Streetto N. 115" Street  0.11 38,130 3 6 0 9 0.22
N. 115" Streetto N. 117" Street  0.12 38,100 8 4 0 12 0.29
N. 117" Street to N. 125" Street  0.27 38,100 22 28 0 50 1.20
N. 125" Street to N. 128" Street  0.15 38,190 25 30 0 55 1.32
N. 130" Street to N.135" Street 023 38,790 23 15 0 38 0.89
N. 135" Street to N. 137" Street  0.05 38,710 6 2 0 8 0.19
N. 137" Street to N. 140" Street  0.08 38,710 3 3 0 6 0.14
N. 140" Street to N. 143 Street  0.07 38,710 6 5 0 11 0.26
N. 143" Street to N. 145" Street  0.08 38,710 11 14 0 25 0.59
Totals for Aurora Avenue North 1.77 38,400 277 265 2 544 7.31

Notes:

Segments less than one-mile in length are considered as a one-mile segment to compute the
accident rate.

! Units for intersection accident rates are accidents per million entering vehicles. Units for roadway

segment accident rates are accidents per million vehicle-miles.

The study intersections along Aurora Avenue North had approximately 60 percent (326 of
544) of all accidents in the study area. These accidents occurred within 100 feet of a
controlled intersection and the highest number of accidents (48 of 280) occurred at N. 145t
Street. Intersection accident rates ranged from 0.15 accidents per million entering vehicles at
N. 112th Street to 1.35 accidents per million entering vehicles at N 143td Street. The
signalized intersections that had 10 or more accidents in a year were N. 115th Street (2002
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and 2004), N. 125th Street (2002, 2003, and 2004), N. 130th Street (2003 and 2004), N. 135th
Street (2004), and N. 145th Street (2002, 2003, and 2004). The unsignalized intersections that
had 5 or more accidents in a year were N. 128th Street (2002, 2003, and 2004), N. 137th Street
(2003), N. 140th Street (2002, 2003, and 2004), and N. 143rd Street (2002, 2003, and 2004). The
unsignalized intersections at N. 128th Street and N. 143rd Street have the second highest
three-year accident totals and two of the lowest traffic volumes among all intersections.
Together they had approximately 17 percent of all accidents in the study area over the last 3
years. Congestion and nearby business access contributed to the types of crashes
experienced at these two intersections.

The segments along Aurora Avenue North between study intersections had approximately
40 percent (218 of 544) of all accidents in the study area. The section of Aurora Avenue
North, between N. 125t Street and N. 128th Street, had the highest incidence of accidents in
the last three years when compared to the entire length. A contributing factor to this total is
the unsignalized intersection at N. 127th Street that was not considered a study intersection.
Roadway segment accident rates ranged from 0.10 accidents per million vehicle-miles
between N. 110t Street and N. 112th Street to 1.32 accidents per million vehicle-miles
between N. 125th Street and N. 128th Street. Statewide accident data from 2003 (latest
information available) indicates an overall average accident rate of 2.41 accidents per million
vehicle-miles for statewide urban principal arterials. Individual segment accident rates are
much less than the statewide average, but the accident rate for the study area (7.31 accidents
per million vehicle-miles) is much greater than the statewide average because it includes
intersection-related accidents.

The WSDOT Collision Data Office recognized two locations in the study area as High
Accident Locations (HALS) for the 2004-2006 Biennium listing. The two HALs were from
south of N. 125th Street to south of N. 135th Street and from N. 135th Street to N. 145th
Street. This is consistent with the intersection and segment accident rates summarized
above.
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Intersection Operational Analysis

Methods and Assumptions

A Synchro traffic operations model from the Route Development Plan! was modified for the
study area based on traffic counts and field observations. The model includes traffic volume
parameters, such as peak hour factors, truck percentages, pedestrians, and bicyclists that
were derived from the hourly turning movement counts.

Synchro software uses methodology defined in the 2000 Highway Capacity Manual (HCM
2000) to analyze both signalized and stop-controlled intersections. The model computes the
level-of-service, delay, and queue to quantify traffic operations at the study intersections
and determine whether the intersections meet the level-of-service goal set in the Methods
and Assumptions technical memorandum (see Appendix C).

Refer to Appendix C (Methods and Assumption technical memorandum) for the
assumptions and data inputs used in the Synchro model.

Based on existing turn movement counts, forecasted traffic volumes, and the assumptions
presented above, an operational analysis was prepared for the existing year (2005), year of
opening (2010), and design year (2030). The operational analysis evaluated intersection
LOS, intersection delay, and 95th percentile queue lengths. To uphold the LOS goal, LOS E
must be maintained for the Build analysis.

Intersection Level-of-Service

The Synchro software program, which incorporates the 2000 Highway Capacity Manual
(HCM) methodologies, was used to estimate level-of-service (LOS), a qualitative description
of traffic flow characteristics. The highest level (LOS A) describes free-flow conditions in
which vehicles experience minimal delay. The lowest level (LOS F) describes stop-and-go
conditions in which long delays are experienced by most vehicles in the traffic stream.

The LOS for stop-controlled intersections is defined by the control delay at the minor stop-
controlled approach. Control delay is defined as the total elapsed time from when a vehicle
stops at the end of the queue until the vehicle departs from the stop line; this time includes
the time required for the vehicle to travel from the last-in-queue position to the first-in-
queue position.

LOS defines the overall operations at a signalized intersection based on average control
delay. Control delay is a complex measure and is dependent on a number of variables,
including the quality of progression, the cycle length, the deceleration and acceleration
delay, the stopped delay, and the amount of green time available to a street. Table 7
describes the LOS and delay parameters.

1 Washington State Department of Transportation, Northwest Region, Planning and Policy Office. Route Development Plan,
State Route 99/Aurora Avenue North, From the North End of the Battery Street Tunnel (MP 32.44) to N. 145th Street (MP
40.47). March 2003.
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TABLE 7
HCM LOS and Delay Parameters
Unsignalized and Signalized Intersections

Delay1
LOS
Unsignalized Intersections Signalized Intersections
A <10 <10
B >10and <15 > 10 and <20
C >15and <25 > 20 and < 35
D >25and <35 >35and <55
E > 35 and <50 > 55 and < 80
F >50 >80

1 . . . .
Delay is measured in units of average seconds per vehicle.

95th Percentile Queue

The 95th percentile queue length is the accepted measurement in the transportation industry
for determining the necessary storage length at signalized intersections. This term is made
up of two concepts that can be explained separately. First, the queue length refers to the
distance from the front bumper of the first stopped vehicle to the rear bumper of the last
stopped vehicle. And second, the 95th percentile refers to the amount of time out of the
peak hour of travel that the line of cars will be that distance or less. In other words, the line
of cars will be less than the distance indicated 95 percent of the time. It is possible that the
line of cars will be longer, but only 5 percent of the time. Designing to the 95th percentile
queue length will minimize the occurrence of vehicles extending beyond the turn lane and
blocking through lanes, possibly into upstream intersections.

Existing Conditions and Deficiencies

The signalized intersections on Aurora Avenue North and the stop-controlled streets
intersecting it currently operate at LOS E or better during both AM and PM peak hours,
with three exceptions. The stop-controlled westbound approaches at N. 137th Street, N.
140th Street, and N. 143rd Street all operate at LOS F during the PM peak hour. The turning
movement volumes at these approaches are small, but the conflicting volume along Aurora
Avenue North is so high that few gaps exist. This effectively reduces the capacity of the
movement. Table 8 summarizes the existing peak hour levels-of-service at study
intersections along Aurora Avenue North.
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TABLE 8
Existing (2005) Intersection LOS Results

AM Peak Hour PM Peak Hour

Intersection LOS Delay? LOS Delay?

Aurora Avenue North & N. 112" Street A 3 A 4
Aurora Avenue North & N. 115" Street A 9 B 13
Aurora Avenue North & N. 117" Street A 5 B 16
Aurora Avenue North & N. 125" Street C 34 D 55
Aurora Avenue North & N. 128" Street E 37 C 19
Aurora Avenue North & N. 130" Street E 67 E 76
Aurora Avenue North & N. 135" Street B 13 B 19
Aurora Avenue North & N. 137" Street D 33 F >150
Aurora Avenue North & N. 140" Street’ Cc 17 F 69
Aurora Avenue North & N. 143" Street ' D 34 F 77
Aurora Avenue North & N. 145" Street D 49 E 69

Bold text indicates operations exceed goal of LOS E.
! Unsignalized intersection. Reported delay is for the highest minor street approach delay.

2 Delay is reported in units of average seconds per vehicle.

While many intersections may meet the LOS goal for acceptable operations, there are areas
of excessive queuing that exceed the available storage length of turn lanes or extend into an
upstream study intersection. These queues block other vehicles and prohibit the
progression of traffic along Aurora Avenue North, effectively reducing the mobility of the
corridor. These areas of congestion and blocking begin between the signalized intersections
at N. 125th Street and N. 130th Street and propagate north to the study area limit at N. 145th
Street. Table 9 shows the current 95th percentile queue lengths that exceed the available
storage.
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TABLE 9
Existing (2005) AM and PM Peak Hour 95th Percentile Queue Lengths!

Available Storage AM 95th Percentile PM 95th Percentile
Aurora Avenue North Intersection Length (ft) Queue (ft) Queue (ft)

N. 125" Street

Eastbound Left 1207 N/A 190
Northbound Left 140° N/A 200

N. 130" Street
Eastbound Left 210 N/A 310
Westbound Left 190 310 300
Northbound Through (each lane) 330 N/A 950

N. 135" Street
Southbound Through (each lane) 660 700 N/A

N. 145" Street
Eastbound Left 120 N/A 240
Westbound Left 170° 380 260
Northbound Through (each lane) 670 N/A 910
Southbound Left 250° N/A 310

' Queue lengths reported are those that exceed the available storage.

2 Storage lengths are based on striping limits, but turn pocket is preceded by a center TWLTL.
N/A: 95th percentile queue did not exceed available storage for that peak hour.

Storage and queue lengths rounded up to the nearest 10 feet.

The signalized intersections from N. 125th Street to N. 145th Street currently have 95th
percentile queue lengths that exceed the available storage. This mainly occurs during the
PM peak hour except at N. 130th Street, N. 135th Street, and N. 145th Street, which have
excessive queuing during the AM peak hour. During the AM peak hour, vehicles in the
southbound through lanes at N. 135th Street extend past N. 137th Street. During the PM
peak hour, vehicles in the northbound through lanes at N. 130th Street extend past N. 128th
Street and vehicles in the northbound through lanes at N. 145 Street extend past N. 143rd
Street. The northbound and southbound storage problems are consistent with the corridor’s
peak direction of travel.

Forecasted Traffic Volume Growth Trends

The Puget Sound Regional Council’s (PSRC) 2030 travel demand model was surveyed to
determine the expected growth in traffic volumes along Aurora Avenue North. At the
coordination meeting on July 26, 2005, CH2M HILL suggested an AM peak hour growth
rate of 0.85 percent per year and a PM peak hour growth rate of 1.23 percent per year as an
alternative to the 1.21 percent per year growth rate for both peak periods. All three growth
rates were derived from the PSRC’s travel demand model (computed assuming annual
compound growth) and the City agreed that separate growth rates for each peak period
were acceptable.
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The AM and PM peak hour traffic volume growth rates were applied to the 2005 existing
intersection turning movement volumes to derive year 2010 Build, 2030 No-Build and 2030
Build condition traffic volume forecasts.

Figure 5 shows the year of opening 2010 Build AM and PM peak hour traffic volumes
forecasted for the intersection operational analysis. Figure 6 shows the design year 2030 No-
Build AM and PM peak hour traffic volumes forecasted for the intersection operational
analysis. Figure 7 shows the design year 2030 Build AM and PM peak hour traffic volumes
forecasted for the intersection operational analysis.

Year of Opening (2010)

Future Build Conditions

Future traffic conditions were analyzed for the Build condition in the year of opening (2010)
and the design year (2030). The Build condition lane channelization and intersection control
were analyzed according to the channelization proposed in the Route Development Plan
(see Figure 8). The improvements include the following;:

e Extending the northbound BAT lane south to the north side of N. 110th Street.

¢ Widening Aurora Avenue North to provide a southbound BAT lane from north of
N. 110th Street to south of N. 145th Street.

e Replacing the center TWLTL with a raised, landscaped center median that narrows
at intersections and select mid-block locations to provide left-turn lanes.

e Restricting turns from N. 127th Street, N. 128th Street, N. 137th Street, N. 140th Street,
and N. 143rd Street to right-out only.

e Prohibiting left-turns into N. 128th Street and N. 143rd Street (southbound only).

e Provide for and allow U-turns (passenger cars only) and left-turns (passenger cars
and small delivery trucks) at all mid-block and signalized left-turn lanes.

Additional improvements were assumed to be in place (by 2010) north of N. 145th Street.
These improvements (within the City of Shoreline) include widening Aurora Avenue North
to provide a southbound BAT lane and a second southbound left-turn lane.

The improvements described above were assumed to be constructed by 2010. Forecasted
traffic volumes for both peak hours were used to analyze the study intersections. The
average annual growth rates used were 0.85 percent for the AM peak hour and 1.23 percent
for the PM peak hour. Forecasted traffic volumes for both peak hours were used to analyze
the study intersections. Figure 5 shows the year of opening (2010) Build AM and PM peak
hour traffic volumes forecasted for the intersection operational analysis.

Table 10 summarizes the 2010 Build peak hour levels-of-service along Aurora Avenue
North.
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TABLE 10
Future Build (2010) Intersection LOS Results

AM Peak Hour PM Peak Hour

Intersection LOS Delay? LOS Delay?

Aurora Avenue North & N. 112" Street A 4 A 7
Aurora Avenue North & N. 115" Street B 13 B 17
Aurora Avenue North & N. 117" Street A 8 B 15
Aurora Avenue North & N. 125" Street C 25 D 46
Aurora Avenue North & N. 128" Street B 13 B 14
Aurora Avenue North & N. 130" Street D 47 E 67
Aurora Avenue North & N. 135" Street A 8 B 14
Aurora Avenue North & N. 137" Street c 21 c 17
Aurora Avenue North & N. 140" Street’ B 11 D 28
Aurora Avenue North & N. 143" Street ' B 13 C 25
Aurora Avenue North & N. 145" Street D 52 D 52

! Unsignalized intersection. Reported delay is for the highest minor street approach delay.

2 Delay is reported in units of average seconds per vehicle.

Under the Build scenario, all the signalized intersections and stop-controlled approaches
intersecting Aurora Avenue North are forecasted to operate at LOS E or better during both
peak hours. Each of the stop-controlled approaches restricts the through and left-turn
maneuvers that require the largest gaps and, therefore, experience the most delay. Right-
turning vehicles require smaller gaps that allow them to enter the traffic stream more easily.

The recommended storage lengths were incorporated into the design to accommodate the
95th percentile queue lengths. In some cases this was not possible due to limitations of
widening the side street approaches for additional turn lanes. This caused more of the cycle
length to be used by the side street approaches and resulted in remaining areas of excessive
queuing that exceed the available storage length of turn lanes or extend to an upstream
study intersection. These queues block other vehicles and prohibit the progression of traffic
along Aurora Avenue North. Table 11 shows the predicted 95th percentile queue lengths
that will exceed the recommended storage.
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TABLE 11
2010 Build AM and PM Peak Hour 95th Percentile Queue Lengths!

Recommended AM 95th Percentile PM 95th Percentile
Aurora Avenue North Intersection  Storage Lengths (ft) Queue (ft) Queue (ft)

N. 125" Street

Eastbound Left 250 N/A 340
N. 130" Street
Eastbound Left 320 N/A 380
Westbound Left 380 410 450
Northbound Through (each lane) 330 N/A 1,030
Southbound Left 390 N/A 460
N. 135" Street
Westbound Left 120 N/A 140
N. 145" Street
Eastbound Left 120 150 380
Westbound Left 300 500 410
Northbound Through (each lane) 670 N/A 990

" Queue lengths reported are those that exceed the recommended storage.
N/A: 95th percentile queue did not exceed recommended storage for that peak hour.
Storage and queue lengths rounded up to the nearest 10 feet.

The signalized intersections from N. 125th Street to N. 145th Street are predicted to have at
least one approach with 95th percentile queue lengths that exceed the available storage.

This primarily occurs during the PM peak hour except at N. 130th Street and N. 145th Street,
which have excessive queuing in the side street left-turn pockets during the AM peak hour.
During the PM peak hour, vehicles in the northbound through lanes at N. 130th Street and
N. 145th Street will extend past the upstream intersection and block the progression of
traffic.

Design Year (2030)

Future No-Build Conditions

Future traffic conditions were analyzed for the design year (2030) No-Build condition.
Future traffic conditions were not analyzed for the year of opening (2010) No-Build
condition according to Table 1 of the Methods and Assumptions technical memorandum
(see Appendix C). The No-Build condition lane channelization and intersection control
were assumed to remain the same as currently exists because no other improvement projects
are currently planned. Optimization of signal timing was performed for the signalized
intersections as a coordinated system. Figure 3 provides the current intersection lane
channelization and control.

Forecasted traffic volumes for both peak hours were used to analyze the study intersections.
The average annual growth rates used were 0.85 percent for the AM peak hour and 1.23
percent for the PM peak hour. Figure 6 shows the design year (2030) No-Build AM and PM
peak hour traffic volumes forecasted for the intersection operational analysis.
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Table 12 summarizes the 2030 No-Build peak hour levels-of-service along Aurora Avenue
North and at the stop-controlled intersecting streets.

TABLE 12
Future No-Build (2030) Intersection LOS Results

AM Peak Hour PM Peak Hour

Intersection LOS Delay? LOS Delay’

Aurora Avenue North & N. 112" Street A 5 A 4
Aurora Avenue North & N. 115" Street A 7 C 32
Aurora Avenue North & N. 117" Street A 6 Cc 35
Aurora Avenue North & N. 125" Street D 40 F 84
Aurora Avenue North & N. 128" Street F >150 F >150
Aurora Avenue North & N. 130" Street E 68 F 144
Aurora Avenue North & N. 135" Street A 7 D 52
Aurora Avenue North & N. 137" Street’ F 78 F >150
Aurora Avenue North & N. 140" Street’ Cc 20 F >150
Aurora Avenue North & N. 143" Street ' F >150 F >150
Aurora Avenue North & N. 145" Street E 72 F 122

Bold text indicates operations exceed goal of LOS E.
! Unsignalized intersection. Reported delay is for the highest minor street approach delay.

2 Delay is reported in units of average seconds per vehicle.

Under the No-Build scenario, all the stop-controlled approaches intersecting Aurora
Avenue North are forecasted to operate at LOS F during both peak hours, except during the
AM peak hour at N. 140th Street. This would occur because north and southbound traffic
are expected to leave minimal gaps for side-street traffic to make a turn.

The signalized intersections between N. 112th Street and N. 117th Street are forecasted to
operate at LOS C or better during both peak hours. Beginning with N. 125th Street, the
signalized intersections to the north are forecasted to operate at LOS E or F, with few
exceptions. The intersection at N. 135th Street shows LOS D or better during both peak
hours, but it is unlikely that the signal would operate this well with queuing and blocking
from adjacent signalized intersections.

Table 13 shows the predicted 95th percentile queue lengths that will exceed the available
storage.
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TABLE 13
Future No-Build (2030) AM and PM Peak Hour 95th Percentile Queue Lengths'

Available Storage AM 95th Percentile PM 95th Percentile
Aurora Avenue North Intersection Lengths (ft) Queue (ft) Queue (ft)

N. 112" Street

Eastbound Left 50 N/A 70
N. 115" Street
Northbound Through (each lane) 820 N/A 1,450
Southbound Left 1207 N/A 210
N. 117" Street
Westbound Left 240 N/A 290
Northbound Through (each lane) 890 N/A 1,580
Southbound Left 1207 N/A 150
N. 125" Street
Eastbound Left 120° 200 430
Westbound Left 150 180 180
Northbound Left 1407 180 260
N. 130" Street
Eastbound Left 210 N/A 510
Westbound Left 190 490 580
Westbound Through (each lane) 660 N/A 770
Northbound Left 150° 160 N/A
Northbound Through (each lane) 330 N/A 1,560
Southbound Left 320° N/A 560
N. 135" Street
Westbound Left 120° N/A 200
Southbound Through 660 N/A 700
N. 137" Street
Eastbound Left/Thru/Right 120 N/A Error
N. 145" Street
Eastbound Left 120 180 510
Westbound Left 1702 620 580
Westbound Right 300 N/A 370
Northbound Through (each lane) 660 N/A 1,380
Southbound Left 2507 410 690
Southbound Through (each lane) 990 1,100 N/A

' Queue lengths reported are those that exceed the available storage.

2 Storage lengths are based on striping limits, but turn pocket is preceded by a center TWLTL.
N/A: 95th percentile queue did not exceed available storage for that peak hour.

Error: Queuing exceeds limits of equation. No distance given.

Storage and queue lengths rounded up to the nearest 10 feet.

During the AM peak hour, excessive queuing is expected at N. 125th Street, N. 130th Street,

and N. 145th Street. Although the analysis does not show it, excessive southbound queues
could still be expected at N. 135th Street during the AM peak hour. The 95th percentile
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queue lengths are reduced by the metering effect of upstream intersections. During the PM
peak hour, all but three study intersections (N. 128th Street, N. 140th Street, and N. 143rd
Street) are predicted to have at least one approach with an excessive queue length. PM peak
hour vehicles in the northbound through lanes at N. 115th Street, N. 117th Street, N. 130th
Street, and N. 145th Street will block the upstream study intersection. This will also have a
metering effect at adjacent study intersections, such as N. 125th Street and N. 135th Street.
At the same time southbound queuing at N. 135th Street will block the upstream
intersection at N. 137th Street.

Future Build Conditions

Future traffic conditions were analyzed for the Build condition in the year of opening (2010)
and the design year (2030). The Build condition lane channelization and intersection control
were analyzed according to the channelization proposed in the Route Development Plan
(see Figure 8). The improvements include the following:

e Extending the northbound BAT lane south to the north side of N. 110th Street.

e Widening Aurora Avenue North to provide a southbound BAT lane from north of
N. 110th Street to south of N. 145th Street.

¢ Replacing the center TWLTL with a raised, landscaped center median that narrows
at intersections and select mid-block locations to provide left-turn lanes.

e Restricting turns from N. 127th Street, N. 128th Street, N. 137th Street, N. 140th Street,
and N. 143rd Street to right-out only.

e Prohibiting left-turns into N. 128th Street and N. 143rd Street (southbound only).

e Provide for and allow U-turns (passenger cars only) and left-turns (passenger cars
and small delivery trucks) at all mid-block and signalized left-turn lanes.

Additional improvements were assumed to be in place (by 2010) north of N. 145th Street.
These improvements (within the City of Shoreline) include widening Aurora Avenue North
to provide a southbound BAT lane and a second southbound left-turn lane.

Design Year (2030)

Future traffic conditions were analyzed for the design year (2030). Forecasted traffic
volumes for both peak hours were used to analyze the study intersections. The average
annual growth rates used were 0.85 percent for the AM peak hour and 1.23 percent for the
PM peak hour. Figure 7 shows the design year (2030) Build AM and PM peak hour traffic
volumes forecasted for the intersection operational analysis.

Table 14 summarizes the 2030 Build peak hour levels-of-service along Aurora Avenue North
and provides the 2030 No-Build results from Table 12 for comparison.
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TABLE 14
Future Design Year (2030) No-Build and Build Intersection LOS Results

2030 No-Build 2030 Build

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour

Intersection LOS Delay2 LOS Delay2 LOS Delay2 LOS Delay2

Aurora Avenue North & N. 112" Street A 5 A 4 A 4 A 8

Aurora Avenue North & N. 115" Street A 7 Cc 32 B 13 C 30
Aurora Avenue North & N. 117" Street A 6 Cc 35 A 10 E 56
Aurora Avenue North & N. 125" Street D 40 F 84 D 36 F 86
Aurora Avenue North & N. 128" Street F >150 F >150 B 15 C 21

Aurora Avenue North & N. 130" Street E 68 F 144 E 68 F 134
Aurora Avenue North & N. 135" Street A 7 D 52 A 10 D 43
Aurora Avenue North & N. 137" Street’ F 78 F >150 D 26 C 20
Aurora Avenue North & N. 140" Street c 20 F >150 B 12 E 43
Aurora Avenue North & N. 143" Street ' F >150 F >150 B 15 E 40
Aurora Avenue North & N. 145" Street E 72 F 122 E 74 F 95

Bold text indicates operations exceed goal of LOS E.
! Unsignalized intersection. Reported delay is for the highest minor street approach delay.

2 Delay is reported in units of average seconds per vehicle.

Under the Build scenario, all of the stop-controlled approaches intersecting Aurora Avenue
North are forecasted to operate at LOS E or better during both peak hours. This is because
each of the stop-controlled approaches restricts the through and left-turn maneuvers that
require the largest gaps and, therefore, experience the most delay. Right-turning vehicles
require smaller gaps that allow them to enter the traffic stream more easily.

During the AM peak hour, all of the signalized intersections are forecasted to operate at LOS
E or better. Similar results are expected in the PM peak hour except at N. 125th Street, N.
130th Street, and N. 145th Street. The intersection at N. 135th Street is predicted to operate
at LOS D or better during both peak hours, but it is unlikely that the signal would operate
this well with the expected queuing and blocking effects from adjacent signalized
intersections. Three signalized intersections are predicted to operate at LOS F during the
PM peak hour in both No-Build and Build conditions (N. 125th Street, N. 130th Street, and
N. 145th Street). The Build condition shows that the delay at these intersections is predicted
to worsen by 2 seconds (N. 125t Street) or improve by as much as 27 seconds per vehicle (N.
145th Street) compared to the No-Build.

Overall, the Build condition improves the operations of the signalized intersections,
especially the stop-controlled approaches when compared to No-Build. The 2030 No-Build
condition is predicted to have 10 instances of intersections operating at LOS F, whereas the
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2030 Build condition is predicted to have 3 instances of intersections operating at LOS F.
The proposed improvements totally eliminate the predicted instances of LOS F operation at
stop-controlled approaches.

The recommended storage lengths were incorporated into the design to accommodate the
95th percentile queue lengths. In some cases this was not possible due to limitations of
widening the side street approaches for additional turn lanes. This caused more of the cycle
length to be used by the side street approaches and resulted in remaining areas of excessive
queuing that exceed the available storage length of turn lanes or extend to an upstream
study intersection. These queues block other vehicles and prohibit the progression of traffic
along Aurora Avenue North. Table 15 shows the predicted 95th percentile queue lengths
that will exceed the recommended storage.

TABLE 15
2030 Build AM and PM Peak Hour 95th Percentile Queue Lengths!

Recommended AM 95th Percentile PM 95th Percentile
Aurora Avenue North Intersection  Storage Lengths (ft) Queue (ft) Queue (ft)

N. 112" Street

Eastbound Left 50 N/A 70

N. 115" Street

Northbound Through (each lane) 820 N/A 1,440

N. 117" Street

Westbound Left 240 N/A 250
Northbound Through (each lane) 890 N/A 1,660
N. 125" Street
Eastbound Left 250 260 440
Westbound Left 150 200 180
N. 130" Street
Eastbound Left 320 N/A 520
Westbound Left 380 530 600
Westbound Through (each lane) 660 N/A 730
Northbound Through (each lane) 330 N/A 1,550
Southbound Left 390 N/A 610
N. 135" Street
Westbound Left 120 N/A 180
N. 145" Street
Eastbound Left 120 190 500
Westbound Left 300 650 560
Westbound Right 300 N/A 530
Northbound Through (each lane) 670 N/A 1,290
Southbound Through (each lane) 990 1,120 N/A

' Queue lengths reported are those that exceed the recommended storage.
N/A: 95th percentile queue did not exceed recommended storage for that peak hour.
Storage and queue lengths rounded up to the nearest 10 feet.
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In the future, only the stop-controlled intersections are predicted to have approaches
without excessive queuing. The excessive queues are primarily predicted to occur during
the PM peak hour except at N. 125th Street, N. 130th Street, and N. 145th Street, which all
have excessive queuing during the AM peak hour. Although the analysis does not show it,
excessive southbound queues could still be expected at N. 135th Street during both peak
hours. The predicted 95th percentile queue lengths are reduced by the metering effect of
upstream intersections. During the PM peak hour, vehicles in the northbound through
lanes from N. 115th Street to N. 145th Street will block the upstream study intersection. This
will also have a metering effect at adjacent study intersections like N. 125th Street.

Compared to the No-Build condition, the Build has the same number of intersections and
three less approaches with 95th percentile queue lengths that exceed the recommended
storage during the AM peak hour. And during the PM peak hour, the Build has one fewer
intersection and six fewer approaches with 95th percentile queue lengths that exceed the
recommended storage. The AM peak hour shows similar queuing to the No-Build, but the
PM peak hour is predicted to have definite improvements to traffic moving along Aurora
Avenue North. In addition, both peak travel periods will have reduced delays to stop-
controlled approaches, as shown in Table 15.
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Expected Improvements and Benefits

The improvements analyzed in the design year (2030) show that traffic operations at
signalized intersections and stop-controlled approaches are predicted to improve compared
to the No-Build condition. These improvements combined with the sidewalk, enhanced
transit areas, and business access point consolidation into defined driveways are expected to
provide benefits to transit operators and users, allow greater pedestrian usage and ease, and
improve safety for all modes of travel.

Transit

The extension of the northbound BAT lane to south of N. 112th Street and the construction of
a new southbound BAT lane can be expected to improve the reliability and speeds of the
transit system serving north Seattle along Aurora Avenue North. Specifically, the BAT lane
allows buses to avoid the congestion of the through lanes in both directions and for longer
lengths of the route. This may allow for increased or new transit service.

The bus stops will be enhanced with urban treatments and lighting, thereby clearly defining
them as transit areas and making them more secure. These transit-oriented improvements
will be integrated with a continuous sidewalk system.

Pedestrian

The Aurora Avenue North improvements will improve conditions for pedestrians by
providing a continuous sidewalk system on both sides of the roadway and easier access to
the transit system. The project will widen the total width of the roadway, which will
increase the time necessary for pedestrians to cross the street in crosswalks at signalized
intersections.

Safety

Multiple locations along Aurora Avenue North have been identified as High Accident
Locations (HAL) by WSDOT. The safety analysis indicated that the overall accident rate
(7.31 accidents per million vehicle-miles) is approximately three times greater than the
statewide average for similarly classed roadways. The safety analysis also showed that
nearly half (48.4 percent) of the accidents were some form of angle or driveway accident.
And approximately one-third (32%) of the accidents involved one of the vehicles turning left
or the location of the impact being in the left-turn lane or TWLTL median at an unsignalized
location.

Many of these accidents can be attributed to the continuous shoulder access to businesses.
The access management provisions that were incorporated into the project are expected to
reduce the accident experience along Aurora Avenue North.

Removing the center TWLTL and installing a landscaped median that will control access at
mid-block locations and unsignalized intersections will limit the conflict points between
opposite direction vehicles. This can be expected to contribute to a reduction in the
driveway and angle type accidents.
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Truck and Emergency Vehicle Access

The restrictive, landscaped medians included under the Build alternative would affect
routing and access to properties along Aurora Avenue North. Trucks accessing Aurora
Avenue North from regional points would be able to position for right-in/right-out access
by using the I-5 interchanges at North 105th Street/Northgate Way, North 130th Street (to
and from the south only), and North 145th Street to access properties on both sides of
Aurora Avenue North. Once the proposed improvements have been constructed local truck
traffic delivery routes will adjust so that access to the properties will be right-in and right-
out movements. The nearest parallel arterials for use as truck circulation are Roosevelt Way
North, Linden Avenue North, Dayton Avenue North, and Meridian Avenue North (City of
Seattle Department of Transportation, Major Truck Streets Map, November 13, 2002).

Access to properties and cross streets will be maintained by locating mid-block and
unsignalized median openings between signalized intersections. Left-turns for trucks and
passenger vehicles and U-turns for passenger vehicles will be allowed from these openings.
The same left and U-turn accommodations will be made at all signalized intersections. The
Build alternative would have 9 unsignalized median openings along the 1.75-mile project.
These openings will make it possible for trucks and emergency vehicles to make left-turns
into unsignalized cross streets and properties along the project. The openings will be
designed to accommodate a SU design vehicle, which is typically the size of truck used to
make deliveries to residents and businesses. The City could monitor neighborhood streets
for inappropriate truck traffic and take measures to discourage such action.

Neighborhood Traffic Impacts

Measures to address increases neighborhood traffic impacts could be applied during and
after construction. The Neighborhood Traffic Control Program (NTCP) could be used to
address cut-through traffic issues and inappropriate truck traffic. The NTCP is available to
business owners, residents, and anyone in nearby neighborhoods to monitor traffic impacts
on adjacent and parallel streets to Aurora Avenue North during and after construction. If a
street has traffic growth resulting from the Aurora Avenue North Transit, Pedestrian, and
Safety Improvement Project that is documented, then physical devices may be installed such
as traffic circles, diverters, chicanes, or street closures.
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Figure 2. Proposed
Source: WSDOT 2003. Future Cross Section
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Jul 24 05 09:39a TC2ing 425-861-8877
TC? Trarffic Count Consultants, Inc, 13623 184th Avenua NE, Woodinvile, WA 98072
Phone: (425} 869-B866 FAX: (425) BE1-84T7
Vehicla Yolume Summary
e ——————— -
Jintersection: Aurora Ave N @ N 115th St Dade of Count: Thu 12.5.02
Location: Seattle Checked By: FH
Time Froen North on (SB) From South on (NB} From East on (WB) From West on {EB) Trtoeval
Interval Aurcra Ave N Aurora Ave N N 115th S5t - - wa Total
Endingat T L $ R T L 5 R T L s R T L s R
4215 P 3 18 74 [ 7 0 341 18 5 3l ] 49 0 0 D o 721
430P 5 17 286 ] [ a 441 16 1 17 ) 37 ] 0 ] *] 814
445 F 2 16 290 0 E] 0 389 19 1 20 0 39 0 Q 9 0 783
500 P 2 22 260 0 -] 0 87 13 3 21 *] 38 0 ] 0 1] 741
515 P 1 17 256 D 2 0 410 20 1 21 0 ¥ 0 o) [ ) 780
5:30P 2 19 290 '] ] jH 353 23 2 18 [ 39 O 0 0 ] 742
545 P 1 17 226 0 G )] 382 1% O 30 0 2 1] D 0 ] 713
B.00 P 3 18 285 Q 2] 0 M2 16 1 21 0 30 1) ] 0 0 72
B:15 P D o 1] 0 0 0 1] Q 0 [ 0 D ] 0 1] 0 Q
&30 P D ] D '] 0 0 0 Q ] 0 1] O +] *] D 1] 0
645 P 0 Q 1] 0 '] 0 [H 1] o 0 ] 0 0 1] 1] 1] a
7:00 P 1] 0 ] [} [*] ] 2] Q D 0 Q ] 3 Q 0 [+] ]
Total
Survey 15 144 | 21687 0 50 0 3065 141 14 189 0 300 0 0 D ) LRgs
415 P 10 615 P Peak Hour Summary _
Total 10 | 727 toe2 | ] 22 | 0 [ 1837 | ‘es s|_7_9J 0 | 150 ol o] o [ o 3098
Appraach 1184 1705 229 0 3098
ki aid 1% 1% 3% n'a 1%
PHF 0.95 0.93 0.97 nis 0.5
Lagend. 7= Number of haavy vehicles (greater than 4 wheels)
L= Left-Turn
5= Straight
Re Right-Tumn
HV= Heavy Vehicies
PHF= Peak hour Factor (Peak hour volume / (4°Highest 15 minutas))
Prapared For: TSI KO2u123-005p|
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VEHICLE VOLUME SUMMA

FILE NO. Azo
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DEPARTMENT OF TRANSPORTATION
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B7/25/2005 1@:27  425-B61-8B877 TCZ ING PAGE B2
TG? Traffic Count Consuitants, Inc. 13623 184th Ave NE, Woadinville, WA 58072
- Phone: (425) 861-8866  FAX: (425) 561-8677
Vehicle Volume Summary
Imersection: ﬁ::ruj Avenue N @ N 130th Straat Date of Count: Thu 12.5.02
Location; ] Checked By: FH
Time From Norl un (6B) From Southon (NB) | From East on (WB) From Weston (B} | Interval
intarval Aurorp Avenus N Aunarg Avenie N N 130th Street N 130th Shreet Total
Endnget | T ] L 5 R T L S RITI L S RI1T ] L 5
Z30F | 7 1 41 ([ 2B 1 = 3 | 26 | 35 | 35 [ 1 | 35 | 80 | 0| 4] 2| %0 [ 19 B74
4450 | 6 | 62 (| 217 1 1% 3F 18 | 363 ] 3| 8] 6 120] a1 ] 31 3] 1123 1002
s00F 1 6 eIl zec 74 T 5 1 20 | 505 586 | | il | 3] a4 | e | 6] 1oe
18P | 3] 38 ] 176 | 28 4 32 37 J 28 | O] 49 [ 13| a9 | 2] 40| & | 17 1002
530P | 1 | 43 ] 330 28 1 24 f 407 | 34 ] 1[40 F 96 | 31 ] 3 ) a1 | 82 | 13 1089
43P J 0 | 551 234 1 25 1 37 | 256 | 23 | 1. | & | 129 N G T 1077
oop F 3] 43 1e0) %6 ] 1 1 21 | 340 | 26 | 2 | a1 | 116 | 48[ 2 | 63 § a2 | 18 | o096
e18P I 6 1 46 (1 o1 ) 23 T 21 23 1"387 | 24 | 0 | 45 | 905 | 40 | & | »0 J &3 | 10 | 1025
g30P | a | o 0 D 0 0 0 oJo i 0 o [a] o 0 0 D
645FP | 0 | O ) 0 0 0 0 0D O O i 0 o] o 0 0 0
700P [ O] O 0 0 D 0 0 o 1 0.1 0 7 0101 0 ) 0 o
7.15F | 0O 0 g 0 0 0 0 Dol o 7 6 lof o 0 0 0
Total
Suvey | 31| 8770 qvap| 79 | 18| 206 [ 2981 244 ] 19 | 353 | oo | o7s ] 28 | 319 | 623 | 126 | s34z
4:30P o 5:30P  Peak Hour Summary _ N
Fotal 6 | 1592 B78 BG 11 g9 1532 § 134 | 95 | 188 | 472 [ 133 | 11 [ 184 | 324 | &8 4271
ApRIOATH 1158 1765 i) 507 4273
v % 1% 7% 2% 1%
PHF 0.81 0.95 0.88 0.92 0,96
Lagand: T= Numbar of heavy vebicles (greater than 4 wheels)
L= La# -Tum -
8= Straight
R= Right-Tum
HV= Heavy Veahicles .
PHF= Peal hour Factor (Peak hour volume 7 (4*Highest 15 minutes))
Praparad For: TSI ‘ KDZu1.23-002p




Jul 24 0S5 09:40a TC2inc 425-861-8877 pF-9
TC? Traffic Count Consultants, Inc. 13623 184th Ave NE, Woodinville, WA 98072
Phone: (425) 861-88566  FAX: (425) 861-8877
Vehicle Volume Summary
Intersection: Aurora Avenue N @ N 145th Street Date of Count: Tue 12.3.02
Location: Seattle Checked By: FH
— Time From North on (SB) From South on {NB) From East on (WB) From West on (EB) interval
Interval Aurora Avenue N Aurora Avanue N N 145th Street N 145th Streat Total
Endingat | T L | S R | T L S TR | T L S R | T ] L S R
415P | 4 | 58 | 174 20 p) 17 35 |46 | 6 | 43 | 117 [ 28 J O | 53 1 127 | = 1020
430F | 4 1 5 [ 220 38 4 25 350 [ 62 J 0] 47 ] 123 [ 51§ 11 31 1181 21 1149
4.45 P 1 68 | 218 12 5 11 30 | 55 | 3 F 52 J o8 [ 62) 1| 42a([1z1( 18 1115
5:00 P 3 | s2 122 18 4 16 31 | 67 | 4 J 50 | 38600 10 311 1211 25 1129
515 | 3 | 78 | 189 16 2 20 322 J 49 | 1§ 45 | 1231 72| 2] a8 [ 130 | 14 1104
“30P [ 2 | 64 | 206 17 2 19 | 353 |63 | 2 | 52 [ 124 J 741 0| &1 1 1111 17 1141
5P | 1] 50 | =4 23 51 17 |32 5] 1150 f0i0017erl 101 °F a1 1125
5:00P | 3 | 54 | 140 13 2 29 295 | 38 | 3 fF 30 | 118 44 | 101 53§ 1131 30 875
615P 0 0 0 0 0 0 0 0 | 0 0 0 oo 0 0 0 0
6:30 P 0 0 0 ] 0 0 [} 0| o 0 0 0 0 0 0 0 0
6:45 P 0 0 0 0 0 0 0 0 J O ] 0 0f o 0 0 0 0
700P [ O 0 ) 0 0 0 0 0 JogJ o 0 D JOJ| © 0 0 0
Total
Survey | 21 | 473 {1502 155 | 26 | 154 ) 2688 | 431 | 30 | 378 | 951 | 470 7 | 3ss | 941 | 157 | s&yss
445FP to B546P  Peak Hour Summary :
Total 8 | 242 | 831 | 72 13 ] 72 [ 1388 [ 230 B | 197 | 485 | 285 & | 175 | 467 | 65 4490
Approach 1145 1690 067 697 4499
%HV 1% 1% 1% 1% 1%
PRF 0.96 0.96 0.97 0.91 0.99
Legend: T= Number of heavy vehicles (greater than 4 wheels)
L= Left-Tum
$= Straight
R= Right-Tum
HV= Heavy Vehicles
PHF= Peak hour Factor (Peak hour volurne / (4*Highest 15 minutes)}
Prepaved For;: TSI K02u123-001p




| | FILE NO. Nz
VEHICLE VOLUME SUMMARY
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VEHICLE VOLUME SUMMARY
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VEHICLE VOLUME SUMMARY
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VEHICLE VOLUME SUMMARY
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VEHICLE VOLUME SUMMARY
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VEHICLE VOLUME SUMMARY

CITY OF SEATTLE
DEPARTMENT OF TRANSPORTATION

TIME Z ‘09 ~8.20 (kM

LOCATION _AVRKORA AV N £ N 40 ST

DATE_{2-05-02

WEATHER CLov¥

PREPARED BY JJ& = (]

COUNTED BY dJ9&

|

25

PEDESTRIANS

EB |
WB | 11

%TRUCKS & BUSSES

(3

A -
P —

Y6

m

AM PEAK

PEDESTRIANS

EB

ws| | &#

(89 723"

7-3 %TRUCKS & BUSSES——1 ¥

Z
ﬁ <| N
~ e
E—1
(/)]
=
WY ==
N SEIE
2% | #22%TRUCKS & BUSSES
| ] .
RN _
———————
1
1
i 7]
|
_______ e ]
!
|
1
I
i N 1qosT
PEAK
HOUR
VOLUME

(PEAK 15
MIN. VOL.
NX 4)

Dvvors Ay N___



FILE No. N2o&
VEHICLE VOLUME SUMMARY
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VEHICLE VOLUME SUMMARY
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| riiE No. N 93
VEHICLE VOLUME SUMMARY
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Appendix B




Z]001/008

FaYX Z06 €84 1860

06/30/2006 FRI 14:29

Bus Zone Activity

WEEKDAY ONLY DATA FOR SIGNUP: SPR '06 FINAL, DATED 6/27/2006

SOURCE: SEATTLE METRO APC SYSTEM

&OF ¥OF 2OF
UNIQUE  TOTAL  TIMES oN OFF LOAD AVG
TYPE TRIPS TRIFS BUS AYG  TOTAL AYG TOTAL  APPR HUM
ZONE# ON STRAEET HS/FS CROSS STREET DIRF TINE LO ROUTE SERV SEEN SEEN STOPPED PSGRS ONS PSGRS  OFFS AVG  SEATS
60850 Aurora Ave M FM N 145th St S AAM | 23 E 1 8 4 : o 0.0 &3
6950 Aurora Ave M FM N 145th St S AMM | 353 E 4 2a 29 0.4 12.8 &4
6950 Aurora Ave N FM N 145th St s AM | 23 E 8 i 43 0.5 0.4 81
6950 Aurora Ave N FM M 145th St S AM | a5e E 22 145 134 0.8 12.4 63
6950 Aurora Ave N FM @ 145th St S MD | 358 E 25 179 175 17 25.8 64
6950 Aurora Ave M FM N 145th 5t S PM | 358 E 12 a3 79 20 . 25,1 64
6950 Aurora Ave N FM WM 145th St s XEV - CHD L 1 53 Fd 2! 1.5 &2
5950 Aurora Ave N FM HN145th St S XEV | 28 L 4 2G 15 0.9 33 58
6950 Aurora Ave N FM N1451h St s XAEY | 358 E B A7 41 18 222 G4
6950 Aurara Ave N FM M 145ih 5t 5 XANT | 2B L 7 49 24 D4 - 0.9 57
6950 Aurora Ave N FM N1451h 5t S NNT | 358 E 7 44 42 : 15.1 G4

:fQTgis'th'z-:':-riEh """ ge50 Tttt TOTAL TRIPS OBSERYED: 88 777 ons SR T OFFS: paAitE T

£980 Aurora AveN FS$ Nissthst $ AMM T TssBE T 4 20 7 -F R - I £ EH - ISR T 154 T4
5950 Aurdra Ave N FS MN135th 5t 5 AM | 358 E 22 146 130 145 83
8990 Aurora Ave N FS N135th 51 5 MD | 358 E 25 179 178 27,6 a4
6950 Aurora Ave W FS H135th 51 S PM - DHD L 1 13 O 10 3
8950 Aurora Ave N FS M 13s5th St s PM | 358 E 12 8z 74 26.7 64
8950 Aurora Ave N FS H135th 5t 5 XEV | 358 E 8 47 45 22.4 64
£950 Aurora Ave M FS HN135th 5t S MNT | 358 E 7 44 g7 15.0 64

T TOTALS FORZONER -t J TOTAL TRIFSOBSERVED: 70 77777 OM&'
"7 7000 Aurora AveN F$ Ni3othst 8 AmM 1 BEE . 4 T Tee 7T 28 T8 17.1 64
7000 Aurora Ave M FS M 130th 5t S AM | 358 E o 48 120 15.8 83
7000 Aurora Ave N FS M 130th St 5 MDD | 358 E 25 179 177 250 64
7000 Aurora Ave M FS N30tk St 5 PM - DHD L 1 13 O 1.0 35
7000 Aurora Ave N FS M130th 5t 5 PM | 358 E 12 B2 B1 29.3 84
TO0D Aurora Ave W FS HN130th St 5 XEV | 388 E 8 47 43 2385 B4

FS  HM130th St 5 I 27 153 @4

Aurora Ave N M N135th 5t s B - A T
7010 Aurora Ave N FM  H125th 5t 5 AM | 358 E oz 146 94 16.7 83
7010 Aurora Ave N FMi N 125th St 5 MO | 358 E 24 166 151 a7 G4
7010 Aurora Ave N FM M 125th St 5 PM - DHD L 1 13 o 1.0 3B
7010 Aurora Ave N FM N 125th St S PM | 358 E 13 1] 86 322 B4
7040 Aurora Ave N FM N 125th St S XEV | 58 E 8 47 39 26.1 B4
7010 Aurora Ave M FM N 125th St 5 XNT | ass E 7 44 32 185 64

AAM: before Bam, AM: 8-Zam, MID: Sam-3:15pm, PM: 3:15-8:15pm, XEV: 6:15-9:30pm, XNT: 8:30pm-close

Please refor to "apcnoles.dod” for an explanation of the terms used in this report, and a list of data limitaticns.

Print Dale: G6RA02008

Pags 1o0f 2



ZI00Z/008

FaYX Z06 €84 1860

06/30/2006 FRI 14:29

Bus Zone Activity

WEEKDAY ONLY DATA FOR SIGNUP: SPR '06 FINAL, DATED 6/27/2006

SOURCE: SEATTLE METRC APC SYSTEM

#0OF #OF #0OF

UNIGQLE TOTAL TIMES LOAD AVG
TYPE TRIPS TRIPS BUS TOTAL APFR HUM
ZONEE ON STREET NSFS CROSS STREET CIR TIME V0. ROUTE SERY SEEN SEEN STOPPED AVG  SEATS
ST ToTALSFoRZOWE®  7odd TOTAL TRFSOBSERVED: 70 . ONG: uiBe, OFFs: Dol
7040 AurorafveN F§ MN1ismst 0T S AAM T 3B E L 4 20 7 19 77T T e ks T o At 2083 B4
7040 Aurcra Ava N F§ H118th St S AM | 358 E 21 142 24 16.4 62
7040 Aurora Ave N FS HN115th St S MID | 358 E 25 170 132 344 64
7040 Aurora Ave N FS M115th 5t S PM - DHD L 1 13 K 10 a8
7040 Aurora Ave N FS M 115th 5t 5 PM 1 a8 E 13 95 e 233 B4
7040 Aurora Ave N FS H115th St S XEV I 358 E 8 47 37 271 B4
7040 Aurora Ave N FS N 1i15th St S XNT 1 358 E 7 44 20 17.2 84
"""" TOTALSFORZONEY 7046 " 7T T T ioyAl TRIPS OBSERVEG: 7 T 7T T D
77 7050 Aurora AveN NS wasHeELLI 7777 S AL w/E 4 25 "o ST W B EEEE = LB ¥ R H 208 84
T050 Aurgra Ave N HS WASHELLI S AM | 352 E 21 142 16 17.7 62
T050 Aurgra Ave M NS  WASHELLI S RMID | 358 E 25 170 36 35.2 64
7050 Aurcra Ave N NS WASHELLI S PM - DHC L 1 13 0 1.0 36
7050 Aurora Ave N NS WASHELLI S PM | ase E 12 i 19 338 64
7050 Aurcra Ava N NS WASHELLI s XEV | 350 E | 55 9 28.1 64
7050 Aurcra Ave H NS WASHELLI S MNT | 358 E T 44 2 175 64
"""" TOTALSFORZONE® ~ 7050 "7 77T {oTALTRPSGBSERVED: T Fe T 7T O

AAM: befora Bam, AM: &-8am, MID: Sam-3:15pm, PM: 3:15-8:15pm, XEV: £:15-8:20pm, ¥NT: 9:30pm-close
Pisasa refer ko "apcnates.doc® for an explanalion of the 1erms used in this report, end a |ist of data limitations.

Print Date:

6/30/2006

Paga 2of 2
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06/30/2006 FRI 14::Z21

Bus Zone Activity

WEEKDAY ONLY DATA FOR SIGNUP: SPR 06 FINAL, DATED 6/27/2006

SQURCE: SEATTLE METRO APC S¥STEM

NOF AQF #OF
UHIGUE TOTAL TIMES ON OFF LoAD AVG
TYPE TRIPS TRIPS BUS AVYG  TOTAL AYG  TOTAL APFR HUM
IONE4 QN STREET NS/FS CAOSS STREET DIR TIME [Q ROUTE SERY SEEN SEEH STOPPED PSGRS CHS PS5GRS COFFS AYG SEATS
7840 Aurora Ave N FS WASHELLI ENT H AM C 358 E 12 a1 21 & : 3 . 26.4 B4
7840 Aurora Ave N FS WASHELLI ENT N MD © 358 E 25 175 a7 0.2 Mo B4
T840 Aurcra Aye M FS WASHELLI ENT H PM C 358 E 19 131 21 26.0 B4
7840 Auraora Ave N FS WASHELLIENT N XeEvV - DHD L 1 5 a 1.2 42
TBAD Aurara Aye W FS WASHELLY ENT N XEV C© 358 E 13 85 10 251 54
Aurora Ave N FS WASHELLI ENT N . 183 . 54 .
FS ~ N7115th 5t N BT T
7850 Aurora Ave N FS H 115th 5t H MD O 358 E 25 176 125 31.7 B4
7850 Aurora Ave N FS H 115th St N PM QO 358 E 12 121 98 2549 54
7850 Aurora Ave N FS H 115th St H XEV¥ - DHD L 1 5 L] 1.2 42
7850 Aurora Ave N FS H 115th St H XEV QO 358 E 13 BS 61 25.0 B4
T850 Aurora Ave FS M 115th St H XNT O 352 E g fei] 44 1B.2 B4
T ioTACSFORZONER T 7esg T Tttt TOTAL TIPS CBSERVED: ~7e T T T T i B T
7880 Aurora AveN Fs Nizstmst N AM O /S E 1n 75 71T T pBiningr T T ppianiags G 248 84
7880 Aurora Ave N FS N 125th 5t N MID O 358 E 28 176 166 312 54
7380 Aurora Ave N FS N 125th St N PM ©Q 52 E 20 136 115 254 684
T80 Aurora Ave N FS N 125th St N XEV - DHD L 1 5 0 1.2 42
T880 Aurora Ave N FS N 125th St N XEv O 358 E 13 BB 72 235 84
7880 Aurora Ave N FS N 125th 5t M XNT O a58 E g 1] 41 16.8 64
o TOTACS FORZOWEY ~~7eRG T g dRpsomeERvE: 7 T 11 T OiS
Aurora Ave M N o 2-370 84
To00 Aurora Ave M FS N 130th St N MD O 58 E 25 176 170 297 64
T900 Aurora Ave N F§ N 130th St N PM O 358 E 19 126 119 24.8 64
7900 Aurora Ave N FS N 130th 5t N XEV - DHD L 1 52 2 0.1 45
700 Avrora Ave M FS N 130th St N XE¥ O 358 E 14 95 84 21.2 64
o 7900 Aurora Ave M FS M 130th St M XNT O 358 E =] 59 38 15.8 64
T ioTALSFORZONER T 7epe T T TTTTTTTores TOTAL THISSOBBERVED: 79 """ T T ohg BT
7912 Aurora AveM F§ wNisstast N am o T aseE T 150 75007 57 D3 ad 1R aaim 197 64
7912 Aurora Ave N FS N 135th St N MD O 350 E 25 176 184 270 64
7912 Aurora Ave N FS M 135th St M PM O 358 E 18 126 111 226 64
7912 Aurora Ave N FS M 135th St N XEV - DHD L 1 52 u) 0.1 45
7912 Aurora Ave N FS H135th St N XEv O 358 E 14 a5 79 199 64
7912 Aurcra Ave N FS HN135th St M XHT O 358 E 5] 59 39 154 64
"""" TOTALSFORZONER 7o1z 7 7 " 7 T orALTRPSOBSERVED: T 7 T T T bs

AAM: belore Gam, AM: B-Bam, RID: Sam-2:15pm, PM: 3:15-6:15pm, XEY: 6:15-2:30pm, XNT: 9.230pm-close

Ploase rafer to "apenctes. doc® tor an explanalion of the tarms used inthis report, and a list of dala limitations.

Prnl Date:  6/20/2006
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Bus Zone Activity

WEEKDAY ONLY DATA FOR SIGNUP: SPR '06 FINAL, DATED 6/27/2006 SOURCE: SEATTLE METAC APC SYSTEM
4 OF #OF  #OF
UNKUE ~ TOTAL  TIMES ON QFF LOAD  AVG
TYPE TRIFS  TRIPS BUS  AVG TOTAL  A¥G TOTAL  AFFA  NUM
ZONEE ONSTREET NS/FS. CROSS STREET DIA_TIME WC  ROUTE SERYV SEEN  SEEN STOPPED PSGAS  ONS PSGRS  OFFS  AVG  SEATS
75820 Aurora Ave N FM N 145th St HN AM O 358 E 14 75 73 1.7 2.2 4 188 64
75820 Aurora Ave N FM N 145th St M MD - DHD L 1 65 6 0.1 0.1 0.3 61
75820 Aurora Ave N FM  N145th St N MD O 358 E 25 176 170 1.6 2.6 26.1 64
75820 Aurora Ave N FM N 145ih St N PM © 358 E 19 126 i21 1.4 3.3 206 64
75820 Aurara Ave N FM  N145th St N XEV © 358 E 14 g5 0o 0.8 2.4 190 64
75820 Aurora Ave N FM N 145th St N XNT © 358 E 9 59 54 0.8 2.3 146 64
"""" TOTALSFORZONES 78820 7 ' T GrALTRAIPSOBSERVED: 79 oNS " OFFS

AAM: before 8am, AM: 6-9am, MID: Sam-3:15pm, PM: 3;15-6:15pm, XEV: 6:15-9:30pm, XNT: 2:30pm-close
Flease relar 1o "apenotes doc” for an explanation of the terms used in this repont, and a list of data limitations.
Fiint Date:  &/30/2006 Page 2 of 2



Bus Zone Activity

WEEKDAY DATA FOR SIGNUF: SPR '06 FINAL, DATED 6/27/2006 _SOURCE: SEATTLE METRO APC SYSTEM

. . TOTAL TRIPS
ZONE# ON STREET NSF5 CROSS STREET DR TIME OBSERVED TOTALONS TOTAL OFFS
8950 Aurora Ave N FM N 145th St S AAM 5
B950 Aurora Ave N FM N 145th St S AM 0
6950 Aurora Ave N FM N 145th &t 5 MID 25
B250 Aurgra Ave N FM N 145th St 8 PM 12
6950 Aurora Ava N FM N 145th St 5 XEV 13
6950 Aurora Ave N FM N 14b5th 5t s XNT 14 14
TOTAL FOR SELECTED TIME PERIOD(S) FOR ZONE # 6950: : o9 gl R
6990 Aurora Ave N FS N 13sth 5t 5 AAM 4 1
5990 Aurora Ave N FS N 135th 5t 3 AM 22
8990 Aurora Ave N FS N 135th St 5 MID 26
6990 Aurora Ave N FS N 135th 5t 3 PM 13
&880 Aurora Ave N FS& N 135th &t 5 XEV a
6990 Aurora Ave N FS N 13sth St 5 XNT 7
TOTAL FOR SELECTED TIME PERIOD(S) FOR ZONE # 6990; 79
7000 Aurora Ava N FS N 130th 5t g AAM 4
7000 Aurora Ave N FS _ N 130th 5t 5 AM 22
7000 Aurora Ava N FS N 130th 5t 5 MID 25
7000 Aurora Ave N FS N130th St =] PM 13
7000 Aurora Ave N Fs N 130th St 5 AEV a
7000 Aurora Ave N FS  N130th St ] XNT
TOTAL FOR SELECTED TIME PERIQINS) FOR ZONE # 7000: 79
7010 Aurora Ave N FM N 125th 5t g8 AAM 4
7010 Aurora Ava N FM N 125th 5t 5 AM o2z
7010 Aurora Ave N FM N 125th St 3 MID 24
7010 Aurora Ave N FM N 125th St ] PM 14
7010 Aurora Ave N FM N 125th 5t 5 XEV B
7010 Aurora Ave N FM N 125th St 5 XNT 7 oL S
TOTAL FOR SELECTED TIME PERIOD(S) FOR ZONE # 7010: 79 [hihinEel Bk
7040 Aurora Ave N FS N116th &t 5 AAM 4 90
7040 Aurora Ava N FS N 115th 5t =1 AM 21
7040 Aurora Ave N FS N 115th 5t 8 MID 25
7040 Aurgra Ave N F& N 115th St 5 FM 14
7040 Aurora Ave N FS N 115th 5t 3 XEV ]
7040 Aurora Ave N FS N 115th 5t 5 XNT 7
TOTAL FOR SELECTEDR TIME PERIOD{S) FOR ZONE # 7040: 79
7050 Aurora Ave N NS WASHELLI s AAM 4
7050 Aurora Ave N NS WASHELLI s AM 21
7050 Aurora Ave N NS WASHELL 8 MID 25
7050 Aurora Ave N NS  WASHELLI S PM 13
7050 Aurora Ava N N&  WASHELLI 8 XEV 7]
7050 Aurcra Ave N NS WASHELLI 5 XNT 7
TOTAL FOR SELECTED TIME PERIOD(S) FOR ZONE # 7050: 79

AAM: beforg Gam, AM: 6-8arn, MID: Sam-3:15pm, PM: 3:15-6:15pm, XEV: 6:15-9:30pm, XNT: 9:30pm-close
Flease refer to "apcnotes.doc” for an explanation of the terms used In this report, and a list of data limitations.
Print Date 6/30/2006 Page 1 of 1
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Bus Zone Activity

WEEKDAY DATA FOR SIGNUP: SPR '06 FINAL, DATED &27/2006 SQURCE: SEATTLE METRO APC SYSTEM

TOTAL TRIPS
ZONE# ON STREET NSFS CROSS STREET DR TIME OBSERVED TOTALONS TOTAL OFFS
7840 Aurora Ave N FS  WASHELLI ENT N AM 12
7840 Aurora Ava N F&  WASHELLI ENT N MID 26
7840 Aurora Ave N F§  WASHELLI ENT N PM 19
7840 Aurora Ave N F§  WASHELLI ENT N XEV 14
7840 Aurora Ava N FS  WASHELLIENT M XNT a
TOTAL FOR SELECTED TIME PERIOD(S) FOR ZONE # 7840: 79
7850 Aurora Ave N F& N115th 8t N AM 12
7850 Aurora Ave N FS  N115th St N MID 25
78650 Aurora Ava N FS N 115th 3t M PM 19
7850 Aurcra Ava N FS  N115th St N XEV 14
7860 Aurora Ava N FS N115th &t N XNT 9
TOTAL FOR SELECTED TIME PERIOD{S) FOR ZONE # 7850: 79 SR R
7880 Aurora Ave N FS N 125th St N AM 11
7880 Aurcra Ave N FS  N125th 8t N MID 25
7880 Aurora Ave N FS& N125th St N PM 20
7880 Aurora Ave N FS N 125th 8t N XEV 14
7880 Aurora Ave N FS N 125th St N XNT 9
TOTAL FOR SELECTED TIME PERIOD(S) FOR ZONE # 7880: 79
7900 Aurora Ave N FS& N 130th St N AM 11
7900 Aurora Ave N FS  N130th St N MID 25
7900 Aurora Ave N F& N 130th 5t N PM 19
7900 Aurora Ave N F$ N 130th St N XEV 15
7900 Aurgra Ave N F& N 130th St N XNT 9
TOTAL FOR SELECTED TIME PERIOD(S) FOR ZONE # 7900: 79
7912 Aurora Ava N FS N 135th St N AM 11
7912 Aurora Ave N FS N 135th St N MID 25
7912 Aurora Ave N FS N 1a5th 8t N PM 19
7912 Aurora Ave N F& N 135th 5t N "XEV 15
7912 Aurora Ave N FS N 135th 5t N XNT 9
TOTAL FOR SELECTED TIME PERIOD{S) FOR ZONE # 7912: 79 R T T
75820 Aurora Ave N FM N 145th St N AM 1 ¥
75820 Aurora Ave N FM N 145th St N MID 26
75820 Aurgra Ave N FM N 145th 5t N PM 19
75820 Aurora Ave N FM N 145th St N XEV 14
75820 Aurora Ave N FM N 145th St N XNT ] ‘
TOTAL FOR SELECTED TIME PERIOD(S) FOR ZONE # 75820: 70 EHRGITO3 MERRARY

goo/e00

AAM: before Bam, AM: &-9am, MID: Qam-2:15pm, PM: 3:15-6:15pm, XEV: 6:15-2:30pm, XNT: 2:30pm-close
Plaasa rafer to "apcnotes.doc” for an explanatlon of the tarms used In this report, and a list of data limitations,

Print Date 6/30/2006
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Page 1 of 1
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Bus Zone Activity

WEEKDAY ONLY DATA FOR SIGNUP: SPR '06 FINAL, DATED &/27/2006

SOURCE: SEATTLE METRO APC SYSTEM

#OF #OF #0F
UNIGUE  TOTAL  TIiMES an OFF LOAD AVG
TYPE TRIPS  TRIPS BUS A¥G  TOTAL AVG TQTAL  APPA HUM
ZOMEW OM STREET NS/FS CROSS STREET IR TIME 110 ROUTE SERV SEEN SEEN STOFFED  FSGRS ONS PSGRS  OFFS AVG  SEATS
43050 N 130th 54 NS  Aurora Ave N W AM 0O 345 L 5 40 30 : 30
43050 N 130th 5t NS  Aurora Ave N W MD O 345 L i3 88 B2 20
43050 M 13cth St NS  Aurora AveN W PM O 345 L 8 44 43 30
43050 N 130th St NS  Aurora Ave N W XEV O 346 L 4 28 24 20
43050 N 130th St NS  Aurora Ave N W XNT O 345 L a 22 10 30
T TOTALSFORZONEY 43060 -~ 7Tttt TOTAL TRIPS OBSEAVED: a1~ 77777 NS
TT 4310 Ni3ethst FS Aurors AveN E CAM 1T as LT & a0 7 7o
43110 N 130th 5t FS  Aurora Ave N E MD | 345 L 13 95 85
43110 M 130th St FS  Aurora Ave N E PM | 345 L 5 a3 31
43110 N 130th 5t FS  Aurora Ave N E XEV | 345 L 4 a0 24
43110 M 130th St FS  Aurora Ave N E XNT | 345 L 2 15 7
T TOTALSFORZONEY ~ ~ 43190~~~ Tttt T'dTiLT'n':FFs'u'aééﬁviiﬁ'"a'u"""":"""""' )
"7 75180 Nasthst T FS  Aurora AveN E-CAM 1T o4 L) 5 TR B ¥ R T R W W B N T-F- S
75190 M 145th St FS Auvrora Ave N E XEY - DHD L 1 75 4 D.
oo TOTALS FORZONER ~~ 75180~~~ Tttt ToTAL TRIPS oBSEAVEG: 6 NS
T 75370 Masthet T FS  Aurora AveN w AM - " pHpL T T e T 2
75370 N 145th St FS Aurora Ave N W PM O 304 L 4 32 25
75370 M 145th St F5S  Aurora Ave N W XEV O s L 1 4 0
"""" TOTALSFORZONEY ~~ “7sazo T T T T ioTALTRIPS OBSERVED: s " ONé

AAM: belors 6am, AM: 6-Sam, MID: 9am-2:15pm, PM: 3:15-6:15pm, XEV: 6:15-9:30pm, XNT: 9:20pm-close

Please refer to "apcnotes.doc® for an explanation of the larms used in lhis reporl, and a list of data limitations.

Print Date:

B30/2006

Pagse 1 of 1
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06/30/2006 FRI 14:35 FaAX 206 £84 1360 gleoz/002

Bus Zone Activity

WEEKDAY DATA FOR SIGNUFP: §FR ‘06 FINAL, DATED 6/27/2006 SOUHRCE: SEATTLE METRO APC SYSTEM

TOTAL TRIPS
ZONE# ON STREET N&F5 CROSS STREET DIR TIME OBSERVED TOTALONS TOTAL OFFS
43050 N 130th 5t NS  Aurora Ava N W AM 5
43050 N 130th St NS  Aurara Ave N w MID 13
43050 N 130th 5t NS  Aurgra Ave N W PM B
43050 N 130th 5t NS  Aurora Ave N w XEV 4
43050 N 130th St NS  Aurora Ave N w XNT 3
TOTAL FOR SELECTED TIME PERIOD{S) FOR ZONE # 43050: k]
43110 N 130th 5t FS  Aurora Ava N E AM B
43110 N 130th 5t FS Aurora Ave N E MID 13
43110 N 130th 5t F&  Aurora Ava N E PM 5
43110 N 130th 5t FS  Aurora Ave N E XEV 4
43110 N 130th 5t FS Aurora Ave N E XNT 2
TOTAL FOR SELECTED TIME PERIOD(S) FOR ZOME # 43110: 30
75190 N 145th 5t FS  Aurora Ave N E AM 5
75180 N 145th 5t FS  Aurora Ava N E XV 1
TOTAL FOR SELECTED TIME PERIOINS) FOR ZONE # 75190; -1
75370 N 145th 5t FS  Aurora Ave N w AM 1
75370 N 145th 5t FS  Aurora Ave N W PM 4
75370 N 145th 5t FS  Aurora Ave N W XEV 1
TOTAL FOR SELECTED TIME PERIOD{S) FOR ZONE # 75370: [

AAM: before 6am, AM; 6-9am, MID: 9am-3:15pm, PM: 3:15-6;15pm, XEV: 6:15-9:30pm, YT 2:30pm-close
Ploase refer o “apenotes.doc” for an explanation of the terms used in this report, and a list of data limitations.
Print Date 6/30/2006 Fage 1 of 1
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Saturday and Sunday On / Off Zone Data for Selected Zones
Spring 2006 Signup
Source: APC LogStop File
Observed Observed Total Total
Average Average Daily Daily
"Ons" "Offs" Scheduled Average Average
Day Keyzone On Street Cross Street Intersect Direction Route(s) In/Out per Trip per Trip Trips "Ons" Offs"
Saturday 6950 Aurora Ave N N 145th St FM S 28, 358 In 2.30 1.15 103 236.99 118.60
Saturday 6990 Aurora Ave N N 135th St FS S 358 In 2.43 1.86 66 160.53  123.08
Saturday 7000 Aurora Ave N N 130th St FS S 358 In 2.96 0.84 66 195.60 55.47
Saturday 7010 Aurora Ave N N 125th St FM S 358 In 1.62 0.69 66 106.70 45.33
Saturday 7040 Aurora Ave N N 115th St FS S 358 In 0.88 0.24 66 57.97 15.82
Saturday 7050 Aurora Ave N WASHELLI NS S 358 In 0.21 0.13 66 13.93 8.37
Saturday 7840 Aurora Ave N WASHELLI ENT FS N 358 Out 0.07 0.06 65 4.52 3.75
Saturday 7850 Aurora Ave N N 115th St FS N 358 Out 0.29 1.08 65 19.07 70.18
Saturday 7880 Aurora Ave N N 125th St FS N 358 Out 0.47 1.67 65 30.78 108.60
Saturday 7900 Aurora Ave N N 130th St FS N 358 Out 1.54 3.56 65 100.37.  231.63
Saturday 7912 Aurora Ave N N 135th St FS N 358 Out 0.68 1.81 65 43.93 117.80
Saturday 43050 N 130th St Aurora Ave N NS w 345 Out 0.91 2.35 25 22.73 58.71
Saturday 43110 N 130th St ~ Aurora Ave N FS E 345 In 0.91 0.45 25 22.73 11.36
Saturday 75820 Aurora Ave N N 145th St FM N 358 Out 1.30 2.28 65 84.25  148.47
Sunday 6950 Aurora Ave N N 145th St FM S 28, 358 In 2.43 1.23 85 206.35 104.56
Sunday 6990 Aurora Ave N N 135th St FS S 358 In 2.10 1.21 50 105.10 60.40
Sunday 7000 Aurora Ave N N 130th St FS S 358 In 2.71 0.73 50 135.35 36.60
Sunday 7010 Aurora Ave N N 125th St FM S 358 In 1.47 0.63 50 73.65 31.35
Sunday 7040 Aurora Ave N N 115th St FS S 358 In 1.02 0.44 50 51.15 22.05
Sunday 7050 Aurora Ave N WASHELLI NS S 358 In 0.07 0.05 50 3.65 2.40
Sunday 7840 Aurora Ave N WASHELLI ENT FS N 358 Out 0.06 0.13 50 2.90 6.70
Sunday 7850 Aurora Ave N N 115th St FS N 358 Out 0.44 1.19 50 22.25 59.55
Sunday 7880 Aurora Ave N N 125th St FS N 358 Out 0.57 1.40 50 28.65 69.80
Sunday 7900 Aurora Ave N N 130th St FS N 358 Out 1.30 3.26 50 65.05 162.95
Sunday 7912 Aurora Ave N N 135th St FS N 358 Out 0.56 1.23 50 27.85 61.45
Sunday 43050 N 130th St  Aurora Ave N NS w 345 Out 0.73 1.54 17 12.33 26.17
Sunday 43110 N 130th St Aurora Ave N FS E 345 In 1.08 0.57 16 17.33 9.08
Sunday 75820 Aurora Ave N N 145th St FM N 358 Out 1.30 2.57 50 65.10 128.70
Jon Flug SelectedZonesWeekend061.xls 7/17/2006
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Bus Stop Activity Report — Explanatoi‘y Notes

The bus stop activity report is an aggregation of bus passenger loading (ons and offs) data collected by
Metro's Automatic Passenger Counter (APC) system, The information shown in this report is based on a
sample of data collected during an entire service period (e.g., the Fall service period runs between early
September and early February). These notes are intended to assist in interpretation of the Bus Stop Activity
Report by interpreting the terms and headings used in the report, and by describing the limitations of the
report. The underlined terms and headings refer to the headings used in the print version of the report, The
field columns used in electronic Desktop APC Application are noted in parentheses when different terms are
used.

TERMS AND HEADINGS

Header Information: The most important information contained in the header is the service period name.
There are three service periods per year: Spring (early February to early June), Summer (early June to early
September), and Fall (sarly September to early February). Typically, ridership is higher during the Fall and
Spring service periods and lowest during-the Summer service period,

Zone#: The zone# is a two- to five-digit number representing a unigue bus stop, or zone. There may be
more than one zone associated with what may appear to be a single bus stop. For example, each bay at a
transit center has a unique zone number. Data from each zone requested are shown separately.

On Street: On Street gives the name of the street on which the zone is located.

NS/FS (Inter): NS/FS is a two-letter abbreviation that references the location of the zone with respect to the
nearest cross street. The abbreviations used are as follows:

AT at

BT between

FM far side of the intersection, mid block

FS far side of the intersection

NM near side of the intersection, mid block

OF opposite, or across from

Cross Street: This field gives the nearest cross strest to the zone.
Dir: This field indicates the bus’s direction of travsl.

Period: This field indicates the time period, using the following abbreviations:
AAM  before 6:00 am
AM  6:00 am - 9:00 am
MID 9:00 am-3:15pm
PM  3:15pm—6:15pm
XEV 6:15pm—9:30 pm
XNT 9:30 prmn — end of sevice

I/ (InQut): this indicates whether the trip is inbound (1) or outbound (O). For most trips, “I" indicates the trip
is traveling toward downtown Seattle, and “O” indicates the trip is traveling away from downtown Seattle.

Route (SignRt): This field contains the route number, Qccasionally, some trips are assigned to route 0
(zero), which indicates the bus just completed or is just starting revenue service and the APC system is
unable to discern the bus’ route,

Type Serv (Ex): This field indicates whether the trip is local (L) or express (E).

# of Unique Trips Seen (QObsTrips): This field gives the number of unique scheduled trips sampled by the
APC system during the service period. For example, the trip of route 101 that leaves the University Street
Station for Renton every weekday at 4.08 is a unigue trip. If the system were to collect data on this trip on
two different occasions during a given service period {(e.g., on April 20 and May 4), this would count as a
single unique trip,

# of Total Trips Seen (TotalObs): This indicates the total number of trips of a given route in a given direction
for which the APC system collected data during a given service period. To clarify the difference between
unigue and tofal trips, if the APC systern were to observe one trip five times and another trip ten times, the
Bus Stop Activity report would indicate two unique trips and fifteen total trips.

ApcNotes.doc Page 1 . Revised 7/03/2002
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Bus Stop Activity Report ~ Explanatory Notes

# of Times Bus Stopped (Stops): This field gives the number of times the bus actually stopped at this stop,
out of the number of total trips seen.

On Avg Psgrs (AvgOns/Trip): This field shows the average number of passengers boarding (or deboarding, if
offs) the route per trip at this stop, based on the # OF UNIQUE TRIPS SEEN.

Total Ons (OnsObs): This field equals the # OF UNIQUE TRIPS SEEN multiplied by ON{OFF) AVG
PSGRS. This is the average total number of Ons(Qffs) for a single weekday (for a given route during the
specified time period).

Load Appr Avg (AvgArrLoad/Trip): This field indicates the average passenger load on the bus as it
approached the zone, based on the # OF UNIQUE TRIPS SEEN.

Avg Num Seats (AvgSeats/Trip): This gives the average number of seats on buses assigned to these routes,
based on the # OF UNIQUE TRIPS SEEN.

LIMITATIONS

The APC systemn is Metro's primary source of ridership and traval time information and is the only source of
detailed information at the bus stop level, Overall, the accuracy of the data collected is very good, since
about 95% of the unique trips are sampled during a given service period, and many of these trips are
sampled three or more times. However, the data does have several limitations.

First, the APC system does not collect any data on subcontracted service. As a result, to the extent that
subeontracted service stops at a given stop and riders board and allght such service at that stop, total ons
and offs for that stop will be low.

Another limitation of the data collected by the APC system is that, due to the auiomated nature of the system,
ons and offs are occasionally incorrectly assigned to a bus zone just before or after the correct zone, To
verify boardings and alightings that seem unusually high or low, it is helpful to examine data from other
service periods to determine whether data from those service periods are similar. Also, one should examine
data for one or two bus zones on either side of the zone of interest.

A third shortcoming of the APC data is the lack of sufficient data on a small number of unigue trips. The goal
of the APC system is to collect at least three observations from every unique trip Metro operates. However,
because of the automated nature of the systemn, as well as the large amount of data collected, tha system
does not achieve the three ohservations for benchmark for every route. For a given trip, the system may
actually make fewer than three observations or some of the observations collected may be lost, due to
processing errors.

While most trips have at least three observations, some trips have only one or two observations, and a few
trips have no valid APC data available. The fewer times a given trip is observed, the more prone data from
that trip is to be skewed by a non-typical observation. When no APC data is available for a given trip, total
ons and offs at individual bus zones may be low.

A final limitation of the data, related to the shortcoming just described, is the accuracy of the data in providing
information at different levels of aggregation. As with all collections of data, APC data is most accurate at
highly aggregated levels, such as system- or district-wide ons and offs. As the “slice” of data to be examined
becomes smaller, it also becomes more subject to being skewed by non-typical data. For example, a major
accident that closes down I-5 for one day will not affect system-wide data collectaed over an entire service
period. However, such an accident may radically afiect data from bus trips that usually operate on I-5 and
whose vehicles were equipped with passenger counters on the day of the accident. [f only two observations
of a particular unique trip are collected during a service period, and one of these observations occurred on the
day of the accident, then half of the data available on the trip would be skewed.
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Bus Stop Activity Report — Explanatory Notes

As with any data source, the above limitations point to a need to perform a “reality check” on the data in the
Bus Zone Activity report. The following types of questions might be asked regarding the data shown in the
report;
Do the bus routes shown on the report match those that actually stop at the zone(s)?
For any given route and time period, does the # OF UNIQUE TRIPS SEEN equal the scheduled number
of trips?
Do the ons and offs for each route appear reasonabla?
The weaknesses described above do not detract form the usefulness of APC data, especially at an aggregate

level. Itis the only source of detailed information on the bus stop level and planners frequently used this data
to help determine where to add, delete, or change bus service.

ApcNotes.doc Page 3 Revised 7/03/2002




Appendix C




TECHNICAL MEMORANDUM CH2MHILL

FINAL

City of Seattle
Aurora Avenue North Transit, Pedestrian and Safety
Improvement Project

Traffic Operations Technical Memorandum
Methods and Assumptions

PREPAREDFOR:  Diana Holloway/SDOT

PREPARED BY: Eric Shimizu/CH2M HILL

Tim Newkirk/CH2M HILL
DATE: January 23, 2006 (revised April 10, 2006)

This memorandum outlines the methods and assumptions that will be used for the Seattle
Aurora Corridor project. One goal of this memo is to achieve consensus within the project team
which will help produce consistent and defensible analysis. This memo will identify the
analysis years and study area limits. Travel demand forecasting and modeling methodologies
will be defined. In addition, traffic analysis scenarios and the software that will be used to
support design decisions will be identified. Lastly, the operations parameters and assumptions
will be outlined.

Analysis Years

The AM and PM peak hours will be analyzed for each scenario in Table 1.
e Existing Year (2005)

¢ Year of Opening (2010)

e Design Year (2030)

TABLE 1

Traffic Analysis Scenarios

Condition Existing (2005) Year of Opening (2010) Design Year (2030)
Existing AM and PM

No-Build AM and PM
Build AM and PM AM and PM
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Study Area Limits

The study area for this project is defined as Aurora Avenue North between North 110t Street
and North 145t Street in the City of Seattle (see Figure 1). This is approximately 1.7 miles and
includes eleven (11) study intersections. Other intersections or mid-block driveways may be
added to the traffic model, but will first require PM approval from CH2M HILL and the CITY
for change management and adjustment to the current scope of work (SOW).
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Forecasting/Modeling Methodology

As directed by the Scope of Work (SOW), CH2M HILL obtained from the City of Seattle and the
Puget Sound Regional Council’s latest calibrated EMME/2 travel demand model. At the
coordination meeting on July 26, 2005, CH2M HILL suggested an AM peak hour growth rate of
0.85 percent per year and a PM peak hour growth rate of 1.23 percent per year as an alternative
to the 1.21 percent per year growth rate for both peak periods. All three growth rates were
derived from the PSRC’s travel demand model. The City agreed that separate growth rates for
each peak period were acceptable.

The growth rates will be applied to the final 2005 AM and PM peak hour traffic volumes to
reach forecasted 2010 and 2030 traffic volumes. The traffic volumes will be rounded to the
nearest 5 vehicles; if less than 5 vehicles are present it will remain that value. The 2030 traffic
volumes will be used for both Build and No-Build scenarios.

Operational Analysis Methods/Parameters
General Parameters

Existing conditions will be represented by data from the year 2005. In addition, the City of
Seattle’s model will be used to forecast both AM and PM volumes for the year of opening (2010)
and the design year (2030).

Existing AM and PM Peak Hour Scenarios

In order to understand existing travel patterns, the Synchro model developed during the Route
Development Plan process, and provided by the City, will be used as the base conditions. The

Synchro files will be updated to reflect existing (2005) conditions. In addition, volumes will be

balanced between intersections for consistency.

Intersection Analysis
Software

All intersection analysis will be performed using the Synchro software package (version 6).
This software implements methods from the Highway Capacity Manual (HCM) and will be
used to analyzed both signalized and unsignalized intersections. The level-of-service (LOS),
intersection delays (per vehicle), and lane group queuing results will be reported using Synchro
methodology, which is accepted by WSDOT.

BAT Lane Coding

The curb lane (Lane #1) will be marked as a Business Access and Transit (BAT) lane in both
directions along Aurora Avenue. This lane will operate as a normal right-turn lane for general
purpose vehicles at controlled intersections, but transit vehicles will be allowed to continue
through the intersection. In the Synchro model, this lane will be coded as a general purpose
right-turn lane that drops and does not permit through vehicles because Synchro does not have
the ability to model a BAT lane. Also, no adjustments will be made to the existing or forecasted
approach volumes because buses make up a small portion of the right-turn volume.
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Study Area

Synchro results will be reported for eleven (11) total intersections, seven signalized intersections
and four unsignalized, within the Aurora Corridor study area. The intersections are listed in

Table 2.

TABLE 2
Study Intersections

Intersection Type

Intersecting Street

Signalized (7)

. 112th Street
. 115th Street
. 117th Street
. 125th Street
. 130th Street
. 135th Street
. 145th Street

Unsignalized (4)

. 128th Street
. 137th Street
. 140th Street

zZ Z2 Z Z|Z2Z Z Z Z Z Z Z

. 143rd Street

Intersection Parameters

Refer to Table 3 for a list of all intersection parameters/inputs that will be assumed for this

project.
TABLE 3

Arterial Operations Parameters/Assumptions

Condition

Arterial Intersection
Parameters

Existing

2010 - Year of Opening

2030 - Design Year

Peak Hour Factor

From traffic count and by
approach

0.92 for intersection

0.92 for intersection

Conflicting Bikes and
Pedestrian per Hour

From traffic count,
otherwise assume 20
peds/bikes

Assume 1% growth in
number of conflicting
pedestrians

Assume 1% growth in number
of conflicting pedestrians

Area Type

“Other”

Same as Existing

Same as Existing

Ideal Saturation Flow Rate
(for all mvmts)

1,900 passenger cars per
hour green per lane

Same as Existing

Same as Existing

Lane Width

From CAD files

Based on design

No-Build: Same as Existing
Build: Based on design

Percent Heavy Vehicles

From traffic count,
otherwise 2%

Same as Existing

Same as Existing

Percent Grade

From CAD files

Based on design

No-Build: Same as Existing
Build: Based on design

Parking Maneuvers per

No parking maneuvers

Same as Existing

Same as Existing
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TABLE 3

Arterial Operations Parameters/Assumptions

Condition

Arterial Intersection
Parameters

Existing

2010 - Year of Opening

2030 - Design Year

Hour

Bus Blockages

Headway information
provided by transit
agencies

Assume 1% growth in
number of transit stops

Assume 1% growth in number
of transit stops

Intersection signal phasing
and coordination

From current timing plans
provided by City of Seattle

Optimized by Synchro

Optimized by Synchro

Intersection signal timing
optimization limits

From current timing plans
provided by City of Seattle

Between 60-160 seconds

Between 60-160 seconds

Minimum Green time

From current timing plans
provided by City of Seattle

Based on pedestrian times (7
sec. walk and 3.5 feet per
second for FDW clearance)

10 sec. if no crosswalk

15 sec. for protected LT
phase

10 sec. for prot/perm LT
phase

Based on pedestrian times (7
sec. walk and 3.5 feet per
second for FDW clearance)

10 sec. if no crosswalk
15 sec. for protected LT phase
10 sec. for prot/perm LT phase

Yellow and all-red time

From current timing plans
provided by City of Seattle

New signals: (Y) = 3.5
seconds and (R) = 1 second

New signals: (Y) = 3.5
seconds and (R) = 1 second

Right Turn on Red

Allow

Allow

Allow

Right Turn Overlaps

From current timing plans
provided by City of Seattle

Identify if used

Identify if used

95th percentile vehicle
queues calculated based on
an average of 25 feet per
vehicle

Yes

Yes

Yes

Level of service goals (for
mitigation) per HCM 2000

N/A

LOS E (signalized
intersections from Synchro,
unsignalized intersections
from the HCM)

LOS E (signalized
intersections from Synchro,
unsignalized intersections from
the HCM)

LOS, delay, and vehicle queues will be reported from Synchro.
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