KITTELSON & ASSOCIATES, INC.
TRANSPORTATION ENGINEERING /PLANNING
610 SW Alder Street, Suite 700, Portland, OR 97205 ~ 503.228.5230 I 503.273.8169

TECHNICAL MEMORANDUM

Date: March 3, 2017 Project #: 19890.3
To: Jim Whynot and Jacque Betz, City of Gladstone
Gail Curtis, Oregon Department of Transportation, Region 1
From: Matt Bell and Molly McCormick, Kittelson and Associates, Inc.
Project: Gladstone Transportation System Plan (TSP) Update
Subject: Final Tech Memo 5: Existing Transportation System Gaps and Deficiencies (Subtask 3.1)

This memorandum documents existing transportation system gaps and deficiencies within the City of
Gladstone. Figure 1 illustrates the city boundary. The information presented in this memorandum will
serve as a baseline for evaluating transportation system needs and identifying potential solutions for
the Transportation System Plan (TSP) update. The information is based on an inventory of existing
transportation facilities, discussions with City and Oregon Department of Transportation (ODOT) staff,
and input from the project advisory committees and the general public.

This memorandum includes information on the existing public transit, pedestrian, bicycle, motor
vehicle, and other travel modes within the city. This memorandum also includes information on existing
Transportation System Management and Operations (TSMO) and Transportation Demand Management
(TDM) programs within the city as well and the region. The following sections describe the
characteristics, usage, performance, gaps, and deficiencies of the existing transportation system within
Gladstone.

PUBLIC TRANSIT SYSTEM

The public transit system within Gladstone consists of fixed-route and paratransit services as well as
school and shuttle bus service. Frequent morning and evening peak hour service along OR 99E provides
residents with the ability to use public transit for daily commuting, while less frequent mid-day, and
weekend service provides residents with the ability to use public transit to access retail and
recreational areas located throughout Clackamas County and the region.

Transit Service Providers

Transit service is provided in Gladstone by the Tri County Metropolitan Transportation District of
Oregon (TriMet), which provides transit service for the Portland Metro area including the counties of
Clackamas, Multnomah and Washington. Other service providers include the Gladstone Senior Center,
Somerset Lodge, and Clackamas County Social Services.
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Transit Facilities and Services

Fixed-Route Service

TriMet operates five fixed-route bus lines in Gladstone, including Lines 32, 33, 34, 79, and 99, providing
connections to the Milwaukie City Center, Clackamas Community College (CCC), Clackamas Town
Center, Oregon City Transit Center, and Portland City Center.

= Line 32 (Oatfield) provides weekday service between Clackamas Community College (CCC)
Downtown Milwaukie via OR 99E, Arlington Street, and Oatfield Road from 4:49 a.m. to
9:49 p.m. on approximately 30 minute headways during the morning and evening peak
periods and 60 minute headways during non-peak periods. Line 32 also provides Saturday
service between CCC and the Oregon City Transit Center from 9:43 a.m. to 5:26 p.m. on
approximately 60 minute headways.

= Line 33 (Mcloughlin/King Road) provides weekday service between CCC, Downtown
Milwaukie, and Clackamas Town Center via OR 99E from 4:15 a.m. to 12:29 a.m. on
approximately 15-30 minute headways. Weekend service is provided from 5:33 a.m. to
11:58 p.m. on Saturday and 12:31 a.m. on Sunday on approximately 15-30 minute
headways.

= Line 34 (Linwood/River Road) provides weekday service between the Clackamas Town
Center and the Oregon City Transit Center via Arlington Street, Portland Avenue, Abernathy
Lane, and River Road from 6:04 a.m. to 8:05 p.m. on approximately 40 minute headways.

= Line 79 (Clackamas/Oregon City) provides weekday service between the Clackamas Town
Center and the Oregon City Transit Center via Arlington Street, Portland Avenue, Dartmouth
Street, Oatfield Road, and Webster Road from 5:19 a.m.to 10:31 p.m. on approximately 30-
40 minute headways. Weekend service is provided from 8:15 a.m. to 10:33 p.m. on
approximately 40 minute headways.

= Line 99 (Macadam/McLoughlin) provides weekday rush hour service between CCC and the
Portland City Center via OR 99E during the morning peak period from 5:16 a.m. to 8:46 a.m.
on approximately 15-30 minute headways and during the evening peak period from 3:07
p.m. to 5:57 p.m. on approximately 15-30 minute headways.

Existing transit routes and stops are illustrated on Figure 2. As shown, fixed-route transit service is
provided along several major roadways throughout the city with stops at major intersections. Also
shown, there are currently two stops with bus shelters within Gladstone: bus stop 10328, north of the
OR 99E/E Arlington Avenue intersection, and bus stop 10326, north of the OR 99E/Glen Echo Avenue
intersection.

Kittelson & Associates, Inc. Portland, Oregon
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Ridership

Ridership data was obtained from TriMet for each of the fixed-route services and stops located within
Gladstone. The data includes the average number of weekday boardings and alightings (ons and offs) at
each stop in Spring 2016. Tables A-1 through A-5 in Attachment “A” summarize the TriMet ridership
data for the stops located within Gladstone. Per TriMet’s Bus Stops Guidelines document, bus stop
amenities are provided at each stop based on average daily ridership. A pole and bus stop sign is
required at all stops; however, shelters are installed at stops that experience 50 or more boardings and
alightings (ons and offs) per day (35 if headways are greater than 17 minutes).

Paratransit Service

TriMet’s LIFT Paratransit service is a shared-ride transportation service for residents who are unable to
use regular fixed-route services due to disabilities or disabling health conditions. The service is offered
within three-fourths of a mile beyond the outermost portions of TriMet’s fixed-route bus and light-rail
lines. Service is not offered outside of TriMet’s service district. LIFT is available from 4:30 a.m. to 2:30
a.m. seven days a week.

School Bus Service

School bus service within the Gladstone area is contracted out to a local service provider. Elementary
school students living more than one mile from school are eligible for bus service, as are middle and
high school students living more than 1.5 miles from their schools. School buses operate on all arterial
and collector streets and many local streets. Safe bus stop approaches and waiting areas are a concern,
as are walkways to schools within the radii not served by buses.

Shuttle Service

Shuttle service is provided by the Gladstone Senior Center Tram for senior citizens who reside within
city limits. Seniors may call to take part in the Tuesday through Thursday service including trips to the
Senior Center for their provided lunches, transportation to specified grocery stores after lunch, and
rides to morning medical appointments in Gladstone or Oregon City. In addition, senior citizens can sign
up for pre-paid Friday excursions scheduled by the Senior Center.

Somerset Lodge and Somerset Assisted Living Facility provide a shuttle service for Somerset residents.
The shuttle service operates Monday through Friday during regular business hours and provides
residents with travel options to local retail and commercial activity within Gladstone (i.e. Safeway,
Walmart, Rite-Aid). Special trips can also be prearranged with the service provider.

Clackamas County Social Services runs several transportation programs that are meant to provide
service to people unable to access other transportation options. One program called “Transportation
Reaching People” provides transportation for elderly, disabled, or rural County residents to medical
appointments, shopping and errands. Volunteers with personal cars provide the service. A second
transportation program called “Ride Together” provides similar service with the exception that
volunteer drivers, such as family, friends, or neighbors, are recruited by the riders. The last Clackamas

Kittelson & Associates, Inc. Portland, Oregon
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County Social Services transportation program, “Vets Driving Vets”, provides the type of services for
veterans with volunteer veteran drivers. The services are available from 8:00 a.m. to 5:00 p.m. on
weekdays, excluding holidays.

Park-and-Rides

There are no park-and-rides located within the city. The closest park-and-ride is located to the north in
Milwaukie. The Milwaukie Elks park-and-ride located at 13121 SE McLoughlin Boulevard is a shared
facility which provides 90 parking stalls to transit riders. The SE Park Avenue park-and-ride located in
Milwaukie at 2750 SE Park Avenue is a TriMet facility that provides 402 parking stalls to transit riders.
Both facilities are free for up to 24-hours (unless otherwise posted). Overnight parking is permitted, as
long as it does not exceed 24-hours.

Regional Public Transit Facilities

The 2014 Regional Transportation Plan (RTP) identifies several regional public transit facilities within
Gladstone, including frequent bus routes, regional bus routes, and major transit stops. Per Figure 2.10
(Regional Transit Network) of the RTP, OR 99E, Arlington Street, Portland Avenue, Gloucester Street,
Oatfield Road, and Webster Road are frequent bus routes; OR 99E, Portland Avenue, Abernathy Lane,
Glen Echo Avenue, and River Road are regional bus routes, and; bus stop 10326 (McGloughlin & Glen
Echo), 10328 (McLoughlin & W Arlington), and 4463 (Portland Ave & E Dartmouth) are identified as
major bus stops. Other regional public transit facilities within the area include an inter-city bus
passenger terminal and an inter-city rail passenger terminal in Oregon City.

Existing Gaps and Deficiencies
The following provides a summary of the existing gaps and deficiencies in the public transit system
along with issues identified by local residents:

= Marketing and awareness of existing public transit facilities and services should be

improved to attract higher levels of ridership.

= More frequent transit service should be provided to improve the viability of using public
transit for daily commuting.

= More direct service should be provided to regional centers located further west, such as
Tigard, Tualatin, Beaverton, and Hillsboro.

= Locations for new park-and-ride facilities should be identified within the city.
= Transit shelters should be installed where warranted by existing ridership.
= Transit service enhancements should be identified along regional public transit facilities.

* Transit service is not provided along Gloucester Street, which is identified in the RTP
as a frequent bus route.

Kittelson & Associates, Inc. Portland, Oregon
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* Abus shelter is not provided at bus stop 4463 (Portland Avenue & E Dartmouth),
which is identified in the RTP as a major transit stop.

= Gaps and deficiencies in the pedestrian and bicycle systems that provide access to public
transit facilities as well as other key destinations with Gladstone are identified below.

PEDESTRIAN SYSTEM

The pedestrian system within Gladstone consists of sidewalks, shared-use paths, and trails as well as
marked and unmarked, signalized and unsignalized pedestrian crossings. These facilities provide local
residents with the ability to access transit as well as local retail, commercial, recreational, and other
land uses by foot. Safe and convenient pedestrian facilities are essential to a vibrant community and
economy within the city.

Pedestrian Facilities

In order to assess the adequacy of pedestrian facilities, Geographic Information System (GIS) data was
obtained from Metro’s Regional Land Information System (RLIS). The GIS data was updated to reflect
recent aerial imagery of sidewalks and other pedestrian facilities along the city’s arterial and collector
streets. The data includes the location of existing sidewalks and crosswalks along with the location of
essential destinations such as schools, parks, and retail/commercial areas as well as the local senior
center, community center, library, and City Hall. Local churches are also included as essential
destination per direction from the project committees. These essential destinations were identified to
determine possible pedestrian trip generators and to help prioritize potential improvements to the
pedestrian system. Figure 3 shows the existing pedestrian facilities within Gladstone and the location of
essential destinations. The following provides a summary of the facilities, including existing gaps and
deficiencies.

Sidewalks

Sidewalks are currently provided along a majority of arterial and collector streets within the city as well
as many local streets. However, there are gaps in the northern parts of the city, particularly along Glen
Echo Avenue and Oatfield Road. The gaps along Glen Echo Avenue limit pedestrian access to Grace
Christian School as well as access to OR 99E and Oatfield Road. The gaps along Oatfield Road limit
pedestrian access to transit service. Other notable gaps include those along the norther portion of
Portland Avenue, Dartmouth Street, and 82" Drive.

Crosswalks

Marked crosswalks are also provided at several major intersections (signalized and unsignalized),
particularly within the central part of the city and along Portland Avenue; however, there are several
locations that currently lack signed or striped crosswalks, particularly near schools, parks, and along
street that provide transit service (i.e. Arlington Street, Oatfield Road, Webster Road).

Kittelson & Associates, Inc. Portland, Oregon
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Shared-use Paths and Trails

There are several shared-use paths and trails located throughout the city. A few of the key paths and
trails include the Trolley Trail, the Cross Park Trail, the Charles Ames Park Way, and the 1-205 Tail.

= Trolley Trail — the Trolley Trail is a shared use path that follows the historic streetcar right-
of-way that ran in the area from 1893 until 1968. The trail extends north from Portland
Avenue along the south side of Abernathy Lane and crosses OR 99E at Jennings Avenue.

= Cross Park Trail — the Cross Park Trail is a shared-use path that is located along the southern
boundary of the city in Cross Park. The trail extends from 82" Drive, near the Park Place
Bridge, to Chief Charles Ames Memorial Park.

= Charles Ames Park Walk — the Charles Ames Park Walk is a shared-use path that is located
along the southern boundary of the city in Chief Charles Ames Memorial Park. The trail
extends from Cross Park to Clackamas Boulevard.

= |-205 Trail — the 1-205 trail is a shared-use path that follows 1-205. The trail extends north
from 82" Drive along the west side of |-205.

Pedestrian Accessways

There are several pedestrian accessways located throughout the city. These accessways provide
pedestrian connectivity between cul-de-sacs and other areas where there are no streets. Additional
accessways are not always possible due to topography and existing development patterns. However,
there are a few locations where accessways could be provided and where existing accessways could be
improved.

Safe Routes to School

Gladstone does not have a Safe Routes to School (SRTS) program, which is a program design to
encourage students to walk to school by improving infrastructure along streets that provide access to
local schools as well as providing education programs, driver enforcement programs, and more. This
TSP update will provide a SRTS program, but it will serve as a catalyst to begin discussions and
implementation of a SRTS program in the city.

Regional Pedestrian Facilities

The 2014 RTP identifies several regional pedestrian facilities within Gladstone, including on-street and
off-street pedestrian parkways and regional pedestrian corridors and a regional pedestrian district. Per
Figure 2.20 (Regional Pedestrian Network) of the RTP, OR 99E, Portland Avenue (between Arlington
Street and Abernathy Lane), Oatfield Road (between Gloucester Street and Webster Road), Gloucester
Street, Webster Road, and the shared-use paths and trails described above are regional parkways;
Arlington Street, g2 Drive, Oatfield Road and Jennings Avenue are pedestrian corridors; and the
central city is a regional pedestrian district.

Kittelson & Associates, Inc. Portland, Oregon
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In general, the existing pedestrian facilities are adequate in the retail and commercial areas along OR
99E, Portland Avenue, and 82" Drive and in the central part of the city; however, they are inadequate
in the areas surrounding several schools and parks and along streets that provides transit service. It is
desirable to provide at least one continuous sidewalk connection between essential destinations and
along arterial and collector roadways to provide safe and convenient non-motorized travel options.
Further review of the adequacy of existing pedestrian facilities will be provided in subsequent tech
memos.

Pedestrian Activity

Pedestrian counts were conducted at the study intersections in June 2016 while school was in session.
All of the counts were conducted on a typical mid-weekday during the evening (4:00 to 6:00 p.m.) peak
time period. All of the counts include the total number of pedestrians that entered the intersections in
15-minute intervals. The pedestrian counts show a relatively high level of pedestrian activity at the
study intersections along OR 99E and a relatively low level of pedestrian activity at the other study
intersections. It should be noted that while the peak hour for vehicular traffic typically occurs between
4:00 to 6:00 p.m., the peak hour for pedestrian activity near schools and other activity centers typically
occurs earlier in the day. The pedestrian count data is shown in Table 1.

Table 1: PM Peak Hour Pedestrian Crossing Volumes at Study Intersections

OR 99E/S Arlington Street 24 14 4:05 to 5:05 p.m.
OR 99E/W Gloucester Street 22 16 5:00 to 6:00 p.m.
OR 99E/Glen Echo Avenue 12 19 4:15to 5:15 p.m.

Oatfield Road/SE 82™ Drive 4:15 to 5:15 p.m.

Oatfield Road/Ridgegate Drive-Collins Crest Street 4:00 to 5:00 p.m.

1-205 Southbound Ramp Terminal/SE 82™ Drive 4:15to0 5:15 p.m.

0| N[O | W| NP

8 5
6 1
Oatfield Road/Glen Echo Avenue 0 2 4:05 to 5:05 p.m.
1 3
2 0

1-205 Northbound Ramp Terminal/SE 82" Drive 5:00 to 6:00 p.m.

As shown in Table 1, the highest pedestrian crossing volumes were observed at intersections located
along OR 99E near retail and commercial land uses and along Oatfield Road. Potential pedestrian
crossing improvements should be prioritized at these locations to ensure safe and convenient access
for pedestrians.

Existing Gaps and Deficiencies

Streets with no sidewalks or intermittent sidewalks force pedestrians to walk along the edge of the
travel lane or use the shoulder if available. In many cases, this is not a desirable option for pedestrians
due to narrow lane widths or uneven pavement conditions. Similarly, streets with no crosswalks or
limited crosswalks force pedestrians to make unsafe or illegal crossings. Adequate pedestrian facilities
should be provided to allow for safe travel between neighborhoods and essential destinations. The

Kittelson & Associates, Inc. Portland, Oregon
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following provides a summary of the existing gaps deficiencies in the existing pedestrian system along
with issues identified by local residents:

= There are several arterial and collector streets that currently do not have sidewalks along
one or two sides of the roadway. These streets include:

* Glen Echo Avenue from River Road to Oatfield Road — gaps on both sides

e Dartmouth Street from Portland Avenue to Oatfield Road — north side

*  Portland Avenue from Nelson Lane to the north city limits — gaps on both sides
* Qatfield Road from Webster Road to north city limits — gaps on both sides

* Los Verdes Drive from Valley View Road to north city limits — gaps on both sides

= There are also several local streets that currently do not have sidewalks along one or two
sides of the roadway.

= Several of the gaps and deficiencies limit connectivity between residential areas and
essential destinations throughout the city, including schools, parks, and transit stops.

= Many sidewalks throughout the city do not provide sufficient width to accommodate
pedestrian activity or are in disrepair.

=  Many sidewalks and pedestrian ramps throughout the city are not ADA compliant.
= Several intersections do not provide marked pedestrian crossings.

= There are a few locations where new pedestrian accessways could be provided and others
where existing accessways could be improved.

BICYCLE SYSTEM

The bicycle system within Gladstone consists of on-street bike lanes and shared roadways as well as off-
street bicycle facilities such as bicycle parking and shared-use paths. These facilities provide local
residents with the ability to access transit as well as local retail, commercial, recreational, and other
land uses within Gladstone and neighboring cities by bike. Safe and convenient bicycle facilities are
essential to a vibrant community and economy within the city.

In order to assess the adequacy of bicycle facilities in Gladstone, GIS data was obtained from Metro’s
RLIS. The GIS data was updated to reflect recent aerial imagery of bike lanes and other bicycle facilities
along the city’s arterial and collector streets. The data includes the location of existing bike lanes along
with the location of essential destinations such as schools, parks, and retail/commercial areas as well as
the local senior center, community center, library, and City Hall. Local churches are also included as
essential destination per direction from the project committees. These essential destinations were
identified to determine possible bicycle trip generators and to help prioritize potential improvements
to the bicycle system. Figure 4 shows the existing bicycle facilities within Gladstone as well as the
location of essential destinations.

Kittelson & Associates, Inc. Portland, Oregon
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Bicycle Facilities

Bike lanes

On-street bike lanes are currently provided along only a few arterial and collector streets within the city
including River Road, OR 99E, Oatfield Road, Webster Road, Carson Road, and 82" Drive. Bike lane
striping also appears to be provided along the east side of Portland Avenue north of Nelson Road;
however, there are no bicycle symbols and vehicles can be seen parked along the side of the roadway.

Bicycle Crossings

Bicycle crossing treatments are also provided at several major intersections, particularly along OR 99E
and 82" Drive where channelized right-turn lanes would otherwise conflict with through bike
movements; however, they are limited to intersections channelized right-turn lanes.

Regional Bicycle Facilities

The 2014 RTP identifies several regional bicycle facilities within Gladstone, including on-street and off-
street regional bikeways and bicycle parkways and a regional bicycle district. Per Figure 2.18 (Regional
Bicycle Network) of the RTP, River Road, OR 99E, Oatfield Road (north of Webster Road), g2 Drive,
Gloucester Street, and Clackamas Boulevard are regional bikeways; Portland Avenue (between
Arlington Street and Abernathy Lane), Oatfield Road (between 82" Drive and Webster Road), Webster
Road, 82" Drive, and the shared-use paths and trail described above are bicycle parkways; and the
central city is a regional bicycle district.

In general, the existing bicycle facilities are limited to a few arterial and collector streets; however,
these streets (OR 99E, River Road, 82" Drive, Oatfield Road, and Webster Road) provide connectivity
on a local and regional level. It should also be noted that not all streets need to provide bike facilities,
since streets with low vehicle volumes (fewer than 3,000 average daily traffic) and slow speeds (25
miles per hour or less) are considered safe environments for shared vehicle and bicycle use of the travel
lanes. Further review of the adequacy of existing bicycle facilities will be provided in subsequent tech
memos.

Bicycle Activity

Bicycle counts were conducted at the study intersections in June 2016 while school was in session. All
of the counts were conducted on a typical mid-week day during the evening (4:00 to 6:00 p.m.) peak
time period. All of the counts include the total number of bicyclists that entered the intersections in 15-
minute intervals. The bicycle counts show a relatively low level of bicycle activity at the study
intersections in general. It should be noted that while the peak hour for vehicular traffic typically occurs
between 4:00 to 6:00 p.m., the peak hour for bicycle activity near schools and other activity centers
typically occurs earlier in the day. The bicycle count data is shown in Table 2.

Kittelson & Associates, Inc. Portland, Oregon
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Table 2: Bicycle Crossing Volumes at Study Intersections

OR 99E/S Arlington Street

5:00 to 6:00 p.m.

OR 99E/W Gloucester Street

4:55 to 5:55 p.m.

OR 99E/Glen Echo Avenue

4:55 to 5:55 p.m.

Oatfield Road/SE 82" Drive

4:15 to 5:15 p.m.

Oatfield Road/Ridgegate Drive-Collins Crest Street

4:50 to 5:50 p.m.

Oatfield Road/Glen Echo Avenue

4:55 to 5:55 p.m.

I-205 Southbound Ramp Terminal/SE 82" Drive

4:00 to 5:00 p.m.

| NV B W| N[

I-205 Northbound Ramp Terminal/SE 82" Drive

O|O| R R[OOI N[O
O|lrRr| Ol R[] RLP|OIN

4:30 to 5:30 p.m.

As shown in Table 2, the highest bicycle crossing volumes were observed at intersections located along

OR 99E near retail and commercial land uses and along Oatfield Road.

Existing Gaps and Deficiencies

Streets with no bike lanes or intermittent bike lanes force bicyclists to share the travel lane with motor

vehicles or use the shoulder if available. In many cases, this is not a desirable option for bicyclists due to
narrow lane widths or uneven pavement conditions. Adequate bicycle facilities should be provided to

allow for safe travel between neighborhoods and essential destinations. The following provides a

summary of the existing gaps deficiencies in the existing bicycle system along with issues identified by

local residents:

= There are several arterial and collector streets that currently do not provide on-street bike

lanes. These streets include:

Glen Echo Avenue from River Road to Oatfield Road
Abernathy Lane from Glen Echo Avenue to Portland Avenue
There is a shared-use path along the south/west side of Abernathy Lane
Gloucester Street from River Road to Oatfield Road
Dartmouth Street from OR 99E to Oatfield Road
Arlington Street from OR 99E to 82" Drive
Portland Avenue from Arlington Street to the north city limits
Los Verdes Drive from Webster Road to Valley View Road

Valley View Road from Los Verdes Drive to north city limits

= Several of the gaps and deficiencies limit connectivity between residential areas and bicycle
destinations throughout the city, including schools, parks, and transit stops.

Kittelson & Associates, Inc.

Portland, Oregon
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MOTOR VEHICLE SYSTEM

The motor vehicle system within Gladstone includes private streets, city streets, state highways, and an
interstate freeway. These types of facilities provide residents with the ability to access retail,
commercial, recreational, and other land uses within Gladstone and neighboring cities by vehicle. This
section describes how the system has been developed to date and provides a more detailed review of
how it is used and operated.

Jurisdiction

Streets within Gladstone are owned and operated by the City of Gladstone and the Oregon Department
of Transportation (ODOT). Each jurisdiction is responsible for determining the functional classification
of the streets, defining major design and multimodal features, and approving construction and access
permits. Coordination is required among the jurisdictions to ensure that the streets are planned,
operated, maintained, and improved to safely meet public needs. Figure 5 illustrates the jurisdiction
(ownership and maintenance responsibilities) of streets within Gladstone. As shown, OR 99E and 1-205
are under the jurisdiction of ODOT along with the 1-205 on- and off-ramps and the segment of 82™
Drive between Berkeley Street and Edgewater Road. All remaining streets within the city limits are
under the jurisdiction of the City of Gladstone.

Functional Classification

A street’s functional classification defines its role in the transportation system and reflects desired
operational and design characteristics such as right-of-way requirements, pavement widths, pedestrian
and bicycle features, and driveway (access) spacing standards. Figure 6 illustrates the functional
classification of streets within Gladstone, which includes the following designations:

= Freeways are divided highways with two or more travel lanes for exclusive use by traffic in
each direction. They have uninterrupted traffic flow and allow full control of access and
egress at ramps.

= Major arterials carry a high volume of traffic at relatively high travel speeds. They connect
major traffic generators and may only be accessed by major traffic generators. Major
arterials should not divide homogenous land uses.

= Minor arterials carry relatively high traffic volumes and high travel speeds. They connect
major traffic generators to collector streets; facilitate through traffic, and channel it around
homogenous land uses. Private driveways and parking entrances are discouraged along
minor arterials while channelization is encouraged at major intersections.

= Collector streets provide access between neighborhoods and arterials and may define
neighborhood boundaries. Through traffic is discouraged along collector streets as are
private residential driveways.

Kittelson & Associates, Inc. Portland, Oregon
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= local Streets provide access to abutting properties and accommodate minor traffic
volumes. Local streets should not be a route for through traffic, buses, or trucks. They
should also not connect to arterials.

Table 3 summarizes the functional classifications of the arterial and collector streets within Gladstone
and identifies the overlapping ownership/maintenance and jurisdictional relationships that exist. Figure
6 illustrates the functional classifications of streets within Gladstone.

Table 3: Functional Classification Comparison of Collector and Higher Streets by Jurisdiction

Functional Classification

Jurisdiction Gladstone

Roadway

Clackamas County

1-205 oDOoT Freeway/Expressway Principal Interstate Principal Arterial Interstate
OR 99E oDOoT Major Arterial Principal Arterial Major Arterial Principal Arterial
82" Drive City Minor Arterial Minor Arterial Minor Arterial Minor Arterial
Arlington Street City Minor Arterial Minor Arterial Minor Arterial Minor Arterial
Oatfield Road City Minor Arterial Minor Arterial Minor Arterial Minor Arterial
Portland Avenue . : ’ . ’ 1 . -
(Arlington to Glen Echo) City Minor Arterial Minor Arterial Minor Arterial
River Road City Minor Arterial Minor Arterial ! Minor Arterial
Webster Road City Minor Arterial Minor Arterial Minor Arterial Major Collector
Jennings Avenue City Minor Arterial Minor Arterial Minor Arterial Major Collector
Abernathy Lane City Collector Collector ! Major Collector
Cason Road City Collector Collector ! Major Collector
Dartmouth Street City Collector Collector ! Major Collector
Glen Echo Avenue City Collector Collector ! Major Collector
Gloucester Street . 1 .

I r I r Major Coll r
(OR 99E to Oatfield) City Collecto Collecto ajor Collecto
Gloucester Street . 1

Cit Local Local Local
(River Road to OR 99E) v
Los Verdes Drive City Collector Collector ! Major Collector
Valley View Road City Collector Collector ! Major Collector
Portland Avenue . 1 .
Cit Local Local Major Collector

(Glen Echo to Caldwell ¥ )
Portland Avenue . 1 :

Local Local Minor Coll r
(Caldwell to north city limits) City oca oca inor Collecto

1. Figure 2.7 of the RTP (Arterial and Throughway Network) identifies Metro’s classification of regionally significant arterial streets within the city.

Per the RTP, the functional classifications used in local TSPs should be consistent with other regional
planning efforts. As shown in Table 3, the following streets currently have conflicting classifications:

=  Webster Road is classified as a minor arterial by the City of Gladstone, Clackamas County,
and Metro, but as a major collector by ODOT.

= Jennings Avenue is classified as a minor arterial by the City of Gladstone, Clackamas County,
and Metro, but as a major collector by ODOT.

= Portland Avenue (Glen Echo to Caldwell) is classified as a local street by the City of
Gladstone and Clackamas County, but as a major collector by ODOT.

Kittelson & Associates, Inc. Portland, Oregon
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=  Portland Avenue (Caldwell to north city limits) is classified as a local street by the City of
Gladstone and Clackamas County, but as minor collector by ODOT.

Roadway Characteristics

The characteristics of arterial and collector streets are summarized in Table 4. The data includes posted
speed limits, street widths, number of lanes, lane widths, on-street bike lanes, and on-street parking.
These characteristics define roadway capacity and operating speeds through the street system, which
affects travel path choices for drivers in Gladstone. Figure 7 illustrates posted speed limits throughout
the city. Figure 8 illustrates average daily traffic volumes in select locations throughout the city.
Subsequent sections provide additional information on traffic volumes at select study intersections.

Table 4: Existing Study Area Roadway Characteristics by Functional Classification

Posted Street Width Number of Lane Width On-street On-street
Corridor Speed [MPH] [ft] Lanes [ft] Bike Lanes Parking

Major Arterial
OR 99E ‘ 40 ‘ 80 5 12-14 Yes No

Minor Arterial
82™ Drive (Cross Park to First) 25 42-50 2 11-12 Yes Yes
82" Drive (First to city limits) 35 50-59 3-5 11-12 Yes No
Arlington Street 25 35 2 10-11 No Yes
Jennings Avenue 30 24 2 10-11 No No
Oatfield Road (82" to Webster) 35 48 3 11-12 Yes No
Oatfield Road (Webster to city limits) 35 42 2 11-12 Yes Yes
Portland Avenue (Arlington to Nelson) 20 56 3 11-12 No Yes
Portland Avenue (Nelson to Lynne) 20 41 2 11-12 No Yes
Portland Avenue Lynne to city limits) 20 41 2 11-12 No Yes
River Road (OR 99E to 600’ north) 25 46 3 11-12 Yes No
River Road (600" North to city limits) 25 42 2 11-12 Yes Yes
Webster Road 35 42 2 11-12 Yes No

Collector Street
Abernethy Lane 25 38 2 11-12 No Yes
Cason Road 30 36 2 11-12 Yes No
Dartmouth Street (OR 99E to Portland) 25 36 2 10-11 No Yes
Dartmouth Street (Portland to Oatfield) 25 56 2 11-12 No Yes
Glen Echo Avenue 25 30 2 10-11 No Yes
Gloucester Street 25 35 2 11-12 No Yes
Los Verdes Drive 25 36 2 11-12 No Yes
Valley View Road 25 32 2 10-11 No Yes

Per the current TSP, minor arterials are required to have a minimum pavement width of 42-feet while
collector streets are required to have a minimum pavement width of 36 feet. As shown in Table 4, a
majority of arterial and collector streets meet the City’s minimum pavement widths, with the following
exceptions:

Kittelson & Associates, Inc. Portland, Oregon
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= Arlington Street is currently 35-feet wide and also allows on-street parking, which results in
relatively narrow travel lanes in some areas.

= Jennings Avenue is currently 24-feet wide; however, it does not allow on-street parking.

= Glen Echo Avenue is currently 30-feet wide and allows on-street parking, which results in
relatively narrow travel lanes in some areas.

= Valley View Road is currently 32-feet wide and allows on-street parking, which results in
relatively narrow travel lanes in some areas.

Pavement Condition

Capitol Assets & Pavement Services, Inc. was contracted by the City of Gladstone to evaluate the
pavement condition of all City maintained streets. A total of 37.41 miles were evaluated by Capitol in
October and November 2016 and assigned a Pavement Conditions Index (PCl) value of 0 to 100 based
on the pavement condition. A higher PCl value allows for more cost-effective treatments, such as slurry
seals and thin overlays while a lower PCl (<50) may require more expensive treatments, such as thick
overlays and full reconstruction.

Capitol prepared a draft report that summarizes the current state of the city’s street network, the likely
state of the street network over the next five years, and what steps can be taken to improve the overall
condition of the street network. Based on the draft report, the city’s overall street network PCl is
currently a 67 and is projected to be 68 in 2021 given current funding levels.

Traffic Operations

Traffic operations were evaluated at eight study intersections in accordance with the assumptions and
methodologies identified in Tech Memo 4. Figure 9 illustrates the location of the study intersections.

Traffic Volumes and Peak Hour Operations

Manual turning movement counts were conducted at the study intersections in June 2016. The counts
were conducted on a typical mid-week day during the evening (4:00 to 6:00 p.m.) peak time period. The
system-wide peak hour for the study intersections was identified as 4:30 to 5:30 p.m.; however,
individual intersection peak hours that range from 4:00 to 5:00 p.m. along Oatfield Road and 82" Drive
to 5:00 to 6:00 p.m. along OR 99E were used to complete the operational analyses. Figure 10 provides a
summary off the turning movement counts at the study intersections.

Kittelson & Associates, Inc. Portland, Oregon
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The turning movement counts shown in Figure 10 along OR 99E and 82" Drive were seasonally
adjusted to 30" highest hour volumes (30HV) in accordance with the Seasonal Trend Table
methodology identified in the ODOT Analysis Procedures Manual. A combination of the commuter and
interstate urbanized trends were used to determine the seasonal adjustment factor for OR 99E and
82" Drive, resulting in adjustment factors of 1.04 and 1.01, respectively. Figure 10 and Table 5
summarizes the results of the traffic operations analysis at the study intersection under existing traffic
conditions. Attachment “B” contains the year 2016 existing traffic conditions worksheets.

Table 5: Weekday PM Peak Hour Intersection Operations

Measure of
Level of Effectiveness (MOE)
Service DIEEW

Volume/ MOE
Intersection (LOS) (Sec) Capacity (V/C) Agency Maximum Met?

Signalized Intersections
1 OR 99E/S Arlington Street C 20.4 0.78 ODOT v/c1l.1 Yes
2 OR 99E/W Gloucester Street B 16.0 0.73 oDoT v/c1.1 Yes
3 OR 99E/Glen Echo Avenue B 16.6 0.69 OoDOT v/cl.1 Yes
4 Oatfield Road/SE 82nd Drive C 25.1 0.55 ODOT v/c 0.99 Yes
7 1-205 Southbound Ramp Terminal/SE 82nd Drive D 38.4 0.83 oDOT v/c 0.85 Yes
8 1-205 Northbound Ramp Terminal/SE 82nd Drive C 22.6 0.91 OoDOT v/c0.85 No
Unsignalized Intersections
5 Oatfield Road/Ridgegate Drive-Collins Crest Street C 20.1 0.14 City LOSE Yes
6 Oatfield Road/Glen Echo Avenue C 16.1 0.25 City LOSE Yes
Notes:

LOS = Intersection Level of Service (Signal), Critical Movement Level of Service (TWSC).
Delay = Intersection Average vehicle delay (Signal), critical movement vehicle delay (TWSC).
V/C = Intersection V/C (Signal) critical movement V/C (TWSC).

MOE = Measure of Effectiveness

As shown in Table 5, all of the study intersections currently operate acceptably per their respective
mobility standards and targets, with the exception of the 1-205 Northbound Ramp Terminal at SE 82"
Drive. Additional information about the operations issues identified at the ramp terminal area provided
below.

1-205 Northbound Ramp Terminal/82™ Drive

The 1-205 Northbound Ramp Terminal/82™ Drive intersection currently operates at LOS C with a V/C
ratio of 0.91, which exceeds ODOT mobility target for the intersection. This is primarily due to the high
volume of westbound through and northbound left-turning vehicles at the intersection.

Queueing

A queuing analysis was conducted at the signalized study intersections. Table 6 summarizes the 95"
percentile queues during the weekday a.m. and p.m. peak hours under existing traffic conditions. The
vehicle queue and storage lengths were rounded to the nearest 25-feet. The storage lengths reflect the
striped storage for each movement at the intersections.

Kittelson & Associates, Inc. Portland, Oregon
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Table 6: Weekday PM Peak Hour Queuing

Intersection Movement 95" Percentile Queue Storage Length (feet) Adequate?
WBR 40 175 Yes
NBL 131 200 Yes
OR 99E/Arlington Street
NBR 25 280 Yes
SBL m20 250 Yes
NBL m19 220 Yes
NBR 48 175 Yes
OR 99E/Gloucester Street
SBL m34 250 Yes
SBR ml 260 Yes
EBR 51 100 Yes
NBL m61 185 Yes
OR 99E/Glen Echo Avenue NBR mi3 160 Yes
SBL 16 185 Yes
SBR 28 160 Yes
EBL 146 80 No
WBL 130 170 Yes
nd WBR 144 170 Yes
Oatfield Road/82™ Drive
NBR 59 100 Yes
SBL 334 110 No
SBR 33 110 Yes
" WBL m#506 310 No
1-205 SB Ramp Terminal/82"™ Drive
SBR #83 360 Yes
EBR m42 50 Yes
1-205 NB Ramp Terminal/82nd Drive WBL 25 200 Yes
NBR 68 575 Yes

Where WB = Westbound, SB = Southbound, EB = Eastbound, NB = Northbound, L = Left, R = Right
#:95" percentile volume exceeds capacity, queue may be longer.
m: Volume for 95™ percentile queue is metered by upstream signal.

As shown in Table 6, two study intersections currently have 95" percentile queues that exceed the
stripped storage for the movements:

=  The eastbound left-turn movement at the Oatfield Road/82nd Drive intersection exceeds the
stripped storage for the movement by approximately 66-feet.

= The southbound left-turn movement at the Oatfield Road/82nd Drive intersection exceeds
the striped storage by approximately 224-feet.

= The westbound left-turn movement at the [-205 SB Ramp Terminal/82™ Drive intersection
exceeds the striped storage by approximately 196-feet.

Kittelson & Associates, Inc. Portland, Oregon
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Traffic Safety

Intersection Crashes

The crash history of the study intersections was reviewed in an effort to identify any potential safety
issues that could be addressed as part of the TSP update. ODOT provided crash records for the five-year
period from January 1, 2010 through December 31, 2014 for the eight study intersections. The data
provided by ODOT is summarized in Table 7.

Table 7: Intersection Crash Summary (January 1, 2010 to December 31, 2014)

Crash Severity Crash Type
Total
Intersection Turning Angle Ped Other? Crashes

OR 99E/S Arlington Street 0 23 14 19 8 4 4 2 37
OR 99E/W Gloucester Street 0 9 8 9 5 2 0 1 17
OR 99E/Glen Echo Avenue 0 7 5 8 1 1 2 0 12
Oatfield Road/SE 82" Drive 0 6 1 5 0 1 0 1

Oatfield Road/Ridgegate Drive 0 4 0 4 0 0 0 0 4
Oatfield Road/Glen Echo Avenue 0 2 1 0 2 0 0 1 3
1-205 SB Ramp Terminal/SE 82" Drive 1 20 17 30 7 0 1 0 38
1-205 NB Ramp Terminal/SE 82" Drive 0 9 6 10 3 0 0 2 15

1Property Damage Only
Other includes head-on, sideswipe, no collision, and fixed object
*From ODOT Critical Crash Rate Calculator

Critical crash rates were calculated for each of the study intersections following the analysis
methodology presented in ODOT’s SPR 667 Assessment of Statewide Intersection Safety Performance.
SPR 667 provided average crash rates at a variety of intersection configurations in Oregon based on
number of approaches and traffic control types. The average crash rate represents the approximate
number of crashes that are “expected” at a study intersection. The intersection critical crash rate
assessment for the study intersections is summarized in Table 8. Attachment “C” contains the crash
data provided by ODOT and the critical crash rate worksheet.

Table 8: Intersection Critical Crash Rate Assessment

Observed Crash Observed Crash

Total Critical Crash Rate  Critical Crash Rate Rate at Rate>Critical

Intersection Crashes by Intersection by Volume Intersection Crash Rate?
OR 99E/S Arlington Street 37 0.62 0.53 0.52 No
OR 99E/W Gloucester Street 17 0.63 0.54 0.27 No
OR 99E/Glen Echo Avenue 12 0.63 0.54 0.19 No
Oatfield Road/SE 82" Drive 7 0.66 0.57 0.16 No
Oatfield Road/Ridgegate Drive-Collins Crest Street 4 0.40 0.41 0.22 No
Oatfield Road/Glen Echo Avenue 3 0.30 0.41 0.17 No
1-205 Southbound Ramp Terminal/SE 82" Drive 38 0.65 0.56 0.81 Yes
I-205 Northbound Ramp Terminal/SE 82" Drive 15 0.42 0.57 0.35 No

Kittelson & Associates, Inc. Portland, Oregon
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As shown in Table 8, the observed crash rate at the 1-205 Southbound Ramp Terminal/SE 82" Drive
intersection exceeds the critical crash rate by both intersection type and by volume.

1-205 Southbound Ramp Terminal

The crash data summarized in Table 7 shows a trend for rear-end crashes at the intersection. Of the 30
rear-end crashes observed in the five years of data, 23 occurred on the north leg of the intersection as
vehicles were exiting 1-205, 22 of the crashes were caused by a driver following too closely.

Study Area Crashes

The crash history of the overall study area was also reviewed in an effort to identify any potential
systemic safety issues or issues with pedestrian and bicycle safety that could be addressed as part of
the TSP update. Crash records were obtained from ODOT for the five-year period from January 1, 2011
through December 31, 2015 for the overall study area. Figure 11 illustrates the location, severity, and
type of crashes that occurred within the study area over the five-year period. Based on the data, a total
of 622 crashes occurred within Gladstone, of which two resulted in fatalities, 346 resulted in injuries,
and 274 resulted in property-damage-only. The fatal, sever injury, pedestrian, and bicycle crashes are
described below.

Fatal Injury Crashes

A total of two fatal injury crashes occurred within the city over the last five year period. Both crashes
involved pedestrians and are described below under the pedestrian crashes section.

Severe Injury Crashes

A total of 10 severe injury crashes occurred within the city over the last five year period. Of the 10
severe injury crashes, three involved a pedestrian, and one involved a bicyclist. The pedestrian and
bicycle crashes are described below. Of the remaining crashes they occurred along OR 99E, Oatfield
Road, and 82™ Drive. Two of the remaining crashes were caused by motorists disregarding traffic
signals, two by motorists driving faster than conditions allowed, one did not yield the right-of-way, and
one motorist drove on the wrong side of the road.

Pedestrian Crashes

A total of 11 pedestrian-involved crashes occurred within Gladstone over the last five year period.
Three of the crashes occurred along OR 99E, three along 82 Drive, one each on 1I-205, Oatfield Road,
Hereford Street, Chicago Avenue, and Jennings Avenue. Of the three on OR 99E, two crashes occurred
at the intersection with Arlington Street. Four crashes were caused by the motorist failing to yield the
right-of-way, four were caused by the non-motorist illegally present in the roadway, one motorist
disregarded a traffic signal, one crash was caused by inadequate brakes, and one crash was caused
through a “phantom/non-contact” vehicle.

Kittelson & Associates, Inc. Portland, Oregon
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All 11 pedestrian crashes involved at least one injury or fatality. The three severe injury crashes
occurred at OR 99E/Arlington Street, OR 99E/Dartmouth Street, and Oatfield Road/Webster Road. All
three were cause by the non-motorist illegally being in the street. For two of the severe injury crashes,
it was also dark conditions and alcohol was involved. There were also two fatal pedestrian crashes. One
occurred at night on the northbound direction of I1-205 south of the 82" Drive bridge. The non-motorist
was illegally in the roadway, and the crash also involved alcohol, drugs, and the presence of a pet.

Bicycle Crashes

A total of 15 bicycle-related crashes occurred within the city of the last five year period. Five of the
crashed occurred along OR 99E, four along g2 Drive, two along Oatfield Road, and one each on
Arlington Street, Dartmouth Street, Exeter Street, and Meldrum Bar Park Road. Of the five on OR 99E,
three occurred at the intersection with Arlington Street. Eleven of the crashes were caused by the
motorist not yielding the right-of-way, two of which where the non-motorist was not wearing visible
clothing. Two the bicycle crashes were caused by the non-motorist present illegally in the roadway and
two were caused by improper vehicle movements.

All 15 bicycle crashes involved at least one injury. Only one crash involved a severe injury. The motorist
was making a left turning movement onto Hereford Street from Oatfield Road when the cyclist struck
the vehicle, resulting in a severe injury.

Safety Priority Index System

The ODOT Statewide Priority Index System (SPIS) identifies sites along state highways where safety
issues warrant further investigation. The SPIS is a method developed by ODOT for identifying hazardous
locations on state highways through consideration of crash frequency, crash rate, and crash severity.
Sites identified within the top 5 percent are investigated by ODOT staff and reported to the Federal
Highway Administration (FHWA). Per the most recent SPIS list, the OR 99E/Arlington Street intersection
is identified by ODOT as within the top five percent of crash site over the last five-year period.

Evacuation Routes

There are currently no designated evacuation routes within the city; however, earthquakes, flooding,
landslides, wild fires, and other natural and man-made disasters may destroy or block key access routes
to emergency facilities and create episodic demand for highway routes into and out of a stricken area.
ODOT’s investment strategy recognizes the critical role that some highway facilities, particularly
bridges, play in emergency response and evacuation. In some cases, the most cost-effective solution to
maintaining security in these lifeline routes involves investment in roads or bridges owned by local
jurisdictions. To the extent feasible, investments are made without regard to roadway jurisdiction in
order to provide the greatest degree of lifeline security for the available resources. ODOT works with
local governments to further define and map a network of lifeline routes. The lifeline network will focus
on serving those communities which are particularly susceptible to isolation by virtue of their limited
highway access.

Kittelson & Associates, Inc. Portland, Oregon
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Freight

Efficient truck movement plays a vital role in the economical movement of raw materials and finished
products. The designation of freight routes provides for this efficient movement while at the same time
maintaining neighborhood livability, public safety, and minimizing maintenance costs of the roadway
system. Per the Oregon Highway Plan (OHP) The only designated freight route in Gladstone is I-205.

Traffic counts were conducted at the study intersections in 2016 as part of this TSP update. All the
counts were conducted on a typical mid-week day during weekday evening (4:00 to 6:00 p.m.) peak
time period. All of the counts include the total number of trucks that entered the intersections as a
percentage of total vehicles. Truck percentages at study intersections are listed in Table 10. Freight
routes are shown on Figure 12.

Table 9: PM Peak Hour Truck Volumes at Study Intersections

1 OR 99E/S Arlington Street 118 3.1%
2 OR 99E/W Gloucester Street 93 2.9%
3 OR 99E/Glen Echo Avenue 89 2.7%
4 Oatfield Road/SE 82" Drive 56 2.5%
5 Oatfield Road/Ridgegate Drive-Collins Crest Street 26 2.6%
6 Oatfield Road/Glen Echo Avenue 24 2.4%
7 I-205 Southbound Ramp Terminal/SE 82™ Drive 90 3.5%
8 1-205 Northbound Ramp Terminal/SE 82" Drive 114 4.9%

Existing Gaps and Deficiencies

= There are several inconsistencies in how various jurisdictions classify streets within
Gladstone.

= There are several arterial and collector streets that currently do not meet the city’s
pavement width standard.

= The [-205 Northbound Ramp Terminal currently exceeds its applicable mobility standard
during the weekday p.m. peak hour.

= Vehicles queues at two study intersections currently exceed the striped storage of the
movement during the weekday p.m. peak hour.

=  The crash rate at the 1-205 Southbound Ramp Terminal currently exceeds the critical crash
rate for similar facilities within the city.

» The OR 99E/Arlington Street intersection is identified in the top 5% of statewide SPIS sites.
= There are no designated emergency or evacuation routes with the city.

= There are no designated freight routes within the city to augment and support ODOT freight
routes.

Kittelson & Associates, Inc. Portland, Oregon
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OTHER TRAVEL MODES

The following provides a summary of other travel modes within the city, including all major air, rail,
water, and pipelines located within the City and in neighboring cities.

Rail

A Southern Pacific Railroad (SPRR) main line passes through the easternmost edge of the city, between
the Clackamas River and 1-205/82™ Drive. The SPRR tracks parallel Edgewater Road along its entire
length. There is only one point of contact between the rail line and a city street, along the short access
road connecting 82" Drive to Edgewater Road. The at-grade rail crossing is controlled by signage,
crossing gates, and flashing warning lights.

Freight Rail

On average, eight SPRR freight trains and two local freight trains travel along the SPRR main line each
way each day, for a total of 16 SPRR freight trains and four local freight trains. The freight trains
average approximately 100 cars each. There are currently no freight rail terminals in Gladstone. The
closest freight rail terminal is located in Oregon City.

Passenger Rail

On Average, three Amtrak trains travel along the SPRR main line each way each day, for a total of six
trains. The Amtrak trains average approximately 6-8 cars each. There are currently no passenger rail
terminals in Gladstone. The closest passenger rail terminal is located at 1757 Washington Street in
Oregon City (ORC). Amtrak provides service at this stop between Oregon City and downtown Portland
at Union Station (PDX). Amtrak travels between ORC and PDX Monday through Friday at 7:24 a.m.,
11:15 a.m., and 5:54 p.m. and between PDX and ORC at 6:00 a.m., 6:05 p.m., and 9:30 p.m. Travel
times vary from 21 to 41 minutes depending on time of day and direction. From the ORC stop, Amtrak
Cascades rail line also provides passenger service north to Vancouver, British Columbia and south to
Eugene.

Air
There are no airports located within the city limits. The closest airports include the Portland
International Airport located approximately 17 miles to the north via Interstate 205 (I-205), the Aurora

State Airport located approximately 16 miles to the south via 99E, and the Mulino Airport located
approximately 15 miles to the south via I-205 and OR 213.

Water

Although the western boundary of Gladstone is defined by the Willamette River and the southern
boundary is defined by the Clackamas River, these waterways are rarely used to support
transportation. They are, however, used for recreational purposes. In addition to several single-family
residential homes with private access points to the rivers, Meldrum Bar Park provides a boat ramp and
floating ramp located on the eastern bank of the Willamette River. The boat ramps offer river access for

Kittelson & Associates, Inc. Portland, Oregon
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local residents as well as docking systems and wildlife viewing. Additional access to the rivers are
provided by Dahl Beach located on the northern bank of the Clackamas River where the Clackamas
River meets the Willamette River and High Rock Park located on the northern bank of the Clackamas
River near the commercial area along 82" Drive. These river accesses are used year-round by
fishermen and experience volumes of visitors for swimming and recreation during the summer.

The Willamette Falls Locks located between Oregon City and West Linn is currently closed indefinitely
by the U.S. Army Corps of Engineers due to needed gudgeon anchor repairs. All freight and recreational
water travel has been eliminated during this closure.

Pipeline

Water

Three major municipal water transmission lines are routed through the city. The City of Gladstone 27”
main water line delivers water from the Clackamas River (Clackamas Water District), north and east of
the city, along Cason Road to the city reservoirs off Webster Road. While smaller diameter lines provide
water to higher elevations in the city, the main water transmission line continues down to the
lower/main part of the city along Webster Road (18”) to Oatfield Road, Oatfield Road (18”) to Herford
Street, Hereford Street (24”) to Union Avenue, Union Avenue (24”) to Clarendon Street, Clarendon
Street (24”) to OR 99E, and OR 99E (24”) to Clackamas River.

The Oak Lodge Water District 24” water transmission line delivers water from the Clackamas River,
along Strawberry Lane and Valley View Road to the Oak Lodge reservoirs off Valley View Drive. These
reservoirs provide water serve to a limited number of higher elevation city customers.

The City of Lake Oswego also routes a 27” water transmission line through the City of Gladstone and
under the Willamette River to the west. The Lake Oswego water main takes in its supply at the
Clackamas River at the foot Portland Avenue, and continues up Portland Avenue to Arlington Street;
Arlington Street to Beatrice Avenue; Beatrice Avenue to Gloucester Street; Gloucester Street to River
Road; River Road to Meldrum Bar Park Road; along Meldrum Bar Park Road and north to a point in the
northwest point of the park where continues west under the river.

Natural Gas

The Northwest natural gas company operates a 12” High Pressure gas main (600 psi) in the city. It
travels east and west through the southern portion of Gladstone from a point at the Willamette River in
Meldrum Bar Park/Dahl Beach area to a point on the east city limits. The gas pipeline proceeds across
Meldrum Bar Park to a point on River Road approximately 600’ north of the intersection of OR 99E and
River Road; south on River Road two point parallel to Clarendon Street, crossing under River Road and
OR 99E to Clarendon Street; Clarendon Street to Barton Avenue; Barton Avenue to Berkeley Street;
Berkeley Street to Columbia Avenue; Columbia Avenue to Arlington Street; east on Arlington Street,
under 1-205, to a point between Edgewater Road and g2 Drive; and proceeding north parallel to the
SPRR tracks between Edgewater Road and 82" Drive out of the city.

Kittelson & Associates, Inc. Portland, Oregon
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TRANSPORTATION SYSTEM MANAGEMENT OPERATIONS

Transportation System Management and Operations (TSMO) measures are designed to increase the
efficiency and safety of the transportation system without physically increasing roadway capacity.
Typical TSMO measures include Intelligent Transportation System (ITS) solutions, real-time traveler
information, and services that respond quickly to traffic incidents. Based on discussions with City staff,
there are no TSMO measures currently being employed in Gladstone. Metro’s 2040 Regional
Transportation Plan (RTP) includes projects on regionally significant roadways throughout the region.
However, none of the projects are TSMO related.

TRANSPORTATION DEMAND MANAGEMENT

The TPR requires all cities with populations greater than 25,000 people to develop a Transportation
Demand Management (TDM) plan. The RTP also requires that TDM strategies be used to encourage
alternative transportation modes and achieve higher vehicle occupancy targets. TDM measures are
designed to change travel behavior in order to reduce the need for more road capacity and improve
performance of the road system. The TDM programs and strategies in Gladstone are primarily
implemented though City Municipal Code Title 17, Zoning and Development and include incentives for
reduced vehicle parking requirements for private developments.

ENVIRONMENTAL JUSTICE

The socio-economically sensitive populations within Gladstone consist of minorities, elderly people
(people 65 years of age or older), people with low-income (people who earn 0 to 1.99 times the federal
poverty level), and people with disabilities. 2010 census data for minorities and elderly people was
collected at the census block level and shows the concentrations of these populations on an individual
basis. Data for people with low income and people with disabilities was collected at the census block
group level and shows the concentration of these populations as a percentage of the overall
population. The data was combined with a general understanding of local conditions to ensure that the
existing transportation system meets the needs of these individuals. Figure 13 through 16 illustrate the
populations within Gladstone.

=  Minorities — As shown in Figure 13, there are no distinct areas with a high concentration of
minorities within Gladstone. The area located east of OR 99E and along the north and south
sides of Oatfield Road have the largest contiguous populations. Based on the data, there
appears to be a relatively low number of minorities city-wide.

= Elderly People — As shown in Figure 14, there are a few areas with a high concentration of
elderly people, particularly near the senior center and the Gladstone Mobile Home Park.
There are also several areas located within the older parts of Gladstone and north and east
of Oatfield Road. Based on the data, there appears to be a relatively high number of elderly
people city-wide.

Kittelson & Associates, Inc. Portland, Oregon
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=  People with Low Income — As shown in Figure 15, the areas with the highest concentrations
of people with low income are located along the east side of OR 99E, north of Gloucester
Street and east of 1-205. Based on the data, there appears to be a relatively high
concentration of people with low income city-wide, with a few exceptions in the northern

parts of the city.

= People with Disabilities — As shown in Figure 16, the areas with the highest concentrations
of people with disabilities are located along the east and west sides of OR 99E, particularly
on the south side of Gloucester Street. Based on the data, there appears to be a high
concentration of people with disabilities city-wide, with a few exceptions in the central and
northern parts of the city.

The socioeconomic conditions within the city will be considered in the development of the TSP update
to ensure that the future transportation system meets the needs of the entire population while not
creating adverse conditions for select segments of the population.

Kittelson & Associates, Inc. Portland, Oregon
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TRIMET RIDERSHIP DATA

TriMet outlines standards for bus stop amenities in their Bus Stops Guidelines document. To warrant
the provision of a bus stop shelter at a stop along a route with headways larger than 17 minutes, a
minimum of 35 riders is necessary. Based on the Spring 2016 TriMet ridership data, six stops in
Gladstone have ridership to support the installation of bus stop shelters: 10323, 10324, 10325, 10326,
10327, and 10328. Stops 10326 and 10328 currently provide shelters.

Table A-1: Route 32 Spring 2016 Ridership

Location Direction

Bus Stop ID

Passengers On

Passengers Off

4181 Oatfield & Oakridge To Clackamas CC 1 5 6
4159 Oatfield & Glen Echo To Clackamas CC 2 5 7
4148 Oatfield & Collins Crest To Clackamas CC 2 5 7
4140 Oatfield & Stone Oaks Ct To Clackamas CC 1 1 2
4171 Oatfield & E Kenmore To Clackamas CC 1 4 5
4164 Oatfield & E Hereford To Clackamas CC 0 3 3
4154 Oatfield & E Exeter To Clackamas CC 2 1 3
4204 Oatfield & 82nd Dr To Clackamas CC 1 2 3
141 82nd Dr & E Berkeley To Clackamas CC 3 4 7
132 E Arlington & Cornell To Clackamas CC 2 1 3
134 E Arlington & Harvard To Clackamas CC 0 1 1
137 E Arlington & Portland Ave To Clackamas CC 3 4 7
126 W Arlington & Bellevue To Clackamas CC 0 1 1
124 W Arlington & Beatrice To Clackamas CC 1 0 1
122 W Arlington & Barton To Clackamas CC 1 1 2
135 W Arlington & McLoughlin To Clackamas CC 2 4 6
121 W Arlington & Barton To Oregon City TC 3 3 6
123 W Arlington & Beatrice To Oregon City TC 1 3 4
125 W Arlington & Bellevue To Oregon City TC 0 0 0
136 W Arlington & Portland Ave To Oregon City TC 4 3 7
133 E Arlington & Harvard To Oregon City TC 1 1 2
131 E Arlington & Cornell To Oregon City TC 2 2 4
140 E Arlington & 82nd Dr To Oregon City TC 6 7 13
10700 Oatfield & E Exeter To Oregon City TC 3 2 5
13252 Oatfield & E Hereford To Oregon City TC 3 1 4
13458 Oatfield & Webster To Oregon City TC 6 3 9
4145 Oatfield & Stone Oaks Ct To Oregon City TC 2 2 4
4191 Oatfield & Ridgegate To Oregon City TC 5 2 7
4187 Oatfield & Park Way To Oregon City TC 5 1 6
4182 Oatfield & Oakridge To Oregon City TC 5 2 7
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Table A-2: Route 33 Spring 2016 Ridership

Bus Stop ID Location Direction Passengers On Passengers Off Total
10323 SE McLoughlin & Glen Echo To Clackamas CC 19 52 71
10422 19300 Block McLoughlin To Clackamas CC 3 17 20
10324 McLoughlin & Gloucester To Clackamas CC 17 47 64
10325 McLoughlin & River Rd To Clackamas CC 23 56 79
10328 McLoughlin & W Arlington To Clackamas Town Center 88 30 118
10327 McLoughlin & W Gloucester To Clackamas Town Center 42 17 59
10421 19300 Block McLoughlin To Clackamas Town Center 8 4 12
10326 SE McLoughlin & Glen Echo To Clackamas Town Center 51 27 78

Table A-3: Route 34 Spring 2016 Ridership

Bus Stop ID Location Direction Passengers On Passengers Off Total
1993 Glen Echo & SE Mildred To Oregon City TC 2 3 5
14 Abernethy & Duniway To Oregon City TC 1 1 2
10 Abernethy & Barclay To Oregon City TC 1 1 2
11 Abernethy & Beatrice To Oregon City TC 0 1 1
17 Abernethy & Portland Ave To Oregon City TC 1 4 5
4475 Portland Ave & W Ipswich To Oregon City TC 0 2 2
4467 Portland Ave & W Fairfield To Oregon City TC 1 1 2
4462 Portland Ave & W Dartmouth | To Oregon City TC 1 4 5
4456 Portland Ave & W Arlington To Oregon City TC 2 2 4
126 W Arlington & Bellevue To Oregon City TC 0 0 0
124 W Arlington & Beatrice To Oregon City TC 1 0 1
122 W Arlington & Barton To Oregon City TC 0 0 0
135 W Arlington & McLoughlin To Oregon City TC 0 3 3
121 W Arlington & Barton To Clackamas Town Center 4 1 5
123 W Arlington & Beatrice To Clackamas Town Center 0 0 0
125 W Arlington & Bellevue To Clackamas Town Center 0 0 0
136 W Arlington & Portland Ave To Clackamas Town Center 1 1 2
4463 Portland Ave & E Dartmouth To Clackamas Town Center 6 2 8
4468 Portland Ave & E Fairfield To Clackamas Town Center 1 0 1
4472 Portland Ave & E Hereford To Clackamas Town Center 3 1 4
16 Abernethy & Portland Ave To Clackamas Town Center 6 1 7
12 Abernethy & Center To Clackamas Town Center 1 0 1
9 Abernethy & Barclay To Clackamas Town Center 1 0 1
13 Abernethy & Duniway To Clackamas Town Center 1 0 1
1994 Glen Echo & Mildred To Clackamas Town Center | 4 3 7
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Table A-4: Route 79 Spring 2016 Ridership
Bus Stop ID Location Direction Passengers On Passengers Off Total ‘
6201 Webster & Los Verdes To Oregon City TC 7 9 16
6198 Webster & Kraxberger 1 1 2

Middle School To Oregon City TC

6194 Webster & Clayton To Oregon City TC 4 5 9
13153 Webster & Cason To Oregon City TC 2 5 7
6206 Webster & Oatfield To Oregon City TC 2 9 11
4164 Oatfield & E Hereford To Oregon City TC 1 5 6
4154 Oatfield & E Exeter To Oregon City TC 3 7 10
1256 E Dartmouth & Cornell To Oregon City TC 3 8 11
1258 E Dartmouth & Harvard To Oregon City TC 0 2 2
1259 E Dartmouth & Portland Ave To Oregon City TC 2 14 16
4456 Portland Ave & W Arlington To Oregon City TC 2 4 6
126 W Arlington & Bellevue To Oregon City TC 0 1 1
124 W Arlington & Beatrice To Oregon City TC 1 2 3
122 W Arlington & Barton To Oregon City TC 1 3
135 W Arlington & McLoughlin To Oregon City TC 1 23 24
121 W Arlington & Barton To Clackamas Town Center 19 1 20
123 W Arlington & Beatrice To Clackamas Town Center 3 0 3
125 W Arlington & Bellevue To Clackamas Town Center 1 0 1
136 W Arlington & Portland Ave To Clackamas Town Center 5 1 6
4463 Portland Ave & E Dartmouth To Clackamas Town Center 17 4 21
1257 E Dartmouth & Harvard To Clackamas Town Center 2 0 2
1255 E Dartmouth & Cornell To Clackamas Town Center 8 3 11
10700 Oatfield & E Exeter To Clackamas Town Center 12 4 16
13252 Oatfield & E Hereford To Clackamas Town Center 3 0 3
13459 Webster & Oatfield To Clackamas Town Center 6 1 7
8763 Webster & Cason To Clackamas Town Center 3 2 5
6196 18000 Block Webster To Clackamas Town Center 0 1 1
6208 Webster & Kirkwood To Clackamas Town Center 5 3 8
6197 17700 Block Webster To Clackamas Town Center 1 3 4
6190 Webster & Charolais To Clackamas Town Center 11 6 17

Table A-5: Route 99 Spring 2016 Ridership
Bus Stop ID Location Direction Passengers On Passengers Off Total ‘
10324 McLoughlin & W Gloucester To Clackamas CC 2 15 17
10327 McLoughlin & W Gloucester To Portland City Center 11 2 13

Kittelson & Associates, Inc.
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Year 2016 Existing Traffic Conditions

1: OR-99E & W Arlington St

Weekday PM Peak Hour

Weekday PM Peak Hour

S T N R S

Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 48 319 181 91 159 1359 148 59 1725
v/c Ratio 015 075 080 026 062 057 014 025 0.79
Control Delay 413 280 725 90 438 123 1.8 79 171
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 413 280 725 90 438 123 1.8 79 171
Queue Length 50th (ft) 32 85 135 0 53 277 0 18 422
Queue Length 95th (ft) 64 184 209 40 131 404 25  m20 817
Internal Link Dist (ft) 442 371 477 1350
Turn Bay Length (ft) 175 200 280 250

Base Capacity (vph) 399 439 288 414 290 2399 1080 329 2195
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 012 065 063 022 055 057 014 018 0.79

Intersection Summary

m Volume for 95th percentile queue is metered by upstream signal.
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Year 2016 Existing Traffic Conditions
1: OR-99E & W Arlington St

Weekday PM Peak Hour
Weekday PM Peak Hour

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations < [l < [l b 44 [l LT
Traffic Volume (vph) 5 41 303 134 38 86 151 1291 141 56 1632 7
Future Volume (vph) 5 41 303 134 38 86 151 1291 141 56 1632 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.8 4.8 4.0 4.8
Lane Util. Factor 1.00  1.00 100 100 100 095 100 1.00 095
Frpb, ped/bikes 1.00 097 100 098 100 100 097 100 1.00
Flpb, ped/bikes 1.00  1.00 099 100 100 100 100 100 1.00
Frt 1.00 085 100 08 100 100 08 100 1.00
Flt Protected 099 1.00 096 100 095 100 100 095 1.00
Satd. Flow (prot) 1889 1529 1730 1564 1787 3505 1511 1770 3503
Flt Permitted 097 1.00 074 100 007 100 100 043 1.00
Satd. Flow (perm) 1845 1529 1333 1564 139 3505 1511 239 3503
Peak-hour factor, PHF 095 095 095 09 09 09 09 095 095 095 095 095
Adj. Flow (vph) 5 43 319 141 40 91 159 1359 148 59 1718 7
RTOR Reduction (vph) 0 0 168 0 0 76 0 0 48 0 0 0
Lane Group Flow (vph) 0 48 151 0 181 15 159 1359 100 59 1725 0
Confl. Peds. (#/hr) 7 13 13 7 4 3 3 4
Confl. Bikes (#/hr) 1 2
Heavy Vehicles (%) 0% 0% 3% 6% 0% 1% 1% 3% 4% 2% 3% 0%
Turn Type Perm NA Perm Perm NA  Perm pm+pt NA  Perm pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6
Actuated Green, G (s) 204 204 204 204 821 813 813 743 743
Effective Green, g (s) 204 204 204 204 821 813 813 743 743
Actuated g/C Ratio 017 017 017 017 068 068 068 062 0.62
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.8 4.8 4.0 4.8
Vehicle Extension (s) 2.5 2.5 2.5 2.5 2.3 4.7 4.7 2.3 4.7
Lane Grp Cap (vph) 313 259 226 265 266 2374 1023 218 2168
v/s Ratio Prot 0.06 c0.39 0.01 c0.49
v/s Ratio Perm 003 0.10 c0.14  0.01 0.35 0.07 0.16
v/c Ratio 0.15 0.8 080 006 060 057 010 027 0.0
Uniform Delay, d1 424 459 478 417 324 102 6.7 120 17.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.58 0.81
Incremental Delay, d2 0.2 2.8 17.7 0.1 2.8 1.0 0.2 0.3 2.2
Delay (s) 426 487 655 418 352 112 6.9 7.3  16.1
Level of Service D D E D D B A A B
Approach Delay (s) 47.9 57.6 13.1 15.8
Approach LOS D E B B
Intersection Summary
HCM 2000 Control Delay 204 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.8
Intersection Capacity Utilization 91.8% ICU Level of Service F

Analysis Period (min) 15
¢ Critical Lane Group
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Year 2016 Existing Traffic Conditions
2: OR-99E & W Gloucester St

Weekday PM Peak Hour
Weekday PM Peak Hour

- =~ t 2~ M| 4

Lane Group EBT WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 55 194 34 1351 114 92 1763 26
v/c Ratio 020 082 020 057 0.1 028 070 0.02
Control Delay 383 710 9.7 178 5.0 9.8 9.7 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 383 710 9.7 178 5.0 9.8 9.7 1.2
Queue Length 50th (ft) 31 136 11 446 26 21 286 0
Queue Length 95th (ft) 69 #238 m19 606 43  m34 315 mf1
Internal Link Dist (ft) 261 413 1350 2302

Turn Bay Length (ft) 220 175 250 160
Base Capacity (vph) 314 272 283 2351 1029 414 2528 1092
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 018  0.71 012 057 0.1 022 070 0.02

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m Volume for 95th percentile queue is metered by upstream signal.
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Year 2016 Existing Traffic Conditions
2: OR-99E & W Gloucester St

Weekday PM Peak Hour

Weekday PM Peak Hour

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i Y i Y b 44 [l b 44 [l
Traffic Volume (vph) 5 36 10 84 51 46 32 1256 106 86 1640 24
Future Volume (vph) 5 36 10 84 51 46 32 1256 106 86 1640 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.8 4.8 4.0 4.8 4.8
Lane Util. Factor 1.00 1.00 1.00 09 100 100 09  1.00
Frpb, ped/bikes 1.00 1.00 100 100 095 100 1.00 096
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 100 100 1.00
Frt 0.97 0.97 100 100 08 100 100 085
Flt Protected 1.00 0.98 095 100 100 095 100 1.00
Satd. Flow (prot) 1756 1733 1805 3505 1487 1804 3505 1497
Flt Permitted 0.98 0.83 007 100 100 016 100 1.00
Satd. Flow (perm) 1725 1478 129 3505 1487 310 3505 1497
Peak-hour factor, PHF 093 093 093 093 093 09 09 093 093 093 093 093
Adj. Flow (vph) 5 39 11 90 55 49 34 1351 114 92 1763 26
RTOR Reduction (vph) 0 8 0 0 10 0 0 0 33 0 0 8
Lane Group Flow (vph) 0 47 0 0 184 0 34 1351 81 92 1763 18
Confl. Peds. (#/hr) 6 1 1 6 5 10 10 5
Confl. Bikes (#/hr) 1 1
Heavy Vehicles (%) 0% 6% 0% 2% 2% 4% 0% 3% 3% 0% 3% 4%
Turn Type Perm NA Perm NA pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 2 6 6
Actuated Green, G (s) 18.6 18.6 788 788 788 857 849 849
Effective Green, g (s) 18.6 18.6 788 788 788 857 849 849
Actuated g/C Ratio 0.16 0.16 066 066 066  0.71 0.71 0.71
Clearance Time (s) 4.0 4.0 4.0 4.8 4.8 4.0 4.8 4.8
Vehicle Extension (s) 2.5 2.5 2.3 4.7 4.7 2.3 4.7 4.7
Lane Grp Cap (vph) 267 229 136 2301 976 343 2479 1059
v/s Ratio Prot 0.01 ¢0.39 0.02 ¢c0.50
v/s Ratio Perm 0.03 c0.12 0.16 005 0.17 0.01
v/c Ratio 0.18 0.80 025 059 008 027 0.71 0.02
Uniform Delay, d1 44.1 48.9 136 115 75 130 103 5.2
Progression Factor 1.00 1.00 0.87 1.42 1.80 0.82 0.75 1.33
Incremental Delay, d2 0.2 17.6 0.5 1.0 0.1 0.2 1.4 0.0
Delay (s) 44.3 66.6 124 173 136 109 9.1 6.9
Level of Service D E B B B B A A
Approach Delay (s) 44.3 66.6 17.0 9.2
Approach LOS D E B A
Intersection Summary
HCM 2000 Control Delay 16.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.8
Intersection Capacity Utilization 78.4% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

H:\projfile\19890 - Gladstone TSP Update\synchro\expm.syn

KAl

Synchro 9 Report: HCM 2010

12/8/2016 Page 4



Year 2016 Existing Traffic Conditions

3: OR-99E & Glen Echo Ave

Weekday PM Peak Hour

Weekday PM Peak Hour

- N N t 2 M| 4

Lane Group EBT EBR WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 133 13 187 86 1304 77 43 1597 94
v/c Ratio 0.81 034 093 038 053 007 014 065 0.9
Control Delay 829 108 895 155 45 2.0 47 128 3.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 829 108 895 155 45 2.0 47 128 3.4
Queue Length 50th (ft) 98 0 123 4 33 0 7 365 8
Queue Length 95th (ft) #194 51 #252  m61 146 m13 16 474 28
Internal Link Dist (ft) 271 213 2302 539

Turn Bay Length (ft) 100 185 160 185 160
Base Capacity (vph) 185 360 225 341 2478 1096 436 2449 1100
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 072  0.31 083 025 053 007 010 0.65 0.09

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

m Volume for 95th percentile queue is metered by upstream signal.
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Year 2016 Existing Traffic Conditions
3: OR-99E & Glen Echo Ave

Weekday PM Peak Hour
Weekday PM Peak Hour

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations < [l i Y b 44 [l b 44 [l
Traffic Volume (vph) 76 49 106 63 41 71 81 1226 72 40 1501 88
Future Volume (vph) 76 49 106 63 41 71 81 1226 72 40 1501 88
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.8 4.8 4.0 4.8 4.8
Lane Util. Factor 1.00  1.00 1.00 1.00 09 100 100 095 1.00
Frpb, ped/bikes 1.00 098 0.99 1.00 100 095 100 100 097
Flpb, ped/bikes 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 085 0.95 100 100 08 100 100 085
Flt Protected 097 1.00 0.98 095 100 100 095 100 1.00
Satd. Flow (prot) 1813 1528 1717 1736 3505 1525 1804 3505 1548
Flt Permitted 057  1.00 0.67 010 100 100 017 100 1.00
Satd. Flow (perm) 1062 1528 1172 190 3505 1525 323 3505 1548
Peak-hour factor, PHF 094 094 094 094 094 094 094 094 094 094 094 094
Adj. Flow (vph) 81 52 113 67 44 76 86 1304 77 43 1597 94
RTOR Reduction (vph) 0 0 95 0 21 0 0 0 18 0 0 19
Lane Group Flow (vph) 0 133 18 0 166 0 86 1304 59 43 1597 75
Confl. Peds. (#/hr) 3 4 4 3 4 8 8 4
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 0% 4% 4% 3% 2% 1% 4% 3% 1% 0% 3% 1%
Turn Type Perm NA Perm Perm NA pm+pt NA  Perm pm+pt NA  Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 2 2 6 6
Actuated Green, G (s) 186  18.6 18.6 896  84.1 84.1 876  83.1 83.1
Effective Green, g (s) 186  18.6 18.6 896  84.1 84.1 876  83.1 83.1
Actuated g/C Ratio 0.16  0.16 0.16 075 070 070 073 069 0.9
Clearance Time (s) 4.0 4.0 4.0 4.0 4.8 4.8 4.0 4.8 4.8
Vehicle Extension (s) 2.5 2.5 2.5 2.3 4.7 4.7 2.3 4.7 4.7
Lane Grp Cap (vph) 164 236 181 212 2456 1068 291 24271 1071
v/s Ratio Prot 0.02 0.37 0.01 c0.46
v/s Ratio Perm 0.13  0.01 c0.14 0.28 0.04 0.10 0.05
v/c Ratio 0.81 0.07 0.92 0.41 053 006 015 066  0.07
Uniform Delay, d1 490 433 49.9 8.9 8.6 5.6 57 104 6.0
Progression Factor 1.00 1.00 1.00 3.20 0.42 0.79 1.00 1.00 1.00
Incremental Delay, d2 24.7 0.1 43.4 0.6 0.7 0.1 0.1 1.4 0.1
Delay (s) 737 434 93.3 29.1 4.3 4.5 59 118 6.1
Level of Service E D F C A A A B A
Approach Delay (s) 59.8 93.3 5.8 11.4
Approach LOS E F A B
Intersection Summary
HCM 2000 Control Delay 16.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.8
Intersection Capacity Utilization 74.7% ICU Level of Service D

Analysis Period (min) 15
¢ Critical Lane Group
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Year 2016 Existing Traffic Conditions Weekday PM Peak Hour

4: Oatfield Rd & 82nd Dr Weekday PM Peak Hour
Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph) 111 276 95 228 654 65 121 346 353 106
v/c Ratio 049 030 046 058 062 035 046 064 065 0.18
Control Delay 494 315 501 408 59 495 154 325 326 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 494 315 501 408 59 495 154 325 326 5.1
Queue Length 50th (ft) 56 65 48 110 44 33 0 164 167 0
Queue Length 95th (ft) 146 139 130 251 144 98 59 334 342 33
Internal Link Dist (ft) 452 736 230 650

Turn Bay Length (ft) 80 170 170 100 110 110
Base Capacity (vph) 532 2121 429 1008 1337 343 379 1002 1010 965
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.21 013 022 023 049 019 032 035 035 011

Intersection Summary
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Year 2016 Existing Traffic Conditions
4: Oatfield Rd & 82nd Dr

Weekday PM Peak Hour
Weekday PM Peak Hour

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT b 4 [l < [l b < [l
Traffic Volume (vph) 105 255 8 90 217 621 0 62 115 609 55 101
Future Volume (vph) 105 255 8 90 217 621 0 62 115 609 b5 101
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 5.0 45 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 095 1.00 1.00 1.00 1.00 1.00 095 09 1.00
Frpb, ped/bikes 1.00  1.00 1.00 1.00 099 1.00 100 100 100 097
Flpb, ped/bikes 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00  1.00 1.00 1.00 0.85 100 08 100 100 0.85
Flt Protected 095 1.00 095 1.00 1.00 1.00 1.00 095 09 1.00
Satd. Flow (prot) 1770 3523 1787 1863 1567 1900 1553 1665 1679 1539
Flt Permitted 095 1.00 095 1.00 1.00 1.00 1.00 095 09  1.00
Satd. Flow (perm) 1770 3523 1787 1863 1567 1900 1553 1665 1679 1539
Peak-hour factor, PHF 095 095 095 09 09 09 09 095 095 095 095 095
Adj. Flow (vph) 111 268 8 95 228 654 0 65 121 641 58 106
RTOR Reduction (vph) 0 1 0 0 0 202 0 0 109 0 0 71
Lane Group Flow (vph) 111 275 0 95 228 452 0 65 12 346 353 35
Confl. Peds. (#/hr) 2 3 3 2 5 5
Confl. Bikes (#/hr) 2
Heavy Vehicles (%) 2% 2% 0% 1% 2% 2% 0% 0% 4% 3% 4% 2%
Turn Type Prot NA Prot NA pm+ov NA  Perm Split NA  Perm
Protected Phases 5 2 1 6 4 8 4 4
Permitted Phases 6 8 8 4
Actuated Green, G (s) 113 231 85 203 493 8.8 88 290 290 290
Effective Green, g (s) 113 231 85 203 493 8.8 88 290 290 290
Actuated g/C Ratio 013 0.6 010 023 055 010 010 033 033 033
Clearance Time (s) 4.5 5.0 4.5 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 2.3 4.2 2.3 4.2 2.5 2.5 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 224 915 170 425 957 188 153 543 547 502
v/s Ratio Prot c0.06 c0.08 005 c0.12 0.5 c0.03 0.21  c0.21
v/s Ratio Perm 0.13 0.01 0.02
v/c Ratio 050  0.30 056 054 047 035 008 064 065 0.07
Uniform Delay, d1 36.1 26.4 384 302 119 374 364 255 256 206
Progression Factor 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.3 2.8 1.8 0.3 0.8 0.2 2.1 2.3 0.0
Delay (s) 372 267 412 320 122 382 365 2716 279 207
Level of Service D C D C B D D C C C
Approach Delay (s) 29.7 19.6 37.1 26.8
Approach LOS C B D C
Intersection Summary
HCM 2000 Control Delay 25.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 88.9 Sum of lost time (s) 19.5
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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Year 2016 Existing Traffic Conditions
5: Oatfield Rd & Collins Crest St/Ridgegate Dr

Weekday PM Peak Hour

Weekday PM Peak Hour

Intersection

Int Delay, s/veh

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Traffic Vol, veh/h 1 1 7 20 1 17 10 431 30 33 436 3

Future Vol, veh/h 1 1 7 20 1 17 10 431 30 33 436 3

Conflicting Peds, #/hr 2 0 2 2 0 2 2 0 0 0 0 2

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - -

Veh in Median Storage, # 0 0 - : 0 : : 0 s

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 9% 9% 95 9% 9% 9% 95 9% 9% 95 9%

Heavy Vehicles, % 0 0 10 0 6 0 2 3 0 3 0

Mvmt Flow 1 1 7 21 1 18 11 454 32 35 459 3

Major/Minor Minor2 Minor1 Maijor1 Major2

Conflicting Flow All 1034 1040 465 1029 1027 473 464 0 0 487 0 0
Stage 1 532 532 - 493 493 - - - - - - -
Stage 2 502 508 - 536 534 - - - - -

Critical Hdwy 71 65 6.2 72 65 6.26 4.1 - 4.1 - -

Critical Hdwy Stg 1 61 55 - 62 55 - - - - -

Critical Hdwy Stg 2 61 55 - 62 55 - - - - - -

Follow-up Hdwy 35 4 33 3.59 4 3.354 2.2 2.2 - -

Pot Cap-1 Maneuver 212 232 602 205 236 583 1108 - 1086 - -
Stage 1 535 529 - 543 550 - - - - -
Stage 2 555 542 514 528 - - - - - -

Platoon blocked, % - -

Mov Cap-1 Maneuver 195 218 600 192 222 581 1106 - 1084 - -

Mov Cap-2 Maneuver 195 218 192 222 - - - - - -
Stage 1 527 505 534 541 - - - - - -
Stage 2 528 533 484 504 -

Approach EB WB NB SB

HCM Control Delay, s 13.7 20.3 0.2 0.6

HCM LOS B C

Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1106 - - 421 275 1084 -

HCM Lane V/C Ratio 0.01 - 0.023 0.145 0.032 -

HCM Control Delay (s) 8.3 0 - 137 203 84 0

HCM Lane LOS A A - B C A A

HCM 95th %tile Q(veh) 0 - - 01 05 041 -
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Year 2016 Existing Traffic Conditions Weekday PM Peak Hour

6: Oatfield Rd & Glen Echo Ave Weekday PM Peak Hour

Intersection

Int Delay, s/veh 2.3

Movement EBL EBR NBL NBT SBT SBR

Traffic Vol, veh/h 34 72 67 377 405 29

Future Vol, veh/h 34 72 67 377 405 29

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - 120 - - -

Veh in Median Storage, # 0 - 0 0 :

Grade, % 0 - - 0 0 -

Peak Hour Factor 97 97 97 97 97 97

Heavy Vehicles, % 6 1 0 3 3 0

Mvmt Flow 35 74 69 389 418 30

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 959 432 447 0 - 0
Stage 1 432 - - - - -
Stage 2 527 - - - - -

Critical Hdwy 6.46 6.21 4.1 - - -

Critical Hdwy Stg 1 5.46 - - - - -

Critical Hdwy Stg 2 5.46 - = =

Follow-up Hdwy 3.554 3.309 2.2 - - -

Pot Cap-1 Maneuver 280 626 1124 - - -
Stage 1 646 - - - - -
Stage 2 584 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 263 626 1124 - - -

Mov Cap-2 Maneuver 263 - - - - -
Stage 1 646 - - - - -
Stage 2 548 - - - - -

Approach EB NB SB

HCM Control Delay, s 16.1 1.3 0

HCM LOS C

Minor Lane/Major Mvmt NBL NBTEBLn1 SBT SBR

Capacity (veh/h) 1124 - 434 - -

HCM Lane V/C Ratio 0.061 - 0.252 -

HCM Control Delay (s) 8.4 - 16.1 -

HCM Lane LOS A - C -

HCM 95th %tile Q(veh) 0.2 - 1 -
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Year 2016 Existing Traffic Conditions
7:1-205 SB Ramps & 82nd Dr

Weekday PM Peak Hour
Weekday PM Peak Hour

- ¢

Lane Group EBT EBR WBL WBT SBT SBR
Lane Group Flow (vph) 462 548 667 621 19 341
v/c Ratio 074 074 112 044 010 0.71
Control Delay 308 166 922 35 312 132
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 308 166 922 35 312 132
Queue Length 50th (ft) 187 91  ~361 60 8 0
Queue Length 95th (ft) #306 218 m#506  m89 27 #33
Internal Link Dist (ft) 736 638 725

Turn Bay Length (ft) 310

Base Capacity (vph) 621 737 596 1403 196 483
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 074 074 112 044 010 0.71

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.
# 95th percentile volume exceeds capacity, queue may be longer.

m Volume for 95th percentile queue is metered by upstream signal.

Queue shown is maximum after two cycles.

Queue shown is maximum after two cycles.
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Year 2016 Existing Traffic Conditions
7:1-205 SB Ramps & 82nd Dr

Weekday PM Peak Hour

Weekday PM Peak Hour

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 [l b 4 < [l
Traffic Volume (vph) 0 448 532 647 602 0 0 0 0 15 4 331
Future Volume (vph) 0 448 532 647 602 0 0 0 0 15 4 331
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 55 55
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00  1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00  1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00  1.00
Frt 100 085 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 095 1.00 096  1.00
Satd. Flow (prot) 1827 1568 1687 1863 1732 1599
Flt Permitted 1.00 1.00 095 1.00 096  1.00
Satd. Flow (perm) 1827 1568 1687 1863 1732 1599
Peak-hour factor, PHF 097 097 097 097 097 097 097 097 097 097 097 097
Adj. Flow (vph) 0 462 548 667 621 0 0 0 0 15 4 341
RTOR Reduction (vph) 0 0 204 0 0 0 0 0 0 0 0 302
Lane Group Flow (vph) 0 462 344 667 621 0 0 0 0 0 19 39
Confl. Peds. (#/hr) 2 2
Confl. Bikes (#/hr) 1
Heavy Vehicles (%) 0% 4% 3% 7% 2% 0% 0% 0% 0% 7% 0% 1%
Turn Type NA  Perm Prot NA Split NA Prot
Protected Phases 2 1 6 4 4 4
Permitted Phases 2
Actuated Green, G (s) 255 255 265 @ 56.5 8.5 8.5
Effective Green, g (s) 255 255 265 565 8.5 8.5
Actuated g/C Ratio 034 034 035 075 0.11 0.11
Clearance Time (s) 4.5 45 4.5 4.5 55 55
Vehicle Extension (s) 4.2 4.2 2.3 0.2 6.0 6.0
Lane Grp Cap (vph) 621 533 596 1403 196 181
v/s Ratio Prot c0.25 c0.40 0.33 0.01 ¢0.02
v/s Ratio Perm 0.22
v/c Ratio 074 065 112 044 0.10  0.21
Uniform Delay, d1 219 209 242 34 298 302
Progression Factor 1.00 1.00 0.98 0.81 1.00 1.00
Incremental Delay, d2 7.9 59 66.2 0.6 0.6 1.7
Delay (s) 29.7 269 90.0 3.3 304 319
Level of Service C C F A C C
Approach Delay (s) 28.2 48.2 0.0 31.8
Approach LOS C D A C
Intersection Summary
HCM 2000 Control Delay 384 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 14.5
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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Year 2016 Existing Traffic Conditions Weekday PM Peak Hour

8: 1-205 NB Ramps & 82nd Dr Weekday PM Peak Hour
— N ¢ T N
Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 249 273 16 897 450 601
v/c Ratio 026 029 012 08 084 0.69
Control Delay 10.4 39 340 269 394 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.4 39 340 269 394 6.5
Queue Length 50th (ft) 25 7 7 340 189 0
Queue Length 95th (ft) m74  m42 25 #8632  #288 68
Internal Link Dist (ft) 638 440 402
Turn Bay Length (ft) 50 200 575
Base Capacity (vph) 965 945 240 1037 619 912
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 026 029 007 08 073 0.6

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m Volume for 95th percentile queue is metered by upstream signal.
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Year 2016 Existing Traffic Conditions
8: 1-205 NB Ramps & 82nd Dr

Weekday PM Peak Hour
Weekday PM Peak Hour

— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 [l b 4 b [l
Traffic Volume (vph) 234 257 15 843 423 565
Future Volume (vph) 234 257 15 843 423 565
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 4.5 4.0 4.5 55 55
Lane Util. Factor 1.00 1.00 100 100 100 1.00
Frt 100 08 100 100 100 085
Flt Protected 1.00 100 09 100 09  1.00
Satd. Flow (prot) 1810 1568 1805 1845 1752 1482
Flt Permitted 1.00 100 095 100 09  1.00
Satd. Flow (perm) 1810 1568 1805 1845 1752 1482
Peak-hour factor, PHF 094 094 094 094 094 094
Ad. Flow (vph) 249 273 16 897 450 601
RTOR Reduction (vph) 0 119 0 0 0 418
Lane Group Flow (vph) 249 154 16 897 450 183
Heavy Vehicles (%) 5% 3% 0% 3% 3% 9%
Turn Type NA  Perm Prot NA Prot Prot
Protected Phases 2 1 6 8 8
Permitted Phases 2
Actuated Green, G (s) 36.8 36.8 14 422 228 228
Effective Green, g (s) 36.8 368 14 422 228 228
Actuated g/C Ratio 049 049 002 056 030 0.30
Clearance Time (s) 4.5 45 4.0 4.5 55 55
Vehicle Extension (s) 0.2 0.2 2.3 4.2 2.3 2.3
Lane Grp Cap (vph) 888 769 33 1038 532 450
v/s Ratio Prot 0.14 001 c049 026 0.12
v/s Ratio Perm 0.10
v/c Ratio 028 020 043 086 085 041
Uniform Delay, d1 113 108 364 140 245 207
Progression Factor 0.84 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.4 6.4 9.5 11.5 0.3
Delay (s) 10.0 113 428 235 360 211
Level of Service B B D C D C
Approach Delay (s) 10.7 238 275
Approach LOS B C C
Intersection Summary
HCM 2000 Control Delay 22.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 76.1% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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