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1.0 Introduction
This document reports on findings from Phase 1 of a two-phase downtown circulation
study. Phase 1 looks at existing (2002) transportation inventory and operations with some
short-term growth analysis. This report will serve as a baseline document used to evaluate
the necessary strategies to accommodate and improve transportation facilities to support the
programmed and planned vision of Downtown Bothell.
The study provides analysis of traffic operations during the weekday AM and PM peak
hours, as well as a summary of the conditions of the transportation system, including nonmotorized facilities, parking, transit, and accident locations. Future growth issues will be
addressed during Phase 2 of this project. This Phase 1 report was initially produced by the
Transpo Group in 2003. Additional sections have been added to this report in 2006 by
Perteet, Inc. The additions include bicycle facilities, American with Disabilities Act (ADA)
facilities, and additional transit facilities.
The data collected for the inventory was used in generating Geographic Information System
(GIS) files that are included on a CD at the end of this report and will be maintained by City
of Bothell staff in the future. The GIS files were created by Transpo using ArcView GIS
3.2a, from Environmental Systems Research Institute, Inc. (ESRI), and by Perteet using
ArcInfo 9.1. The data incorporated into the GIS files falls into seven major categories:
•

Pedestrian Facilities (crosswalks, sidewalks, trails)

•

Bicycle Facilities (bicycle lanes, trails, lockers, racks)

•

Transit Facilities (bus stops, bus routes, ridership information, frequency)

•

American with Disabilities Act (ADA) Compliance

•

Vehicular Transportation Services (intersections, traffic volumes, traffic operations)

•

Accident Data

•

Parking and Loading Zones

The study area of the GIS project includes core downtown Bothell and extends west along
SR 522 and East to I-405, as shown in Figure 1.1. Although this area encompasses the
University of Washington-Bothell (UWB)/Cascadia Community College (CCC) campus, it
was agreed that the campus not be considered in the in-depth sidewalk and parking
inventories. The following sections describe the data collection process, the data fields
included in the GIS files, and a summary of existing conditions for each of the feature-types
listed above. The graphics presented in this report are based on information collected from
various sources and represent the prevailing conditions of various transportation features in
the City’s downtown core.
The digital GIS files of existing transportation and traffic features are included with this
report. These files provide a template (data structure) which the City can use when
expanding their inventory outside the downtown core. The data files are only useful if the
City keeps the files updated as conditions change in the field.
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2.0 Pedestrian Facilities
2.1 Data Collection

The initial locations for the marked crosswalks and sidewalks were traced from year 2000
aerial ortho-photography provided by the City. The locations were confirmed with site
visits. The trail locations were provided by the City’s GIS staff in a compatible drawing
format, and were edited for aesthetics but otherwise used as given. Extensive sidewalk data
was collected by Transpo staff working directly with the City Transportation Engineer,
physically reviewing each segment of sidewalk in the study area.
2.2 Data Fields

Sidewalks, marked crosswalks, and trails are the three features included in the NonMotorized Facilities database. The crosswalks and trails are purely graphical and have no
data fields attached. The City can add fields to these files, as required. The sidewalk GIS file
data fields are summarized in Table 2.1. Because some of the data fields are subjective, it
was agreed that the City Transportation Engineer would be directly involved in the data
collection process.
Table 2.1
Sidewalk Data Fields
Field Name

Description

ID

ID for data collection

Data Date

Year+Month+Date as a single string

Length

Length of segment in feet, from GIS file

Width

Sidewalk width in feet

Material

Sidewalk Material

Condition

0 – No repair required
1 – Minor repair required
2 – Major repair required

Planter Strip

True – There is a planter strip
False – There is no planter strip

Planter Strip Width

Planter strip width in feet

Planter Vegetation

1 – Ground cover
2 – Trees/shrubs
3 – Concrete/paved

Curb

True – There is a curb
False – There is no curb

Commercial Driveways

Number of commercial driveways

Residential Driveways

Number of residential driveways

Illumination

True – There is overhead illumination
False – There is no overhead illumination

Walkability

1 – Poor
2 – Fair
3 – Good
4 – Very Good
5 – Excellent

Perteet Inc.
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2.3 Existing Conditions

Figure 2.1 depicts the existing locations of pedestrian facilities. The sidewalk network is
complete throughout the Central Business District, but does not exist in the residential area
in the northeast corner of the study area. Figure 2.2 is a new graphic that will help the City
determine areas that require maintenance. Many repairs have been done in the past year, but
this inventory will allow the City to quickly locate existing sidewalks still in need of attention,
and coordinate sidewalk improvement projects with road or utility projects in the same area.
The walkability levels shown in Figure 2.3 are based on the joint assessment of the City
Transportation Engineer and The Transpo Group staff. The graphic provides the City with
a method of identifying the potential high-traffic pedestrian pathways and analyzing
locations where small improvements could create new walking networks and loops. An
attempt was made to illustrate the features of each level of walkability (Table 2.2). Although
this project only entailed a survey of existing sidewalks, the levels were developed to work
for all streets, even those without sidewalks. This will allow the City to expand the GIS file
to a larger area in the future.
Table 2.2
Walkability Level Criteria
Walkability Level

Description /Example

1 – Poor

No shoulder, no sidewalk (SR 527 north of NE 191st St)

2 – Fair

Shoulder exists, no sidewalk, slow traffic, primarily
residential (east of 104th Ave NE)

3 – Good

Sidewalk exists, little or no separation from traffic, heavy
traffic, high speed (104th Ave NE)

4 – Very Good

Sidewalk exists, some separation from traffic, heavy
traffic, high speed (SR 522)

5 – Excellent

Sidewalk exists, separation from traffic, light traffic, low
speed (most of downtown)

Perteet Inc.
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3.0 Bicycle Facilities
3.1 Data Collection

The locations of bicycle routes, bicycle lanes, bicycle racks, and bicycle lockers were
identified from the City of Bothell Comprehensive Plan and the University of Washington,
Bothell Master Plan. These locations were confirmed with a field check. Bicycle volumes
on the Sammamish River Trail were estimated from bicycle volumes collected by the
Cascade Bicycle Club in Lake Forest Park and Woodinville. The Cascade Bicycle Club
collected the bicycle volumes on a Tuesday in May 2005 from 7am to 7pm.
3.2 Data Fields

Bicycle facilities data are in two GIS files, Bicycle Route and Bicycle Storage. The Bicycle
Route GIS database inventories trails, bicycle lanes, and roads without bicycle facilities or
designations. The Bicycle Route data fields are summarized in Table 3.1.
The Bicycle Storage GIS database is an inventory of bicycle racks and bicycle lockers. The
Bicycle Storage data fields are summarized in Table 3.2.
Table 3.1
Bicycle Route Data Fields
Field Name

Description

FID

Shapefile ID

Date Verified

Year+Month+Date as a single string

Length

Length of segment in feet, from GIS file

Width

Lane or trail width in feet

Type

1 – Trail
2 – Bicycle Lane
3 – Designated Bicycle Routes
4 - Other

Rideability

1 – Poor
2 – Fair
3 – Good
4 – Very Good
5 – Excellent

Condition

1 – No repaired required
2 – Minor hazard/repair required
3 – Major repair required

Trail Name

Name of the trail

Bicycle Traffic Volumes

Daily bicycle volume

Perteet Inc.
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Table 3.2
Bicycle Storage Data Fields
Field Name

Description

FID

ID for data collection

Date Verified

Year+Month+Date as a single string

Location

Descriptive text of location

Capacity

Number of bicycles that can be locked correctly

Type

1 – Locker
2 - Rack

3.3 Existing Conditions

Downtown Bothell bicycle facilities include trails, bicycle lanes, bicycle Storage, and bicycle
lockers, as shown on Figure 3.1.
Bicycle lanes on Beardslee Blvd connect the UWB campus to 195th St. while bicycle lanes on
104 Ave NE and 190th St NE connects downtown to the north and west.
The Sammamish River Trail runs through the southern part of downtown Bothell. This
trail, with a 10ft wide surface, has a daily volume (2005) estimate of 1,031 bicyclists. The
North Creek Trail, also with a 10ft wide surface, connects the UWB campus to the
Sammamish River Trail. Several smaller trails extend off the Sammamish River Trail
connecting to streets. While the bicycle lanes and trails provide commuters passage into
downtown Bothell and UWB, downtown Bothell lacks a network connecting the bicycle
facilities together.
The rideability in downtown Bothell is shown in Figure 3.2. The level of rideability criteria
(Table 3.3) are similar to the walkability criteria. With the exception of SR 522, the
rideability level in downtown Bothell are fair or better.
Bicycle storage facilities are located in downtown Bothell with two bicycle racks on Main St.
and at the UWB campus with one bicycle rack and three sets or bicycle lockers capable of
locking 24 bicycles. No bicycle storage facilities are located at the Bothell Park and Ride.
Table 3.3
Rideability Level Criteria
Rideability Level

Description

1 – Poor

No bicycle lane, high traffic volume, high speed

2 – Fair

No bicycle lane on medium traffic volume, medium
speed road or bicycle lane on high traffic volume, high
speed route

3 – Good

No bicycle lane on low traffic volume/low speed road
designated as bicycle route

4 – Very Good

Striped bicycle lane on medium traffic volume, medium
speed road

5 – Excellent

Separate trail/striped bicycle lane on low traffic volume,
low speed road

Perteet Inc.
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4.0 Transit Facilities
4.1 Data Collection

The locations of bus stops, bus routes, and layover areas were initially a combination of data
provided by the various transit agencies (King County Metro, Sound Transit, Community
Transit) collected by Transpo. Perteet updated this data with current data from the three
transit agencies and/or from the transit agencies’ websites. Bus stop and layover data were
field verified. King County Metro ridership data was added to Sound Transit and
Community Transit ridership data. Transit frequency data was acquired from schedules on
transit agency websites. Schedule Adherence data was provided by King County Metro.
4.2 Data Fields

Transit Facilities are represented in three GIS files, Transit Stop, Transit Route, and Bus
Frequency. Table 4.1 displays the data fields for Transit Route. Transit Route includes the
number of buses by route during AM peak (7-9am), PM peak (4-6pm), and daily. The Bus
Frequency GIS file shows the number of buses during AM peak, PM peak, and daily by
geography. The Bus Frequency data fields are shown in Table 4.2. The data fields for
Transit Stop are shown in Table 4.3. The KCM ID field was used to link King County
Metro ridership data into GIS. The CT ID field was used to link Community Transit and
Sound Transit ridership data to the GIS files.
Table 4.1
Transit Route Data Fields
Field Name

Description

FID

Shapefile ID

Length

Length of segment

Route Number

Bus route number

Agency

Transit Agency

AM Frequency

Number of buses between 7am and 9am weekday by route

PM Frequency

Number of buses between 4pm and 6pm weekday by route

Total Frequency

Total number of buses per weekday by route

Table 4.2
Bus Frequency Data Fields
Field Name

Description

FID

Shapefile ID

Mapkey

ID of Bothell street centerline used for aggregating bus frequencies

AM Freq

Number of buses between 7am and 9am weekday by segment

PM Freq

Number of buses between 4pm and 6pm weekday by segment

Total Freq

Total number of buses per weekday by segment

Perteet Inc.
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Table 4.3
Transit Stop Data Fields
Field Name

Description

ID

ID for data collection

Date Verified

Year+Month+Date as a single string

Bothell ID

Unique identifier for linking ridership data

KCM ID

King County Metro GIS bus stop ID

CT/ST ID

Community Transit (Sound Transit) GIS bus stop ID

Agency

Owner of bus stop

Type

1 – Station
2 – Stops
3 – Layover

Park and Ride

0 – No park and ride
1 – Park and ride

Spaces

Number of parking spaces

Shelter

0 – No Bus shelter
1 – Bus shelter

Info

0 – No information kiosk/sign
1 – Information kiosk/sign

Benches

0 – No bench
1 – Bench

Newstand

0 – No newstand
1 – Newstand

Phone

0 – No pay phone
1 – Pay phone

Street

Street name bus stop is on

Cross St

Cross street

KCM Boarding

King County Metro boarding

KCM Alighting

King County Metro alighting

CT/ST Boarding

Community Transit (Sound Transit) boarding

CT/ST Alighting

Community Transit (Sound Transit) alighting

Total Boarding

King County Metro boarding + Community Transit boarding

Total Alighting

King County Metro alighting + Community Transit alighting

Total Activity

Total boarding + total alighting

Perteet Inc.
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4.3 Existing Conditions

Downtown Bothell is serviced by three transit agencies, Sound Transit, King County Metro,
and Community Transit (Figure 4.1). Altogether, the three transit agencies operate a total of
12 bus routes servicing downtown Bothell.
Sound Transit operates three bus routes that run though downtown Bothell providing
service to Everett, Woodinville, Bellevue, and Seattle. Sound Transit service is provided
seven days a week.
Community Transit operates four bus routes into downtown Bothell. Services run from
Everett and Lynnwood to Bothell. Community Transit service is provided seven days a
week.
King County Metro operates five bus routes into downtown Bothell providing service to
Kirkland, Renton, the University District, and downtown Seattle. King County Metro
service operates seven days a week.
Figure 4.2 illustrates the bus frequency per day. Beardslee Blvd is the main transit corridor
with 439 buses per day. NE Bothell Way, Woodinville Dr, and Campus way are the other
key transit corridors.
Bus stops are located along major arterials and within the Central Business District. Total
daily transit boardings in downtown Bothell are 962 passengers per day including the Bothell
park and ride and the UWB campus as shown in Figure 4.3. The Bothell park and ride
contains 220 parking spaces and has a total of 330 daily transit boardings at the two adjacent
stops. The college campus stop has a daily transit boarding total of 256. A layover area is
also located at the college campus.

Perteet Inc.
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5.0 Americans with Disabilities Act (ADA) Compliance
5.1 Data Collection

The American with Disabilities Act (ADA) is a national mandate to eliminate discrimination
against individuals with disabilities and to make public facilities more accessible to people
with disabilities. This analysis reviews public facilities compliance to the ADA.
Ramp curbs and bus stops were verified in the field for ADA compliance. A ramp curb is a
ramp built into the curb of a sidewalk for ease of passage, strollers, and physically disabled
persons (Figure 5.1). Ramp curb locations were digitized from orthophotos. To be
compliant, curb ramps must meet ADA requirements for slope (less than 1 to 12), top
landing (greater than 3ft long), bottom landing (greater than 4ft long), level (changes in level
less than .5 in.), detectable warning (has truncated dome), and width (greater than 3ft wide).
For bus stop compliance, bus stops must meet requirements in landing (greater than 8ft),
and slope (less than 1 to 50). The bus stop locations were identified from the Transit Stop
GIS file.

5.1.

ADA Ramp Curb

Perteet Inc.
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5.2 Data Fields

The curb ramps and bus stops were compiled into the ADA GIS file. The attributes of
ADA is shown in Table 5.1. The Bothell_ID is used to link the bus stops to the Transit
Facilities GIS file.
Table 5.1
ADA Data Fields
Field Name

Description

FID

ID for data collection

Date Verified

Year+Month+Date as a single string

ADA Comp

y – ADA complaint
n – Not ADA compliant

Bothell ID

Link to Transit Stop GIS file

Curb Ramp

0 – Curb ramp
1 – No curb ramp at corner of intersection with a curb

Slope

0 – Slope less than 1/12
1 – Slope greater than 1/12

B Landing

0 – Bottom landing greater than 48 in
1 – Bottom landing less than 48 in

Level

0 – Change in level less than 0.5 in
1 – Change in level greater than 0.5 in

Det Warn

0 – Detectable warning (Truncated Dome)
1 – Lack of detectable warning (Truncated Dome)

T Landing

0 – Top landing greater than 3ft long
1 – Top landing less than 3ft long

Width

0 – Width greater than 3ft
1 – Width less than 3ft

Bus Stop

0 – Not a bus stop
1 – Bus stop

Bus Land

0 – Clear length of 96 in
1 – Clear length less than 96 in

Bus Slope

0 – Bus stop slope less than 1/50
1 – Bus stop slope greater than 1/50

Perteet Inc.
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5.3 Existing Conditions

The majority of the intersections in downtown Bothell have curb ramps, particularly in the
Central Business. The residential area east of 104th Ave NE is not curbed. Figure 5.2
displays the compliant ramp curbs and bus stops. Only 2% of ramp curbs are ADA
compliant, mainly due to a lack of detectable warnings or truncated domes. The other main
ramp curb deficiency was a lack of a landing area (3ft landing area) 43% of the bus stops in
downtown Bothell were ADA compliant. The non-compliant bus stops were due to lack of
a 96 inch landing or too great of a cross slope (slope parallel with street). All the ADA
deficiencies are listed in Table 5.2.

Table 5.2
ADA Compliance
Ramp Curbs
Total Curbs at Intersections
Total Ramp Curbs

Number
149
132 (89%)

Total Curbs without Ramp Curbs

17 (11%)

Ramp Curb Compliance

Number

Total Compliant Ramp Curbs
Total Non Compliant Ramp Curbs
Slope is not compliant
Detectable Warning is not compliant
Landing is not compliant
Width is not compliant
Bus Stop Compliance
Total Bus Stops

2 (2%)
130 (98%)
2 (2%)
130 (98%)
28 (21%)
3 (2%)
Number
42

Total Compliant Bus Stops

18 (43%)

Total Non Compliant Bus Stops

24 (57%)

Landing is not compliant
Slope is not compliant

Perteet Inc.
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6.0 Traffic Facilities
6.1 Intersections
6.1.1 Data Collection

The intersections were located to fit the street centerline file, provided by the City. Digital
photos of each intersection were taken during the week of October 1, 2002 and are included
with the data sets. All photos depict the view of the intersection from a southerly point
looking north. Information about the different signals was provided by the City and
Snohomish County and incorporated by Transpo staff. City and Transpo staff confirmed
locations of signals through field visits. City staff also provided Transpo with locations of
all-way stops in the project area. Level of service (LOS) was calculated at signalized and
unsignalized four-way stop intersections, this data was attached to the intersection GIS files.
6.1.2 Data Fields

All the information for the intersections is incorporated into one GIS file (Table 6.1). The
fields for this file include a hyperlink field to the digital photo of the intersection.
Table 6.1
Intersection Data Fields
Field Name

Description

ID

Snohomish County ID for signal

Image Path

Directory location (hyperlink field) of digital photo file for intersection

Signal

True – There is a signal
False – There is no signal

SignalMain

Signal maintenance agency

All Way Stop

True – There is an all-way stop
False – There is no all-way stop

LOS_am

AM LOS

LOS_pm

PM LOS

6.1.3 Existing Conditions

The locations of intersections with traffic control are shown on Figure 6.1. The downtown
core is heavily controlled with four-way stops. Many other intersections in downtown have
stop signs on the minor traffic movement, which allows for some steady flow on the
uninterrupted street. The signals in the study area are generally on the state highways and
outside downtown.

Perteet Inc.
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6.2 Daily Traffic Volumes
6.2.1 Data Collection

The average daily traffic (ADT) volumes were provided by the City of Bothell and attached
to the street centerline GIS file. The volume data was separated by day of week (weekday
versus weekend) and direction of travel. The directional volumes for each link were totaled
for the weekday and weekend for graphical display; however, all original data fields are
included in the data file.

6.2.2 Data Fields

The traffic volume data is included in a street centerline data file. Other data fields included
in this file are presented in Table 6.2.
Table 6.2
Street Centerline Data Fields
Field Name

Description

FullStreet

Full Street Name with prefix and suffix

Classification

Roadway classification provided by the City

Number of Lanes

From Aerial Ortho-photography

Speed

Speed Limit, provided by the City

Length

Calculated from the GIS, in feet

ADT_WD_??

4 fields for directional weekday ADT counts

ADT_WE_??

4 fields for directional weekend ADT counts

ADT_WD_Total

Total weekday ADT for both directions of roadway

ADT_WE_Total

Total weekend ADT for both directions of roadway

1

1.

?? – 2 letters representing direction of travel for ADT (e.g. EB = Eastbound)

6.2.3 Existing Conditions

The total (both directions) weekday ADT are shown on Figure 6.2. Since there is
insufficient data for this area, the graphic does not illustrate the area in detail. The data files
created for this (street centerline and intersection) can easily be updated by the City and used
to produce a similar graphic on a citywide scale. This would better illustrate the volumes and
potential bottlenecks within the existing street network.

Perteet Inc.
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6.3 Traffic Accidents
6.3.1 Data Collection

The Washington State Department of Transportation (WSDOT) provided traffic accident
data for a three-year period from 1998-2000. This data was manually edited to include only
locations within the project area. This information was then geocoded and a GIS file created
depicting accident locations.
6.3.2 Data Fields

The accident data was reduced but still includes fields with no information. The information
provided by WSDOT is based on accident reports filed, and may potentially be improved
upon using accident reports maintained by the City of Bothell Police Department. The data
fields with data are presented in Table 6.3.
Table 6.3
Accident Data Fields
Field Name

Description

ID

Location ID used for geocoding

Collision Date

Month+Date+Year as a single string

Collision Time

Four-digit time on 24 hour clock

Hit and Run

0 – Not hit and run
1 – hit and run

Number of Units

Number of units involved in accident

Road Surface

Dry/wet/ unknown

Weather

Weather condition during accident

Light Conditions

Light conditions at time of accident

Work Zone

Explanation if accident occurred in a work zone

Location Character

Primarily used if not on street

Roadway Character

Geometry of roadway at accident location

Intersection

0 – Not Intersection
1 – Intersection

6.3.3 Existing Conditions

The summarized accident data is portrayed on Figure 6.3. The size of the symbol is
proportional to the number of accidents at a given location, with color being incorporated to
help further distinguish accident locations. This figure highlights the locations that have
significant numbers of accidents occurring. The location with the highest number of
recurring accidents, based on this small dataset (1998-2000), is at the Main Street/104th
Avenue NE intersection. This location is served by an all-way stop and may require a
different form of intersection control. This data should be updated to reflect current
conditions, using City of Bothell Police Department information, with particular attention
being paid to accident type and severity. The current dataset does not include data for either
of these fields.
Perteet Inc.
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6.4 Traffic Operations
The focus of this section is to evaluate existing traffic conditions in the downtown Bothell
area. The downtown Bothell area is bordered by three regional state facilities: SR 522,
SR 527, and I-405. State Routes 522 and 527 are regional transportation corridors that pass
through downtown Bothell. I-405 is directly east of downtown and has connections via
SR 527, Beardslee Boulevard, and SR 522. These highway systems provide significant traffic
volumes in and around the City during peak AM and PM commuting periods, which in
return can cause periods of significant congestion and delays within the City. The traffic
section of this study will document operational issues and develop and technical description
of existing conditions. Based on the results of the existing conditions analysis and the City’s
future goals, roadway improvement projects will be developed and tested.

6.4.1 Project Description
This project is located in Bothell, Washington, with the primary focus of traffic circulation in
the downtown area. The traffic analysis project limits are SR 522 to the south, 190th Street
to the north, I-405 to the east, and 98th Street to the west.
The circulation study is a two-tiered approach: (1) to review signalized and unsignalized
(four-way stop) intersections with traditional LOS analysis; and (2) design a microsimulation
model of the downtown circulation system.

6.4.2 Methodology
The transportation data is quantified with the use of two transportation evaluation tools,
Synchro and VISSIM. Synchro is an operations model that evaluates and calculates the LOS
for coordinated systems of traffic signals. Synchro is based on methodologies consistent
with the Highway Capacity Manual, 2000 Edition. Synchro is used to estimate intersection
levels of service and optimize future traffic signal operations. VISSIM is a microscopic
traffic simulation model used to model urban traffic and public transit operations. VISSIM
has the capability to analyze traffic, transit, and light rail operations under many different
geometric and operational constraints, such as different lane configurations, traffic
compositions, traffic signals, transit routes, and stops. VISSIM is used to estimate arterial
corridor impacts of future planned development and street system design alternatives.
VISSIM provides a complete animated representation of existing and future operations of
the transportation system, based on technical data.
Microscopic simulation is conducted to investigate traffic behavior in urban networks and
support the development of network-level traffic flow relations. Compared to mesoscopic
models (Synchro), vehicle-based microscopic models are generally more effective tools for
design and performance evaluation, and help provide congestion alleviation strategies.
Microscopic simulation provides a broad understanding of system-wide impacts of future
design strategies. This approach is intended to provide a better understanding of how
changes in a select area will impact overall circulation and traffic flow of the local system.
A mesoscopic traffic operations model, such as Synchro, analyzes the operations of
individual intersections. The results are based on empirical equations designed to evaluate
the performance of each intersection, but typically, a mesoscopic model lacks the ability to
incorporate the impacts of surrounding intersections, driveways, or pedestrians.
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The project approach establishes an existing conditions model that replicates the
transportation system along SR 522, SR 527, and the downtown Bothell area. The existing
baseline model is calibrated based on existing corridor travel times, link traffic volumes,
queuing, and overall operational characteristics.
To establish existing conditions, field investigations were conducted to assimilate all existing
transportation data, such as channelization, traffic control devices, parking locations, and
pedestrian and transit facilities. Snohomish County provided existing signal timing data and
the City of Bothell provided the traffic turning movement counts. This data was coded into
both Synchro and VISSIM.

6.4.3 Traffic Volume Data
Existing weekday AM and PM peak hour traffic volumes are based on manual turning
movement counts collected in 2006. The AM peak hour traffic volumes typically occurred
between 7 and 8 a.m. and the PM peak hour traffic volumes typically occurred between 5
and 6 p.m. The peak hour turning movement counts were used to estimate the existing
traffic volumes in the study area. The AM and PM peak hour data are shown in Figure 6.4
and Figure 6.5, respectively.

6.4.4 Traffic Operations – Level of Service Analysis
Intersection traffic operations are measured by the intersections ability to process the
vehicle/pedestrian traffic demand with respect to its design capacity, known as level of
service. LOS is a qualitative measure of both the operating conditions of a traffic system
and the perceived conditions by drivers and passengers. LOS is related to the physical
characteristics of the roadway and the different operating characteristics of the roadway
when it carries different traffic volumes. Levels of service range from LOS A, which
indicates good operating conditions with little or no delay; to LOS F, which indicates
extreme congestion and long vehicle delays. The definition of each service level and the
methodology for estimating LOS is provided in the Highway Capacity Manual, Special Report
209, Transportation Research Board, 2000. The procedure also calculates a volume-tocapacity (v/c) ratio, v/c is a measure of capacity sufficiency. A v/c ratio of 1.0 or greater
represents an intersection with insufficient capacity for one or more turning movements.
LOS is based on terms and parameters more discernible to the driver, where v/c represents
a volume flow measure that cannot be perceived by a driver in a traffic stream because it is a
point measure; the rate at which vehicles pass a point.
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The LOS analysis was conducted at seven signalized intersections and fourteen four-way
stop-controlled intersections in the study area. Intersections were analyzed for the weekday
AM and PM peak hour based on the existing timing plans, lane configuration, and the 2006
turning movement counts. The LOS for each intersection was calculated using Synchro.
Synchro is an operations-based model that evaluates and calculates the LOS for coordinated
systems of traffic signals. Synchro is based primarily on methodologies consistent with the
Highway Capacity Manual, 2000 Edition. The calculated LOS for the signalized study area
intersections are shown in Table 6.4.
The intersection LOS analysis is only capable of reviewing an intersection under “ideal”
conditions, meaning there are no outside elements influencing intersection operations (e.g.,
downstream queues, driveways, weaving). Thus, LOS calculations may not always align with
actual field conditions. Field reviews are typically performed to confirm results, as well as
the construction of a microscopic model that is capable of modeling all elements influencing
intersection and street system operations.
Table 6.4
Signalized Intersections
2006 Level of Service Summary
AM Peak Hour
Street Intersection

LOS

SR 522/Kaysner Wy

PM Peak Hour

Delay

v/c

LOS

Delay

v/c

C

20.2

0.60

D

39.9

0.68

SR 522/Main St/SR 527

D

42.2

0.83

D

48.0

0.89

SR 522/180th St

B

16.2

0.65

B

18.6

0.78

SR 522/96 Ave

C

33.6

0.91

C

25.0

0.86

SR 527/183 St

A

9.1

0.37

B

17.0

0.41

th

SR 527/190 St

D

38.2

0.87

C

34.4

0.78

Beardslee Blvd/110th Ave

B

12.2

0.54

A

9.1

0.49

th

rd

1.
2.
3.

1

2

3

Level of service.
Average delay in seconds per vehicle
Volume-to-capacity ratio

As Table 6.4 shows, all signalized intersections operate at LOS D or better during the AM
and PM peak hour. The AM and PM LOS are also displayed in Figure 6.4 and Figure 6.5
respectively.
This study also provides LOS calculations for four-way stop-controlled intersections
(unsignalized). Table 6.5 provides the results of the LOS analysis for the unsignalized
intersections in the study area. The summary documents the LOS for the approach that
experiences the lowest calculated LOS.

Perteet Inc.

Page 32

Downtown Transportation Needs Analysis
Existing Conditions Report

June 2006

Table 6.5
Unsignalized Intersections
2006 Level of Service Summary
AM Peak Hour
Street Intersection

Approach

LOS

Delay

Approach

E

45.1

NB

F

58.1

NB

SR 527/185

B

12.0

WB

C

18.0

WB

Main St/101 Ave

B

11.6

EB

B

12.9

WB

Main St/102nd Ave

D

29.4

EB

D

29.1

NB

Main St/104 Ave

F

50.1

SB

F

93.2

NB

Main St/185 St

C

21.1

SB

C

18.2

SB

183 St/101 Ave

A

9.0

SB

A

9.5

WB

183rd St/102nd Ave

B

10.7

SB

B

11.0

WB

183 St/104 Ave

B

12.6

EB

B

11.7

EB

185 St/101 Ave

B

11.7

SB

B

13.0

WB

185 St/104 Ave

C

23.3

SB

D

25.8

NB

190th St/100th Ave

E

41.3

SB

C

21.2

SB

B

14.0

SB

C

16.1

NB

F

68.7

SB

B

11.1

WB

th

LOS

St

st

th

th

rd

rd

th

th

st

th

st

th

190 St/104 Ave
th

th

E Riverside Dr/102 Ave
nd

1.
2.

Delay

PM Peak Hour

SR 522/98th Ave

1

2

Level of service.
Average delay in seconds per vehicle.

As Table 6.5 shows, most unsignalized intersections are estimated to operate at LOS D or
better during the AM and PM peak hours. Four intersections are estimated to operate at
LOS E or F in the AM or PM peak hour, or both. The worst case is at Main Street/104th
where northbound vehicles are delayed by an average of more than 90 seconds in the PM
Peak Hour. The AM and PM LOS are also displayed in Figure 6.4 and Figure 6.5
respectively.

6.4.5 Field Observations and Queue Analysis
In the Wayne Curve area of SR 522, there is a high demand for the southbound to
eastbound left turn at the intersection of 96th Avenue during the AM peak hour. There is
currently a demand of more than 400 left turning vehicles during the AM peak hour. There
is significant queuing observed in this left-turn lane, which backs up into the two-way leftturn lane. The calculated left-turn queue length can exceed 550 feet.
During the PM peak hour there is significant queuing for westbound traffic on SR 522 from
the SR 527 intersection back into Kaysner Way. Similarly, there is significant queuing
northbound on SR 527 at 190th Street in the PM peak hour.
With respect to the unsignalized intersections, the northbound traffic on 104th Avenue at
Main Street may queue down Kaysner Way to SR 522, and occasionally impact traffic on
SR 522.
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6.4.6 VISSIM Simulation Modeling
To further refine the traffic operations analysis, microscopic simulation was conducted to
identify specific operational issues. VISSIM modeling provides the added advantage of
evaluating the impacts of queues on neighboring intersections, which may cause an
intersection to operate more poorly than expected, such as the impacts of the 180th Street
intersection on the Main Street/SR 522/SR 527 intersection.
The VISSIM model was constructed based on existing channelization, signal timing, and
turning movement counts. Bus routes serving the Bothell area were included in the model.
This included bus routes from Metro, Community Transit, and Sound Transit.
The VISSIM model was calibrated and validated based on link traffic volumes, corridor
travel times, and field observed queuing data. Model link volumes were calibrated to
consistently approximate the field count data to within 0 to 15 percent. In addition, travel
times were collected and calibrated to represent existing AM and PM peak hour conditions.

6.4.7 Travel Time Data Collection
Travel time data was collected from the simulation model. The data collection routes and
endpoints are shown in Figure 6.6. A short description of each route start and end point is
provided below:
•

SR 522 / I-405. These travel time endpoints begin and end on the east section of
SR 522 just west of the I-405 ramps.

•

Beardslee Boulevard. These travel time endpoints begin and end on Beardslee
Boulevard just north of 185th Street.

•

SR 527. These travel time endpoints begin and end on SR 527 just north of 190th
Street.

•

SR 522 / 96th Avenue. These travel time endpoints begin and end on SR 522 just
west of Wayne’s Curve (96th Avenue).

Vehicles have to cross over both the start and endpoint before they are included in the
calculation for a particular travel time segment. For example, a vehicle crossing over the
beginning data collection point on East SR 522 may travel on SR 522 and SR 527 to end at
SR 527, or some vehicles may choose to cut through the downtown area. The averages
shown in Table 6.6 are an average of the time it takes to get from a start point to an
endpoint regardless of the path chosen in-between. The existing travel time data will be
used to estimate the degree of impact that is expected to occur in the Bothell area
considering traffic volume growth with no capacity enhancement projects to help determine
future project needs.
The travel time data is an average based on five to six model simulation runs. Table 6.6
confirms that traffic conditions are typically worse in the PM peak hour. Both the LOS
analysis and the travel time data presented in Table 6.6 show longer delays and travel times
in the Bothell area during the PM peak hour.
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Table 6.6
Existing Average VISSIM Travel Times
Westbound from SR 522

AM

PM

(2002)

(2002 / 2006)

Beardslee Blvd

3:10

4:37 / 5:51

SR 527

3:58

7:51 / 9:51

4:53

9:13 / 9:59

/ I-405 to:

SR 522 / 96 Avenue
th

Westbound from

AM

PM

Beardslee Blvd to:

(2002)

(2002 / 2006)

SR 522 / I-405

4:00

4:57 / 4:09

SR 527

3:59

5:10 / 5:06

5:38

8:14 / 6:49

SR 522 / 96 Avenue
th

Southbound from

AM

PM

(2002)

(2002 / 2006)

SR 522 / I-405

4:14

4:30 / 6:08

Beardslee Blvd

4:04

3:06 / 3:32

SR 522 / 96 Avenue

4:01

5:03 / 5:05

SR 527 to:

th

Eastbound from SR 522

AM

PM

(2002)

(2002 / 2006)

SR 522 / I-405

5:02

4:56 / 5:40

Beardslee Blvd

8:50

6:33 / 7:02

SR 527

6:45

6:15 / 8:27

/ 96th Avenue to:

The AM peak hour calculations from the simulation model runs reported in Table 6.6 were
conducted with 2002 traffic volumes while the PM peak hour calculations were conducted
with both 2002 and 2006 traffic volumes.
Some PM peak hour travel times have increased significantly in the past four years (such as
westbound from SR 522 at I-405 to SR 527 or eastbound from SR 522 at 96th Avenue to SR
527)), while others have remained stable or even reduced (such as westbound from
Beardslee Boulevard to SR 522 at 96th Avenue).
The travel times on SR 522 for the westbound traffic from I-405 to 96th Avenue in the PM
peak hour is more than twice that of the AM peak hour and significantly greater than in the
corresponding eastbound direction in the PM peak hour. This is primarily due to the
congestion at the Main Street intersection. Conversely, the travel time for eastbound traffic
on SR 522 from 96th Avenue to Beardslee Boulevard is more than twice the travel time for
westbound traffic from Beardslee Boulevard to SR 522 at 96th Avenue in the AM peak hour,
while nearly equal in the PM peak hour.
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7.0 Parking and Loading Zones
7.1 Data Collection

The general size and shape of parking lots was digitized from 2000 aerial ortho-photography
provided by the City. These locations were confirmed and updated in field by Transpo staff.
Transpo staff also noted the on-street parking and parking restrictions during field visits.
The Transpo Group conducted the original parking utilization study on Wednesday and
Thursday, December 18 and 19, 2002. A second parking utilization study was completed by
city staff on Tuesday and Wednesday, May 2 and 3, 2006. The new study collected parking
data for selected lots in downtown Bothell as well as parking data in the UW/CCC campus
not included in the original parking study. This report contains parking data from the
original parking study with updates from the new study. The City determined that the time
periods of 11 a.m. to 1 p.m. and 3 to 5 p.m. were the appropriate time periods for the study.
7.2 Data Fields

The parking data is in two different GIS files (on-street and off-street), but include similar
data fields, which are shown in Table 7.1 and Table 7.2. Some of these fields were created
during the parking utilization study, but were not used in the graphics presented in this
report.
Table 7.1
On-Street Parking Data Fields
Field Name

Description

Loading Zone

True – It is a loading zone
False – It is not a loading zone

Length

Length in ft from GIS file

Restricted

True – There is time restriction on parking
False – There is no time restriction on parking

Hours Restricted

If there is a restriction, this explains the restriction

Stalls

Based on 25 feet per space, with field observation for diagonal
parking in downtown Bothell

11to1Avg

Average vehicles from 2-day parking study

11to1Util

(11 to 1 Avg / Stalls) as a percentage

3to5Avg

Average vehicles from 2-day parking study

3to5Util

(3 to 5 Avg / Stalls) as a percentage
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Table 7.2
Off-Street Parking Data Fields
Field Name

Description

Type of Facility

Broad category explaining the parking

Ownership

Public – parking at any government structure
Private – parking that is not public

Area

Area in sf from GIS file

Restricted

True – There is time restriction on parking
False – There is no time restriction on parking

Hours Restricted

If there is a restriction, this explains the restriction

Stalls

Based on field count by Transpo staff

11to1Avg

Average vehicles from 2-day parking study

11to1Util

(11 to 1Avg / Stalls) as a percentage

3to5Avg

Average vehicles from 2-day parking study

3to5Util

(3 to 5 Avg / Stalls) as a percentage

7.3 Existing Conditions

Figure 7.1 depicts the existing locations of parking within the City. In addition to location,
the graphic separates out loading zones and restricted parking areas, for on-street parking;
and public versus private parking for off-street parking facilities.
There are numerous parking options in the downtown core of Bothell, but there is very little
standardization of this parking. Restrictions exist throughout the area and most do not seem
to be enforced. During the study period, Transpo staff parked in two-hour parking for more
than four hours at a time. There are also “No Parking” zones in the study area, many of
which require increased signage for clarity. The parking signs vary in style and installation
location and do not always conform to the MUTCD standard. In some of the residential
areas, there is on-street parking on one side of cul-de-sacs but unclear designation about the
areas where parking is not allowed. The City may need to evaluate some of these locations
with respect to Fire Department clearance. The downtown parking should also be reviewed
where transit buses and school buses travel frequently.
Figure 7.2 and Figure 7.3 depict the parking utilization during the two weekday periods of
11 a.m. to 1 p.m. and 3 to 5 p.m., respectively. The figures present a clearer picture of the
parking situation in the downtown. There was significant noon-hour parking utilization
along Main Street, 101st Avenue NE, and NE 183rd Street, with the utilization dropping off
within the residential areas. Many of the off-street parking spaces (parking lots) are
designated for specific business or residential usage and may not be available as parking for
the public.
The lack of a parking pattern in downtown Bothell can be seen by comparing Figure 7.2 and
Figure 7.3. Parking on weekdays varies greatly with the type of business served by the
parking facility. Since many businesses are within walking distance of most parking areas,
and there are ample pedestrian walkways within the core, a more in-depth survey may be
required to ascertain the true movement of the public within downtown. The original
Transpo study was completed during the week before Christmas, which resulted in recounts
of the park and ride lot in 2006. Figure 7.4 and Figure 7.5 summarize the parking utilization
using data from both studies into six zones.
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8.0 Conclusions
This section is intended to summarize key findings based on the data collection and traffic
analysis of the existing conditions. The following key findings are noted:
•

The pedestrian facilities in the Downtown study area are quite well laid out. There
are sidewalks throughout most of the study area, providing a well-connected walking
network. This network is further facilitated by many marked crosswalks and all-way
stops. Most sidewalks in the area are pedestrian-friendly with a high comfort level,
resulting in high expected usage of the facility. Most neighborhoods in the study
area are well served.

•

Bicycle facilities allow commuters to ride into the Downtown study area but there is
no network within the Downtown connecting the facilities together. Bicycle storage
facilities are only located on Main St and at the UWB campus. There are no bicycle
storage facilities at the Bothell Park and Ride which is the major bus boarding site in
the Downtown.

•

Parking facilities in the study area vary greatly in terms of usage. There are many
different restrictions of on-street parking but very little enforcement of these
restrictions. The on-street parking along Main Street is highly utilized. The Parkand-Ride is also well used. It appears that there is a reasonable parking supply
within the Downtown area although some times of the day may experience higher
utilization and some facilities may be more attractive than others.

•

Three transit agencies provide regularly scheduled bus service in the Downtown
study area. Main Street / Beardslee Boulevard to the UWB/CCC campus is a major
route, with over 400 buses per day stopping along it. There are nearly 1,000
passengers getting on or off the buses each weekday in the Downtown study area.
The proposed access to the UWB/CCC campus may alter some of the bus routes
trough the Downtown area.

•

Most of the ramp curbs in downtown Bothell are not ADA compliant, largely due
to the lack of detectable warnings on the ramp curb. Other deficiencies also limit
the effectiveness of the ramp curbs. Half of the bus stops in downtown Bothell
were ADA compliant. The non-compliant half generally did not have a landing area
large enough or had too great of a cross slope.

•

Traffic operations during the AM peak hour generally operate at acceptable levels of
service except at Riverside and 102nd Avenue. However, some congestion and
queuing of traffic is experienced on SR 522, SR 527 and through the Main
Street/Beardslee corridor. During the PM peak hour, the primary operational
deficiencies are at the SR 522/ Main Street/SR 527 intersection and at the SR 527 /
190th Street intersection. While the calculated levels of service are acceptable, traffic
queues are experienced. Some congestion is also experienced on Main Street at
102nd Avenue and 104th Avenue.
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