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

TECHNICAL MEMORANDUM

Date: May 5, 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 6: Needs Analysis (Subtask 3.2)

This memorandum documents the existing and future transportation system needs within the city of
Gladstone. The information presented in this memorandum builds upon the gaps and deficiencies
identified in Tech Memo 5: Existing Gaps and Deficiencies and provides the technical analysis needed to
support the development of potential solutions that will be identified in Tech Memo 8: TSP Solutions
This information is intended to inform the development of the city’s 2017 Transportation System Plan
(TSP) update which will address existing transportation system needs and additional facilities that are
required to serve future growth. Attachment “A” contains a menu of potential solutions that can be
used to address many of these needs identified in this memo.

PROJECTED LAND USES

Land use plays an important role in developing a comprehensive transportation system. The amount of
land that is planned to be developed, the type of land uses, and how the land uses are mixed together
have a direct impact on how the transportation system will be used in the future. Understanding land
use is critical to taking actions to maintain or enhance the transportation system.

Land use data for Gladstone was provided by Metro. The data includes base year 2010 and forecast
year 2040 population, household, and employment estimates for the city by Transportation Analysis
Zone (TAZ). There are 11 TAZs that cover the city limits of Gladstone. Figures 1 and 2 illustrate the TAZs
and the household and employment changes expected between base year 2010 and forecast year
2040. Table 1 summarizes the TAZ data for base year 2010 and forecast year 2040 conditions. As shown
in Table 1, the growth in population and households over the 30 year period is expected to be less than
1% per year while the growth in employment is expected to be more than 2% per year.

Table 1: Gladstone Land Use Summary

Land Use 2010 2040 Change Percent Change
Population 16,006 18,691 +2,685 +16.8%
Households 6,847 8,105 +1,258 +18.4%
Employment 3,062 4,912 +1,850 +60.4%
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As land uses change in proportion to each other (i.e. there is a significant increase in employment
relative to household growth), there will be a shift in the overall operation of the transportation
system. Retail land uses generate a higher number of trips per acre of land than residential and other
land uses. The location and design of retail land uses in a community can greatly affect transportation
system operation. Additionally, if a community is homogeneous in land use character (i.e. all
employment or all residential), the transportation system must support significant trips coming to or
from the community rather than within the community. Typically, there should be a mix of residential,
commercial, and employment type land uses so that some residents may work and shop locally,
reducing the need for residents to travel long distances. The data shown in Table 1 indicates that
significant growth is expected in Gladstone in the coming years, particularly employment opportunities.
The transportation system should be monitored to make sure that land uses in the plan are balanced
with transportation system capacity.

PUBLIC TRANSIT SYSTEM NEEDS

Transit Level-of-Service Analysis

A transit level-of-service analysis was conducted in accordance with the methodology described in TCRP
Report 100: Transit Capacity and Quality of Service Manual (TCQSM). Chapter 3 of the TCQSM provides
an extended discussion on quality of service, which is the evaluation of transit service from the
passenger’s point-of-view. The TCQSM uses six measures to quantify service quality. Each of these
measures is assigned a letter value, where LOS A represents the best service from the passenger
perspective and LOS F represents the worst service. (Note that high LOS values, such as LOS A or B, may
not reflect optimal service from the transit agency’s perspective, because the market may not support
those service levels. The development of agency service standards helps to bridge the gap between the
kind of service passengers would ideally want and the kind of service that is reasonable to provide, given
available resources.) The transit LOS approach mirrors the system commonly used for streets and
highways, and allows a speedy comparison of service performance to transit passenger desires.

Of the six available measures, three were selected for this analysis as being most relevant to a long-
range planning effort. Table 2 summarizes the TCQSM measures used and the ranges of values used to
determine the LOS result for each measure.

Table 2: Transit Capacity and Quality of Service Manual - Level of Service (LOS) Measures

Transit Capacity and Quality of Service Measures

Level of Service Service Frequency (minutes) Hours of Service Service Coverage
LOS A <10 19-24 90.0-100.0%
LOS B 10-14 17-18 80.0-89.9%
Los C 15-20 14-16 70.0-79.9%
LOS D 21-30 12-13 60.0-69.9%
LOSE 31-60 4-11 50.0-59.9%
LOSF >60 0-3 <50.0%

Kittelson & Associates, Inc. Portland, Oregon
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Service Frequency

From the user’s perspective, service frequency determines how many times an hour a user has access
to transit service, assuming that service is provided within acceptable walking distance (measured by
service coverage) and at the times the user wishes to travel (measured by hours of service). Service
frequency also measures the convenience of transit service to riders and is one component of overall
transit trip time (helping to determine the wait time at a stop). Table 3 summarizes the transit level-of-
service analysis results for service frequency.

Table 3: Service Frequency Level-of-Service Analysis

Provider ‘ Routes ‘ Service Frequency LOS
Line 32 30-60 minutes’ D-E
Line 33 15-30 minutes' c-D

TriMet Line 34 40 minutes® E
Line 79 30-40 minutes’ D-E
Line 99 15-30 minutes c-D

1. Service is less frequent on Saturday and Sunday.
2. No service is provided on Saturday or Sunday.

As shown in Table 3, Lines 33 and 99 operate at LOS C during the morning and evening peak periods
and at LOS D during off-peak periods while Lines 32 and 79 operate at LOS D during the morning and
evening peak periods and at LOS E during off peak periods. At LOS C, service frequencies provide a
reasonable choice of travel times, but the wait involved if a bus is missed becomes long. At LOS D,
service is only available about twice per hour and requires passengers to adjust their routines to fit the
transit service provided. At LOS E, service is provided approximately once per hour and puts passengers
in the position of potentially spending long periods of time waiting for service and/or rearranging
schedules to be able to take transit.

This type of service (frequent peak hour service with less frequent off-peak service) is typical of smaller
communities, particularly those with relatively low household densities. Per the TCQSM, areas with
densities of 3-6 households per acre (hh/acre) typically have 1-hour service while areas with 6-8
hh/acre have 30-minute service, areas with 8-12 hh/acre have 15-minute service, and areas with 12+
hh/acre have 10-minute service. As indicated below, most areas within Gladstone have less than 6
hh/acre with the exception of the area in the southern part of the city. Household density in this area is
currently 8-10 hh/acre and is projected to be more than 10 hh/acre in the future.

Hours of Service

4

Hours of service, also known as “service span,” is the number of hours during the day when transit
service is provided along a route, a segment of a route, or between two locations. It plays as important
a role as frequency and service coverage in determining the availability of transit service to potential
users: if transit service is not provided at the time of day a potential passenger needs to take a trip, it
does not matter where or how often transit service is provided the rest of the day. Table 4 summarizes

the transit level-of-service analysis results for hours of service.

Kittelson & Associates, Inc. Portland, Oregon
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Table 4: Hours of Service Level-of-Service Analysis

Line 32 17 hours'

B

Line 33 21 hours' A

TriMet Line 34 14 hours’ C
Line 79 17 hours' B

Line 99 7 hours’ E

1. Service is less frequent on Saturday or Sunday.
2. No service is provided on Saturday or Sunday.

As shown in Table 4, Line 32 operates at LOS A and Lines 31 and 79 operate at LOS B, while Line 34
operates at LOS C. At LOS A, service is available for most or all of the day. Workers who do not work
traditional 8-to-5 jobs receive service and all riders are assured that they will not be stranded until the
next morning if a late-evening bus is missed. At LOS B, service is available late into the evening, which
allows a range of trip purposes other than commute trips to be served. At LOS C, service runs only into
the early evening, but still provides some flexibility in one’s choice of time for the trip home. Also
shown in Table 4, Line 99 operates at LOS E. At LOS E, midday service is limited or non-existent and/or
commuters have a limited choice of travel times.

Service Coverage

Service Coverage is a measure of the area within walking distance of transit service. Areas must be
within 1/4-mile of a bus stop (or service route if there are no designated stops) or 1/2 mile of a transit
station to be considered an area served by transit. As with the other availability measures, service
coverage does not provide a complete picture of transit availability by itself, but when combined with
frequency and hours of service, it helps identify the number of opportunities people have to access
transit from different locations. Service coverage LOS evaluates the percentage of transit-supportive
areas—areas that would typically produce the majority of a system’s ridership—that are served by
transit.

To qualify as a transit-supportive area (TSA) one of the following thresholds must be met:

= Minimum population density of 3 households/gross acre; or
= Minimum job density of 4 employees/gross acre.

Service coverage is an all-or-nothing issue for transit riders—either service is available for a particular
trip or it is not. As a result, there is no direct correlation between service coverage LOS and what a
passenger would experience for a given trip. Rather, service coverage LOS reflects the number of
potential trip origins and destinations available to potential passengers. As noted in Table 2, at LOS A,
90 percent or more of the TSA’s have transit service; at LOS F, less than half of the TSA’s have service.

Kittelson & Associates, Inc. Portland, Oregon
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Figure 3 displays the existing transit level-of-service analysis results for service coverage in Gladstone.
Areas defined as transit supportive that have service are shown in green. Areas defined as transit
supportive but lacking service are shown in red. Areas that have transit service, but do not qualify as a
TSA, are shown in orange. A majority of the areas shown in red would require additional transit routes
or the development of new pathway connections (increasing the area that is within % mile walking
distance) to existing transit routes to be served.

The percentage of TSAs served and the corresponding level of service has been identified using the
Transit Level of Service (TLOS) methodology. As shown in Table 5, the percent of transit supportive
population areas served is 82 percent and the percent of transit supportive employment areas served is
also 82 percent. The corresponding LOS is B.

Table 5: Existing Transit Service Coverage Analysis

Households Employment

Transit Supportive Areas (TSA)" 2,533 1,372
Transit Supportive Areas Served® 2,072 1,123
Percent TSA Served by Transit 82% 82%
Level of Service LOS B LOS B
Transit Supportive Areas without service 461 249
Total Transit Area Served® 3,083 1,441
Additional Areas Served by Transit 1,011 318

1. Area shown in Green and red in Figure 3.
2. Area shown in Green in Figure 3.
3. Area shown in Green and orange in Figure 3.

As shown above, 461 households and 249 jobs are located within TSAs that do not have transit service.
These areas currently have a population and/or employment density that can support transit service
and therefore should be included in future efforts to improve service routes and stop locations. Also
shown above, 3,083 households and 1,441 jobs are currently served by transit. Of the total area served,
1,011 households and 318 jobs are located within areas that have transit service, but currently do not
have the population and/or job density necessary to economically support transit service. A few of
these areas, however, are shown in Figure 3 as containing a large portion of the transportation
disadvantaged population in Gladstone and therefore the service provided in these areas is an
important consideration.

Future Transit Service Coverage

The future transit level-of-service analysis assumes that existing service frequencies, service hours, and
service coverage is the same in the future. The only difference is the population and employment
growth assumptions included in the regional traffic model and the resulting transit supportive areas.
Figure 4 displays the TLOS analysis results for future transit service coverage. As shown, the number of
transit supportive areas is expected to increase. While many of these areas are expected to be served
by existing transit services, the remaining areas will require additional service routes or connections to
existing routes in order to be served.

Kittelson & Associates, Inc. Portland, Oregon
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System Connectivity

The TLOS analysis described above indicates that transit service coverage is relatively high within the
city, meaning that most people have access to public transit. However, there are a few areas where
additional fixed-route service could be provided to improve access to transit as well as areas where
existing service frequencies and hours of service could be increased to make public transit a more
viable option for commuting.

Fixed-Routes

The areas shown in red in Figures 3 and 4 represent areas that support transit service under existing
and/or future conditions but lack existing service. These areas could be served by providing new service
or re-routing existing service along streets that currently do not provide transit service. The following
provides a summary of the streets where transit service could be provided to address the need in these
areas:

= Portland Avenue from Abernathy Lane to Jennings Avenue — Portland Avenue currently
does not connect to Jennings Avenue

= Jennings Avenue from OR 99E to Oatfield Road

= Carson Road from Webster Road to Strawberry Lane

» 82" Drive from Oatfield Road to the north city limits

Service along these streets would increase service coverage within the areas that currently support
transit service, as well as the areas that are projected to support transit service in the future. Other
fixed-route service needs identified by committee members and the general public include:

. d .
= Express service north on 82" Drive

=  Extended hours of service for Line 79

= Convert Line 79 to an express service “Freeway Flyer” to the Clackamas Town Center Transit
Center and the MAX Green Line

= Direct service to the Portland City Center (no transfers)

= Fixed-route service along Portland Avenue (formerly served by Line 33)

Transit Stops

Amenities at transit stops, such as bus benches and bus shelters enhance a transit system and make it
more user-friendly. Steps that can make this mode as comfortable and accommodating as possible may
help encourage ridership. TriMet generally limits placement of bus shelters to locations with 35 or
more weekday boardings. Ridership data was obtained from TriMet that reflects the average number of
boardings and alightings (ons and offs) that occurred at each stop in Spring 2016. Based on a review of
the data, Gladstone has six stops that meet this threshold, of which four currently do not have shelters.
These stops include:

Kittelson & Associates, Inc. Portland, Oregon
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= Bus stop ID: 10323, SE McLoughlin Boulevard/Glen Echo Avenue,
= Bus stop ID: 10324, SE McLoughlin Boulevard/Gloucester Street,
= Bus stop ID: 10325, SE McLoughlin Boulevard/River Road, and

= Bus stop ID: 10327, SE McLoughlin Boulevard/Gloucester Street.

Due to low ridership levels at other stops, the City may need to directly fund the installation of bus
benches, bus shelters and other amenities. Other potential amenities identified by committee
members and the general public include:

= Improved signage and other amenities at transit stops

Park-and-Rides

Park-and-ride facilities provide parking for people who wish to transfer from their personal vehicle to
public transportation or carpools/vanpools. Park-and-rides are frequently located near major
intersections, at commercial centers, or on express and commuter bus routes. It is Oregon state policy
to encourage the development and use of park-and-ride facilities at appropriate urban and rural
locations adjacent to or within the highway right-of-way. Park-and-ride facilities can provide an efficient
method to enhance access to transit service to and from low density areas, connecting people to jobs,
and provide an alternate mode to complete long-distance commutes.

As indicated in Tech Memo #5: Existing Gaps and Deficiencies, there are currently no park and ride
facilities located within Gladstone. While the TLOS analysis indicates that most people can access
transit from their homes, a park and ride could encourage more people routinely choose transit for
their daily commute. Potential park-and-ride lot locations identified by committee members and the
general public include:

= OR99E and Arlington Street (park-and-ride and bus shelter)
=  First Christian Church on Dartmouth
= Baptist Church at intersection of Cason and Webster

=  Mormon Church at intersection of Cason and Webster

Figure 5 illustrates the public transit system needs for Gladstone

Regional High Capacity Transit

High capacity transit is characterized by exclusive right-of-way and routes with fewer transit stops. In
July 2009, Metro adopted the Regional High Capacity Transit (HCT) System Plan. The HCT Plan identifies
corridors where new HCT is desired over the next 30 years and prioritizes corridors for implementation,
based on a set of evaluation criteria consistent with the goals of the RTP and 2040 Concept. The
location of any final HCT corridor is decided through a corridor refinement plan and/or alternatives
analysis, and through a series of local and regional actions described in the plan.

Kittelson & Associates, Inc. Portland, Oregon
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The HCT plan identifies one Next Phase Regional Priority Corridor along the segment of 1-205 that
travels through Gladstone. HCT Corridor 28 will provide service between the Clackamas Town Center,
the Oregon City Transit Center, and Washington Square via 1-205 and Highway 217. Other HCT
Corridors within the area include two Next Phase Regional Priority Corridors in Oregon City. HCT
Corridor 8 will provide service between the Clackamas Town Center and the Oregon City Transit Center
via 1-205 and HCT Corridor 9 will provide service between Park Avenue and the Oregon City Transit
Center via McLoughlin Boulevard (OR 99E). Next Phase Regional Priority Corridors are corridors where
future HCT investment may be viable if recommended planning and policy actions are implemented.
The City of Gladstone should work with TriMet to ensure that local transit service continues to provide
access to the Oregon City Transit Center and other transit centers where HCT routes are planned.

Transportation Disadvantaged

The primary transportation disadvantaged populations in Gladstone include minorities, elderly people,
people with low income, and people with disabilities (See Tech Memo 5: Existing Gaps and Deficiencies
for additional information). Therefore, access to schools, parks, and other essential destinations should
be prioritized to serve these populations. The City of Gladstone should continue to support the
Clackamas County Transportation Consortium services to the elderly and ADA-eligible residents, and
other services currently being provided. Also, because needs are expected to increase, Gladstone
should work with existing providers to assess the needs and develop ways to best meet them.

PEDESTRIAN SYSTEM NEEDS

Pedestrian facilities, such as sidewalks, shared-use paths and trails, marked and unmarked, signalized
and unsignalized pedestrian crossings are essential elements of the city’s pedestrian system. While
these facilities are currently provided along many city streets, there are many more streets where these
facilities are needed to improve pedestrian access and connectivity. The following provides a summary
of the pedestrian system needs within Gladstone, which are based on the gaps and deficiencies
identified in Tech Memo 5: Existing Gaps and Deficiencies and a system-level analysis of the pedestrian
facilities located along arterial and collector streets. As described below, the most common overall
need is to provide a safe and interconnected pedestrian system that encourages people to walk,
especially for trips less than one-half mile in length.

Pedestrian Level of Traffic Stress Analysis

The pedestrian facilities located along the city’s arterial and collector streets were evaluated in an
effort to identify potential issues that could be addressed as part of the TSP update. The Oregon
Department of Transportation (ODOT) Analysis Procedures Manual (APM) provides a methodology for
evaluating pedestrian facilities within urban and rural environments called Pedestrian Level of Traffic
Stress (PLTS). As applied by ODOT, this methodology classifies four levels of traffic stress that a
pedestrian can experience on the roadway, ranging from PLTS 1 (little traffic stress) to PLTS 4 (high
traffic stress). A road segment that is rated PLTS 1 generally has low traffic volumes and travel speeds
and has a sidewalk that is separated from vehicular traffic. These segments are generally suitable for all

Kittelson & Associates, Inc. Portland, Oregon
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users, including children. A road segment that is rated PLTS 4 generally has high traffic volumes and
travel speeds and is perceived as unsafe by most adults. Road segments rated PLTS 4 also include those
with no sidewalks or other pedestrian facilities. Per the APM, PLTS 2 is considered a reasonable target
for most pedestrian facilities due to its acceptability with the majority of people.

The PLTS score is based on four criteria, including sidewalk condition, physical buffer type, total
buffering width, and general land use. All four criteria are scored from 1 to 4 and the highest score
determines the overall score for the road segment. Figure 6 illustrates the results of the PLTS analysis
for Gladstone’s arterial and collector streets. It is important to note that while some segments are
shown as PLTS 3 or 4, they may have shorter segments with lower PLTS scores. Table 6 summarizes the
detailed results of the PLTS analysis, which includes the scores for each criteria. As shown, there are 27
road segments rated PLTS 3 and 21 road segments rated PLTS 4.

A majority of the road segments rated PLTS 3 have sidewalks in fair condition; however, they are too
narrow and/or do not have illumination present. In order for these segments to be rated LTS 2, the
sidewalks would need to be widened to five feet or more and illumination would need to be installed
along the full length of the roadway. Several road segments are also rated LTS 3 due to having curb-
tight sidewalks on roadways with speeds of 30 mph or higher. In order for these segments to be rated
LTS 2, the speeds would need to be reduced to 25 mph or a buffer would need to be installed between
the sidewalk and vehicle travel lane. For several other segments rated LTS 3, adjusting the LTS score will
be difficult because it is controlled by the general land use next to the segment. A majority of the
segments rated PLTS 4 have no sidewalks or other pedestrian facilities to accommodate pedestrians. In
order for these segments to be rated PLTS 2, sidewalks with appropriate sidewalk and buffer widths
would need to be installed along the full length of the roadway. Attachment “B” contains detailed
information on the PLTS analysis results.

System Connectivity

A well-connected pedestrian system provides continuous sidewalks and other pedestrian facilities
between essential destinations, such as residential neighborhoods, schools, parks, and
retail/commercial centers. Strategies to improve pedestrian connectivity include identifying,
prioritizing, and ultimately constructing new sidewalks, shared-use paths and trails, pedestrian
crossings, and connections between neighborhoods. The following provides a summary of connectivity
needs for the pedestrian system.

Sidewalks

As indicated in Tech Memo 5: Existing Gaps and Deficiencies and in the PLTS analysis described above,
there are several arterial and collector streets that need new sidewalks or updates to existing sidewalks
and other pedestrian facilities to improve connectivity. Figure 7 illustrates the pedestrian system needs
within Gladstone. The following summarizes the arterial and collector streets where there is a need to
fill in the gaps in the existing sidewalk network or install new sidewalks along one or two sides of the
roadway:

Kittelson & Associates, Inc. Portland, Oregon
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Portland Avenue, from Nelson Lane to city limits.

82" Drive, from the 1-205 southbound ramp terminal to Edgewater Road.
Oatfield Road, from Webster Road to Park Way.

Webster Road, from Charolais Drive to city limits.

Jennings Avenue, from city limits to city limits.

Dartmouth Street, from Chicago Avenue to Oatfield Road.

Glen Echo Avenue, from River Road to Oatfield Road.

Valley View Road, from Valley View Road to Churchill Drive.

In addition to the arterial and collector streets, there are several local streets that have been identified

in previous planning documents as serving a critical need for local residents. The following summarizes
the local streets where there is a need to “fill in the gaps” in the existing sidewalk network or “install

new sidewalks” along one or two sides of the streets:

Beatrice Avenue, from Clackamas Boulevard to Hereford Street
Harvard Avenue, from Hereford Street to Beverly Lane

Cornell Avenue, from Clackamas Boulevard to Collins Crest

Beverly Lane east of Harvard Avenue

Oakridge Drive, from Oatfield Road to Valley View Road

Clayton Way, from Stonewood Drive to Webster Road

Chicago Avenue, from Hereford Street to Dartmouth Street

Fairfield Street, south side from Portland Avenue to Chicago Avenue
Addie Street from Glen Echo Avenue to Barclay Street

Barclay Street from Abernathy Lane to Portland Avenue

As indicated by the PLTS analysis described above, there are several additional needs associated with

sidewalks in Gladstone. With the exception of Abernethy Lane, all of the city’s arterial and collector

streets have sidewalk deficiencies. The following provides a summary of the general needs associated

with sidewalks:

Lighting is needed along roadways where lighting levels were found to be insufficient.
Wider sidewalks are needed where sidewalks are less than five feet wide.

New sidewalks or repairs to existing sidewalks are needed where sidewalk conditions were
found to be poor or very poor.

Physical buffers are needed adjacent to roadways with vehicle speeds are equal to or
greater than 30 mph.
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=  Wider buffers are needed adjacent to roadways with three or more travel lanes.

= Travel speeds need to be reduced to 25 mph or lower adjacent to pedestrian facilities that
lack physical buffers.

= Land use changes need to be considered in areas with auto-oriented commercial and light
industrial uses.

The needs associated with other pedestrian facilities, such as new pedestrian crossings, shared-use
paths and trails, and neighborhood connections are described below.

Pedestrian Crossings

Pedestrian crossings along the city’s arterial and collector streets are limited to major intersections and
a few key mid-block crossing locations near pedestrian destinations. There are marked pedestrian
crossings at each of the signalized intersections located along OR 99E, 82" Drive, and Oatfield Road
that include pedestrian push buttons and pedestrian signal heads. There are also marked pedestrian
crossings at several unsignalized intersections along Portland Avenue and other streets in select areas
throughout the city. However, there are several additional locations where marked pedestrian
crossings are needed to provide connectivity as well as access to schools, parks, and other essential
destinations within the city. The following provides a summary of the additional pedestrian crossing
needs:

= Enhanced pedestrian crossing at Arlington Street and Portland Avenue

= Enhanced pedestrian crossing at Portland Avenue and Glen Echo Avenue (north and south)

= Enhanced pedestrian crossing at Oatfield Road and Gloucester Street

= Enhanced pedestrian crossing at Oatfield Road and Glen Echo Avenue

= Enhanced pedestrian crossing at Webster Road and Cason Road

= Enhanced pedestrian crossing at Jennings Avenue and Valley View Road

= Enhanced pedestrian crossing at Cason Road and Ohlson Road
Other potential pedestrian crossing needs identified by committee members and the general public
during include:

= Enhanced pedestrian crossing at Oatfield Road and Stoneoaks Court

= Enhanced pedestrian crossing at Webster Road and Clayton Way-Ridgewood Drive

= Enhanced pedestrian crossing at Webster Road and Los Verdes Drive

= Evaluate the existing pedestrian crossing at Oatfield Road and Ridegate Drive and install
Rectangular Rapid Flash Beacons (RRFBs) or other enhanced pedestrian crossing treatments
as necessary.
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Figure 7 also illustrates the locations of the crossing needs. Marked pedestrian crossing at each of these
locations would improve connectivity along the roadways as well as access to essential destinations.
Note: the Downtown Revitalization Plan will recommend design treatments for crossings on Portland
Avenue, including special paving, curb extensions, and raised crossings at key intersections, such as
Abernathy Lane, Dartmouth Street, and Arlington Street as well as near the high school.

Shared-Use Paths and Trails

Shared-use paths and trails are designated pathways for both cyclists and pedestrians. The Trolley Trail,
the Cross Park Trail, the Charles Ames Park Way, and the 1-205 Trail all serve different portions of
Gladstone. Continuous shared-use paths are most comfortable for both pedestrians and cyclists and
increasing the lengths of the Cross Park Trail and the Charles Ames Park Walk along with providing and
improving connections between shared-use paths and trails with on-street connections would create a
more robust network to augment and support the sidewalks and bike lanes on roadways. The following
summarizes the multi-use and trail needs within Gladstone:

= New shared-use path/trail, from Clackamas Boulevard at Portland Avenue across the
Clackamas River to Oregon City (Trolley Trail Bridge)

= New shared-use path/trail, from Dahl Park Road under OR 99E to Arlington Road

= New shared-use path/trail, from Abernathy Court to Risley Avenue

= New shared-use paths/trail in Meldrum Bar Park

= Install pedestrian scale lighting along the shared-use path adjacent to Arlington Street.

Pedestrian Accessways

Connections between cul-de-sacs and adjacent roadways can significantly reduce travel distances for
pedestrians, thereby encouraging more people to walk. Appropriate improvements should provide for
more direct, convenient, and safe bicycle or pedestrian travel within and between residential areas and
neighborhood activity centers. Gladstone has several existing accessways that create connections
between neighborhoods and pedestrian and bicycle routes. Additional accessways are not always
possible due to topography and existing development patterns. However, there is a need for at least
one additional accessway:

= Duniway Avenue accessway, from Duniway Avenue terminus to Duniway Avenue terminus
= Beatrice Avenue accessway, from Jersey Street terminus to Ipswich Street terminus

=  Hull Avenue accessway from Hull Avenue terminus to Oatfield Road

The Gladstone School District should also consider connecting the accessways on Ridgegate Drive and
Monte Verde Drive with a paved multi-use path on the Kraxberger School grounds to provide safe and
convenient access to and around this major activity center.
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BICYCLE SYSTEM NEEDS

Bicycle facilities, such as on-street bicycle lanes, shoulder bikeways, shared roadway pavement
markings, bicycle crossings, bicycle parking, and wayfinding signage, are essential elements of a the
city’s bicycle system. While these facilities are currently provided along many city streets, there are
many more streets where these facilities are needed to improve bicycle access and connectivity. The
following provides a summary of the bicycle system needs within Gladstone, which are based on the
gaps and deficiencies identified in Tech Memo 5: Existing Gaps and Deficiencies and a system-level
analysis of the bicycle facilities located along arterial and collector streets. As described below, the
most common overall need is to provide a safe and interconnected bicycle system that encourages
people to ride their bikes, especially for trips less than three miles in length.

Bicycle Level of Traffic Stress Analysis

The bicycle facilities located along the city’s arterial and collector streets were evaluated in an effort to
identify potential issues that could be addressed as part of the TSP update. The APM provides a
methodology for evaluating bicycle facilities within urban and rural environments called Bicycle Level of
Traffic Stress (BLTS). As applied by ODOT, this methodology classifies four levels of traffic stress that a
bicyclist can experience on the roadway, ranging from BLTS 1 (little traffic stress) to BLTS 4 (high traffic
stress). A road segment that is rated B LTS 1 generally has low traffic volumes and travel speeds and is
suitable for all cyclists, including children. A road segment that is rated BLTS 4 generally has high traffic
volumes and travel speeds and is perceived as unsafe by most adults. Per the APM, BLTS 2 is considered
a reasonable target for bicycle facilities due to its acceptability with the majority of people.

The BLTS score is determined based on the speed of the roadway, the number of travel lanes per
direction, the presence and width of an on-street bicycle lane and/or adjacent parking lane, and several
other factors. Figure 8 illustrates the results of the BLTS analysis for Gladstone’s arterial and collector
streets. It is important to note that while some segments are shown as BLTS 3 or 4, they may have
shorter segments with lower BLTS scores. Table 7 summarizes the detailed results of the BLTS analysis.
As shown, there eight segments rated BLTS 3 and four segments rated BLTS 4.

A majority of the segments rated BLTS 3 have striped bicycle lanes; however, they are too narrow for
roadways conditions. In order for these segments to be rated BLTS 2, the striped bicycle lanes would
need to be widened to 7 feet and/or the posted speed limits would need to be reduced to as low as 30
mph. Other segments rated BLTS 3 were evaluated as shared roadways. In order for these segments to
be rated BLTS 2, the speed would need to be reduced to as low as 25 mph or the centerline stripe
would need to be removed.

All segments rated BLTS 4 are located along OR 99E and have striped bicycle lanes that are too narrow
for roadway conditions. In order for these segments to be rated BLTS 2, the striped bicycle lanes would
need to be widened to 7 feet and/or the posted speed limits would need to be reduced to as low as 30
mph. Enhanced facilities, such as separated bike facilities or multi-use paths, may also be needed in
some areas where traffic volumes and/or travel speeds are high.
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It should also be noted that a majority of the shared roadway segments that were rated LTS 2 could
include signage and potentially striping to remind motorists to share the road. The signing and striping
can also provide important wayfinding for cyclists to inform them of the preferred bicycle routes.

System Connectivity

A well-connected bicycle system provides continuous bicycle lanes and other bicycle facilities between
essential destinations, such as residential neighborhoods, schools, parks, and retail/commercial
centers. Strategies to improve bicycle connectivity include identifying, prioritizing, and ultimately
constructing new on-street bicycle lanes, shared-use pavement markings, bicycle crossings, shared-use
paths, and bicycle parking.

On-street Bicycle Lanes

As indicated in Tech Memo 5: Existing Gaps and Deficiencies and in the BLTS analysis described above,
there are several arterial and collector streets that need new on-street bicycle lanes and other bicycle
facilities to improve connectivity. Figure 9 illustrates the bicycle system needs within Gladstone. The
following summarizes the arterials and collector streets where there is a need for new on-street bicycle
lanes on one or two sides of the roadway:

=  Glen Echo Avenue, from River Road to Oatfield Road
= Abernathy Lane, from Glen Echo Road 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

It should be noted that while on-street bicycle lanes are typically provided along both sides of arterial
and collector streets, it may not be feasible or cost effective to construct them along both sides of all
streets. Along some streets it may be suitable for bicyclists to share the roadway with motorists while
along others it may be suitable to have a parallel shared-use path that accommodates bicyclists in two
directions. As indicated in the BLTS analysis described in the previous section, several of the arterial and
collector streets listed above as needing on-street bicycle lane are rated BLTS 2, which suggests that on-
street bicycle lanes may not be needed. Note: the Downtown Revitalization Plan will recommend design
treatments for bicycle facilities on Portland Avenue.
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It should also be noted that several of the arterial and collector streets that currently have on-street
bicycle lanes were rated BLTS 3 or higher. This suggests that on-street bicycle lanes alone may not be
sufficient to accommodate a majority of bicyclists on these streets. The following summarizes the
needs associated with these streets:

=  Wider bicycle lanes (up to 7 feet) are needed along streets with bicycle lanes of 5-feet or
less.

= Buffers between the bicycle lane and adjacent travel lane are needed along street where
the posted speed limits are 30 mph or above.

= Separated bicycle paths are needed along streets where appropriate and feasible.
= Designated alternative bicycle routes are need where treatments are not feasible.

Further review of potential solutions along these streets will be completed in subsequent tech memos.

Shared-Use Streets

Arterials and collectors cannot fully address bicycle travel needs in and around the city. Bicycle trips can
and should be accommodated on lower classified streets with lower traffic volumes and travel speeds
that offer parallel or alternative routes to essential destinations, such as schools, parks, and
retail/commercial centers. These facilities could be designated as shared-use streets or could have a
specific designation such as a “bike boulevard” where treatments are applied to the roadway to
enhance the bicycle environment and/or make additional connections to bicycle destinations. There are
several streets where shared roadway pavement markings could be used to improve access and
circulation for cyclists. The streets include:

= Valley View Road/Los Verdes Drive;

= Clackamas Boulevard, Arlington Road to 82" Drive

= Beatrice Avenue, from Abernathy Lane to Clackamas Boulevard

= Hereford Street, from Beatrice Avenue to Oatfield Road

= Nelson Lane/Harvard Avenue, from Portland Avenue to Hereford Street

= Beverly Lane/Collins Crest, from Harvard Avenue to Oatfield Road

= Ridgegate Drive/Penny Court/Clayton Way, from Oatfield Road to Webster Road

= Duniway Avenue, from Abernathy Lane Abernathy Lane to Portland Avenue

= Fairfield Street, from Cornell Avenue to Oatfield Road

= Cornell Avenue, from Clackamas Boulevard to Collins Crest

= Chicago Avenue, from Hereford Street to Arlington Street
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As discussed in the current TSP, Gladstone’s existing roadways are generally wide enough and carry
sufficiently moderate traffic volumes at low to moderate speeds that most of the adjacent streets are
suitable for shared roadway bicycle facilities and are so utilized by residents. However, the lack of
specific, designated bicycle routes (designated by "Bike Route" signage, not necessarily parking-
prohibited bicycle lanes) may discourage an environment of safe bicycle usage as a convenient
alternative transportation mode.

Bicycle Crossings

Intersections can be potentially unsafe locations in the bicycle network, as there are more conflict
points with right- and left-turning vehicles and cross street traffic. There are various configurations for
addressing bicycle needs alongside right-turn lanes, although the desired configuration is to have the
right-turn lane to the right of the bicycle lane, with right-turning vehicles yielding to through cyclists as
they cross the bicycle lane. The following summarizes the bicycle crossing needs within Gladstone,
which include both intersections with existing bicycle crossings that could be enhanced and
intersections without bicycle crossings.

= Enhanced bicycle crossing at OR 99E and Arlington Street

= Enhanced bicycle crossing at Arlington Street and 82" Drive

= Enhanced bicycle crossing at Oatfield Road and 82" Drive

= Enhanced bicycle crossing at Oatfield Road and Webster Road

= Enhanced bicycle crossing at I-205 Southbound Terminal and 82" Drive

= Enhanced bicycle crossing at I-205 Northbound Terminal and 82" Drive

Bicycle Parking

The availability of bicycle parking is an important component of a well-designed bicycle system. Lack of
proper storage facilities discourages potential riders from traveling by bicycle. Bicycle racks should be
located at significant activity generators including schools, parks, and retail/commercial areas. Bicycle
racks should be placed in highly-visible locations and within convenient proximity to main building
entrances. Bicycle racks should be designed to provide two points of contact to the bicycle (e.g., so the
user can lock both the wheel and the frame to the rack). Bicycle lockers or other storage facilities would
be helpful at locations where long-term parking is expected, such as major employment centers. The
attractiveness of bicycle parking may also be improved by providing covered parking and/or secured
facilities where bicycles may be locked away.

The City's bicycle parking standards are found in Gladstone Municipal Code Section 17.48.050. Bicycle
parking standards apply to new multi-family dwellings of four units or more and new
commercial/industrial developments. See Table 5 in Tech Memo 1 for preliminary recommendations
regarding potential changes to bicycle parking standards.
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MOTOR VEHICLE SYSTEM NEEDS

System Connectivity

A well-connected transportation network minimizes the need for out-of-direction travel while
supporting an efficient distribution of travel demand among multiple parallel roadways. The most
common example of an efficient transportation network is the traditional grid system, with north-south
and east-west streets spaced at generally equal distances. River Road, OR 99E, Oatfield Road, Webster
Road, and 82™ Drive are all part of a larger grid system that provides connectivity on a regional level as
well as connectivity within Gladstone. The southern part of Gladstone is based on a grid system while
the northern part is made up of a less connected network of cul-de-sacs and stub streets that conform
to the steeper topography and natural features. The following sections highlight the needs associated
with street system connectively within Gladstone.

Arterial Street Connectivity

The RTP provides designations for four types of arterials, including principal arterials, major arterials,
minor arterials, and rural arterials; a majority of which are located within Gladstone. According to the
RTP, arterials are intended to provide general mobility for travel within the region as well as connect
major commercial, residential, industrial, and institutional centers. Arterials are usually spaced about 1-
mile apart and are designed to accommodate motor vehicle and truck traffic as well as pedestrians,
bicyclists, and buses. Based on a review of the existing arterial street system, many of the city’s arterials
currently meet the RTP’s arterial spacing guidelines. However, there is the potential need for a new
arterial between Jennings Avenue and Arlington Street. Additional information on this potential need is
provided below:

= New east-west arterial — Jennings Avenue and Arlington Street are located approximately
1.25 to 1.50 miles apart; therefore, a new arterial could be identified between the two
streets to improve arterial connectivity within the city. Given that most of the area between
the two streets is largely built out, the most likely approach would be to redesignate an
existing street as an arterial. Based on a review of the existing street network, the most
likely street is Glen Echo Avenue. However, Glen Echo Avenue has a 350-foot “jog” at
Portland Avenue, which would limit connectivity. It also has several single family residential
homes that have direct access to the street. Given these challenges, Glen Echo is more
appropriately designated as a collector.

Further review of the arterial street system indicates that there is also the potential need for a new
arterial street that connects Webster Road to 82™ Drive further north-east of Oatfield Road; however,
this potential connection would be located outside the city limits and therefore is not discussed. There
is also the potential need to redesignate Portland Avenue as a collector street. Additional information
on this potential need is described under Collector Streets.
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Collector Streets

The RTP identifies collector streets as general access streets for neighborhood circulation and as
support streets for the regional transportation network. Connectivity at this level is especially
important for pedestrian and bicycle trips. The RTP recommends a maximum spacing of 1/2 mile for
collectors in order to encourage local traffic to use them instead of higher order facilities. Based on a
review of the existing collector street system, there is the potential need for a new collector between
OR 99E and Oatfield Road and a new collector between Jennings Avenue and Webster Road. Additional
information on these potential needs is provided below.

= New north-south collector — OR 99E and Oatfield Road are located approximately 1.0 mile
apart; therefore, a new collector could be identified between the two streets to improve
collector connectivity within the city. Given that most of the area between the two streets is
largely built out, the most likely approach is to redesignate an existing street as a collector.
Based on a review of the existing street network, the most likely street is Portland Avenue.
The change in designation could be applied to the segment from Arlington Street to the
north city limits; however, the City could also coordinate with Clackamas County to
continue the designation (and roadway) to Jennings Avenue.

= New east-west collector — Jennings Avenue and Webster Road are located approximately
1.0 mile apart; therefore, a new collector could be identified between the two streets to
improve collector connectivity within the city. Given that most of the area between the two
streets is largely built out, the most likely approach would be to redesignate an existing
street as a collector. Based on a review of the existing street network, the most likely street
is Park Way. However, Park Way is relatively narrow and steep. It also has several single
family residential homes that have direct access to the street. Given these challenges, Park
Way is more appropriately designated as a local Street.

Further review of the collector street system indicates that there is also the potential need to
redesignate Abernathy Lane and Dartmouth Street as local Streets, or to develop a new functional
classification for the streets. Additional information on these potential needs is provided below.

= New Functional Classification — Abernathy Lane and Dartmouth Street are located less than
% mile from other collector streets, and therefore may be more appropriately designated as
local streets. As an alternative, the City could create a new functional classification that
better reflects the role the two streets play in the street network. Other jurisdictions, such
as West Linn and Milwaukie classify streets like these as Neighborhood Routes.

Each of these potential changes could enhance the north-south and east-west connectivity within the
city and reduce reliance on the state system for making local trips. Given that significant constraints
prevent further expansion or continuation of the arterial or collector network, the TSP update will focus
on opportunities to improve local street connectivity as well as maximize and improve the pedestrian,
bicycle, and public transportation systems along existing arterials as described below. Figure 10
illustrates the potential changes to the functional classification plan.
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Local Street

Based on the RTP, local streets primarily provide direct access to adjacent land uses and therefore serve
an important role for supporting pedestrian and bicycle travel. The RTP recommends a maximum
spacing of 1/10 mile for local streets and suggests limiting cul-de-sacs to 200 feet in length. Much of the
local street system within southern part of Gladstone is on a grid system, which provides the highest
level of connectivity However, much of the northern part of Gladstone is characterized by short,
indirect streets with numerous cul-de-sacs. Although this type of system can have the effect of limiting
traffic speeds and volumes on local streets, it can also result in indirect travel paths and a reliance on
arterials for local trips. Based on a review of the local street system, opportunities to improve and
expand local street connectivity exist in few areas throughout the city. Figure 11 illustrates the local
street connectivity opportunities within Gladstone. The arrows shown in Figure 11 represent the
placement and general direction of potential connections. The following summarizes the opportunities
identified in Figure 11 to show the potential impact of the connections on local street connectivity.

= Portland Avenue Extension — Portland Avenue currently terminates approximately 200-feet
south of Jennings Avenue. The Portland Avenue extension could improve access and
circulation within the city and reduce reliance on OR 99E, Abernathy Lane, and other streets
for providing access to commercial activity along Portland Avenue.

* The Portland Avenue extension along with the segment of Portland Avenue
between the current roadway terminus and Glen Echo Avenue should be designated
consistent with the segment further to the south.

= Tryon Court Extension — As development occurs along the south side of Glen Echo Avenue, a
new street connection the extends southeast from Tryon Court to Nelson Lane could
provide access to the development area as well as improve local street connectivity within
the northern part of Gladstone.

= Kenmore Street Extension — As development occurs on the west side of High Street, a new
local street connection that extends northeast from Kenmore Street to High Street could
provide access to the development areas as well as improve local street connectivity to the
central part of Gladstone and within the vicinity of the Gladstone High School.

As new development occurs, the opportunities identified in Figure 11 should be considered to create a
more efficient network consistent with the RTP guidelines. It should be noted that the primary
constraint associated with each of the opportunities shown in Figure 11 is that they are located on
private property and will likely only occur as part of future development or redevelopment.

Future Traffic Operations

Future traffic operations were evaluated at the eight study intersections in accordance with the
assumptions and methodologies identified in Tech Memo 4: TSP Methodology and Assumptions.
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Forecast Traffic Volume and Peak Hour Operations

Forecast traffic volumes were developed for the study intersections based on the existing traffic counts
and information provided in Metro’s travel demand model for the Gladstone area. The travel demand
model provides base year 2010 and forecast year 2040 traffic volume projections that reflect
anticipated land use changes and planned transportation improvements within the study area. The
forecast traffic volumes were developed by applying the post-processing methodology presented in the
National Cooperative Highway Research Program (NCHRP) Report 255 Highway Traffic Data for
Urbanized Area Project Planning and Design, in conjunction with engineering judgment and knowledge
of the study area. Attachment “C” contains the travel demand model data provided by Metro.

Figure 12 illustrates the location of the study intersections. Figure 13 illustrates the year 2040 forecast
traffic volumes at the study intersection during the weekday p.m. peak hour. Figure 13 and Table 8
summarize the results of the future traffic operations analysis at the study intersections under year
2040 traffic conditions. Attachment “D” contains the year 2040 existing traffic conditions worksheets.

Table 8: Future Year 2040 Weekday PM Peak Hour Intersection Operations

Measure of
Level of Effectiveness (MOE)
Service Delay
Intersection (Sec) Capacity (V/C) Agency

Volume/

Signalized Intersections
1 OR 99E/S Arlington Street F >80.0 >1.0 ODOT v/c1l.1 No
2 OR 99E/W Gloucester Street C 24.6 0.93 ODOT v/c1l.1 Yes
3 OR 99E/Glen Echo Avenue F >80.0 >1.0 OoDOT v/cl.1 No
4 Oatfield Road/SE 82nd Drive C 27.8 0.61 oDOoT v/c 0.99 Yes
7 I-205 Southbound Ramp Terminal/SE 82™ Drive E 67.7 1.00 oDOT v/c 0.85 No
8 1-205 Northbound Ramp Terminal/SE 82" Drive D 40.7 >1.0 ODOT v/c 0.85" No
Unsignalized Intersections
5 Oatfield Road/Ridgegate Drive-Collins Crest Street E 35.1 0.26 City LOSE Yes
6 Oatfield Road/Glen Echo Avenue E 36.2 0.49 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

1. The maximum v/c ratio at ramp terminals within an urban area may be increased to 0.90 if it can be determined that the 95" percentile queue
does not extend onto the mainline or into the portion of the ramp needed to safely accommodate deceleration or where an adopted Interchange
Area Management Plan (IAMP) is present.

As shown in Table 8, four study intersections are forecast to exceed their acceptable mobility standards
and targets under year 2040 forecast traffic conditions. Additional information about the operations
issues identified at these study intersections is provided below.
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OR 99E/S Arlington Street

The OR 99E/S Arlington Street intersection is projected to operate at level of service F and above
capacity (v/c =1.65) during the weekday p.m. peak hour. This is primarily due to the projected increase
in traffic volumes along River Road and OR 99E. The eastbound right and northbound left-turn
movements are projected to increase by more than 100% over the 25-year period resulting in
significant delay at each approach.

OR 99E/Glen Echo Avenue

The OR 99E/Glen Echo Avenue intersection is projected to operate at level of service F and above
capacity (v/c =1.37) during the weekday p.m. peak hour. This is primarily due to the projected increase
in traffic volumes along Glen Echo Road and OR 99E. The eastbound left, westbound right, southbound
left, and southbound right-turn movements are all projected to increase by more than 100% over the
25-year period resulting in significant delay at each approach.

1-205 Southbound Ramp Terminal/SE 82nd Avenue

The 1-205 Southbound Ramp Terminal/82™ Drive intersection is projected to operate at LOS E and at
capacity (V/C = 1.0) during the weekday p.m. peak hour. This is primarily due to the moderate increase
in eastbound right and westbound left-turn movements expected over the 25 year period.

1-205 Northbound Ramp Terminal/82nd Drive

The 1-205 Northbound Ramp Terminal/82™ Drive intersection currently operates at LOS D and above
capacity (v/c = 1.05 during the weekday p.m. peak hour. This is primarily due to the moderate increase
in westbound through movements expected over the 25 year period.

Oatfield Road/Gloucester Street

The current TSP identifies the need for a traffic signal at the Oatfield Road/Gloucester Street
intersection “to provide a safe and convenient point of access onto Oatfield Road, and reinforce
Gloucester Street’s function as a collector and connection route to Portland Avenue and McLoughlin
Boulevard.” The new traffic signal was also proposed to be coordinated with the existing Oatfield Road
traffic signals at Webster Street and 82" Drive.

Queueing

A queuing analysis was conducted at the signalized study intersections. Table 9 summarizes the 95"
percentile queues during the weekday a.m. and p.m. peak hours under year 2021 background and total
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.
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Table 9: Weekday PM Peak Hour Queuing

Intersection Movement 95" Percentile Queue Storage Length (feet) Adequate?
WBR 16 175 Yes
NBL #710 200 No
OR 99E/Arlington Street
NBR 40 280 Yes
SBL m13 250 Yes
NBL m12 220 Yes
NBR m20 175 Yes
OR 99E/Gloucester Street
SBL m20 250 Yes
SBR mO 160 Yes
EBR 64 100 Yes
NBL m26 185 Yes
OR 99E/Glen Echo Avenue NBR mi12 160 Yes
SBL 71 185 Yes
SBR 51 160 Yes
EBL 171 80 No
WBL 134 170 Yes
nd WBR 160 170 Yes
Oatfield Road/82™ Drive
NBR 62 100 Yes
SBL 436 110 No
SBR 43 101 Yes
" WBL m#527 310 No
1-205 SB Ramp Terminal/82"™ Drive
SBR #80 360 Yes
EBR m32 50 Yes
1-205 NB Ramp Terminal/82nd Drive WBL 25 200 Yes
NBR #338 575 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 9, three study intersections are expected to have 95t percentile queues that exceed
the striped storage for the movements:

= The northbound left-turn movement at the OR 99E/Arlington Road intersection is expected
to exceed the striped storage for the movement by approximately 510 feet.

= The eastbound left-turn movement at the Oatfield Road/82nd Drive intersection is expected
to exceed the striped storage for the movement by approximately 91 feet.

= The southbound left-turn movement at the Oatfield Road/82nd Drive intersection is
expected to exceed the striped storage for the movement by approximately 326 feet.

= The westbound left-turn movement at the [-205 SB Ramp Terminal/82™ Drive intersection
is expected to exceed the striped storage for the movement by approximately 217 feet.
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Traffic Safety

As indicated in Tech Memo 5: Existing Gaps and Deficiencies, one study intersection was found to
exceed the critical crash rate by intersection type and volume and one study intersection was identified
as within the top five percent of statewide crash sites over the last five-year period. Several other
intersections and corridors were also identified as having existing safety issues. The following provides
a summary of the traffic safety needs for the city:

» |-205 Southbound Ramp Terminal/SE 82" Drive
=  OR99E/Arlington Road

= OR99E Corridor

= QOatfield Road Corridor

= 82" Drive Corridor

Figure 14 illustrates the motor vehicle system needs at the study intersections.

Freight Needs

As indicated in Tech Memo 5: Existing Gaps and Deficiencies, the only designated freight routes in
Gladstone are OR 99E and I-205. The RTP identifies the segment of I-205 that travels through Gladstone
as a Main Roadway Route, which is intended to connect major activity centers in the region to other
areas in Oregon or the United States, Mexico, and Canada. Within Oregon, these routes include I-5, I-
84, 1-205, US 26, Hwy 217, 99E, and 99W. The RTP identifies the segment of OR 99E that travels through
Gladstone as a road connector, which connects freight facilities or freight generation areas to the main
roadway routes, such as [-205.

The RTP identifies five policies to serve as the foundation for the regional freight network, including 1)
Use a system approach to plan for and manage the freight network, 2) Reduce delay and increase
reliability, 3) Protect industrial lands and freight transportation investments, 4) Look beyond the
roadway network to address critical marine and rail needs, and 5) Pursue clean, green and smart
technologies and practices.

Freight movement within the city consists of commercial freight traffic traveling through the city on OR
99E, 1-205, and 82" Drive and the delivery of goods to the retail/commercial areas along OR 99E,
Portland Avenue, and 82" Drive. Therefore the primary freight needs are minimizing conflicts between
freight vehicles and other travel modes along designated freight routes; reducing congestion on OR 99E
and at the 1-205/82" Drive interchange to ensure the continuous movement of goods, and; ensuring
adequate access to/from retail/commercial areas along OR 99E, Portland Avenue, and 82" Drive as
well as other parts of the city for the delivery of goods. These needs will most likely be addressed by
improvements to the public transit, pedestrian, bicycle, motor vehicles systems within the city.
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OTHER TRAVEL MODES NEEDS

Rail

As indicated in Tech Memo 5: Existing Gaps and Deficiencies, there are currently no freight rail or
passenger rail terminals located within Gladstone. The closest terminals are located to the south in
Oregon City. Access to the terminals is provided via the local street network and either OR 99E or [-205.
A typical trip from Gladstone could take up to 10 minutes by car or 20 minutes by transit, which also
involves up to 15 minutes of walking. Alternatively, a trip from Gladstone could take up to 40 minutes
by foot or 20 minutes by bike and involve travel along OR 99E and/or a series of local streets that may
or may not have sidewalks. Therefore, the needs associated with the rail travel include ensuring
adequate access to/from the freight and passenger rail terminals in Oregon City by all travel modes.
This need will be addressed through the identification of improvements to the public transit,
pedestrian, bicycle, motor vehicles systems within the city.

Air

As indicate in Tech Memo 5: Existing Gaps and Deficiencies, there are currently no airports located
within Gladstone. The closest airports include Portland International Airport, the Aurora State Airport,
and the Mulino Airport. Access to the Portland Airport can be a challenge for Gladstone residents due
to congestion on |-205, the most direct and commonly used route to the airport. Transit service, which
involves transferring in Portland, is a time-consuming and indirect way to access the Portland Airport. A
typical trip from Gladstone to the Portland International Airport would take 20-30 minutes by vehicle
(depending on traffic) or 100 minutes by public transit. Public transit routes to the Portland
International Airport would include two transfers, either two buses and the MAX red line or one bus,
the MAX Green line, and the MAX red line. Therefore, the needs associated with air travel include
ensuring adequate access to/from the airports in Portland, Aurora, and Mulino by all (feasible) travel

modes. This need will be addressed through the identification of improvements to the public transit,
pedestrian, bicycle, motor vehicles systems within the city.

Water

As indicated in Tech Memo 5: Existing Gaps and Deficiencies, waterways in Gladstone are rarely used to
support transportation. However, they are used for recreational purposes. Access to the rivers is
provided by Meldrum Bar Park, Dahl Beach Park, and High Rock Park. The parks are used year round to
access the river for recreation. Therefore, the needs associated with water travel include ensuring
adequate access to/from the parks within Gladstone. This need will be addressed through the
identification of improvements to the public transit, pedestrian, bicycle, motor vehicles systems within
the city.

Pipeline

There are currently no needs associated with pipelines.
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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. Several TSMO strategies are
identified in Attachment A and will be further evaluated in Tech Memo 8: TSP Solutions.

TRANSPORTATION DEMAND MANAGEMENT

Transportation Demand Management (TDM) strategies measures typically include any method
intended to shift travel demand from single occupant vehicles to non-auto modes or carpooling, travel
at less congested times of the day, etc. Several TDM strategies are identified in Attachment A and will
be further evaluated in Tech Memo 8: TSP Solutions.
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