Buckman Elementary School
Safe Routes to School Problem and Solutions Summary
Introduction
The Portland Office of Transportation (PDOT) initiated a Safe Routes to School (SR2S)
engineering review for Buckman Elementary School with a walkabout on January 4, 2006. At
that meeting the concerns of school representatives, parents and students were described and a
walking tour around the school and on adjacent streets and school travel routes was conducted.
Buckman Elementary School is located in an urban environment surrounded by a fairly complete
grid system of streets, curb and sidewalk. The neighborhood is a traditional single-family
residence area with islands of commercial uses on higher classified streets, especially at busier
intersections.
Figure 1. Area Map
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SE Burnside Street and Sandy Boulevard to the north, SE 20th Avenue to the east, SE Stark
Street to the south and SE Morrison and Belmont, a one-way couplet to the south, represent the
major barriers to students walking or riding their bikes to Buckman Elementary School. SE
Burnside is classified as District Collector street. District Collector is the first level of arterial
street where the needs of auto traffic typically take precedence to the needs of pedestrians.
Sandy Boulevard is classified as Major City Traffic street. The primary purpose of a Major City
-1-

Traffic street is the movement of auto traffic. SE 20th, Stark, Morrison and Belmont are
classified as Neighborhood Collector streets. Neighborhood Collectors are streets where auto
and non-auto needs are often considered equal. The remaining streets near Buckman are Local
Service streets. Local Service streets are intended to provide pathways between private homes
and higher classified streets and preference is often given to pedestrian needs. 22-foot speed
bumps, called speed tables, and curb extensions were constructed on SE Stark in 1996 as part of
a previous school safety project.
Below is a list of concerns that were felt to deter parents from allowing students to walk, bike or
take a transit bus to school. These concerns were provided by school representatives in advance
of the walkabout or developed during the walk. The list has been arranged, as determined by
PDOT, into broad categories of safety and convenience with a last category for miscellaneous
concerns. Following the first section summarizing problems is a discussion of solutions.
Buckman Elementary School SR2S Concerns
Safety
A. Vehicle Speed
1. SE 20th Avenue
B. Unsafe crossings
1. Stark at 16th
2. Stark at 18th
3. 20th at Pine
4. 20th at Burnside
5. Burnside at 16th
6. 16th at Pine
C. Pedestrian/Roadway Visibility
1. 20th at Pine
D. Vehicle Congestion
1. Pine
2. 20th
Convenience
A. Lack of or poor pedestrian or bike connectivity (Broken Link)
1. 20th Avenue
B. Bike racks or storage locations are deficient
Miscellaneous
A. Crosswalk Maintenance
B. School Signing
C. Too Many Single Family Trips
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Summary of Findings and Solutions
Vehicle Speed and Volumes
Vehicle speed counts were reviewed or collected for the streets of concern and are presented in
table 1, below.
Table 1. Collected Speed Data
Lowest
Posted
Speed*
Location
Date
Burnside at 14th
3/22/01
Burnside at 20th
3/22/01
Burnside at 22nd
5/14/03
Burnside, E/28th
6/26/00
Sandy, W/10th
7/29/02
30
Stark, W/18th
10/96
20
Pine, W/17th
6/8/00
20
Pine, E/18th
6/8/00
25
Belmont, W/17th
12/3/01
Belmont, W/17th
12/5/01
Belmont, E/20th
11/99
30
Morrison, E/12th
3/98
Lowest
Posted
Northbound Southbound
Speed
Location
Date
Speed*
Speed
16th, S/Oak
6/8/00
23
23
20
20th at Burnside
3/22/01
20th, S/Pine
9/11/98
34
35
30
*Miles per hour; ** 85th percentile speed; 15% of drivers exceed this.
Eastbound
Speed**
35
30
18
25
39
-

Westbound
Speed
35
30
20
25
-

Eastbound
Volume
9051
9366
9651
9153
3982
3311
393
348
10655
11153
1778
-

Westbound
Volume
7600
9777
8391
8913
6268
4770
304
336
9970

Total
16651
19143
18042
18066
10240
8081
697
684
10655
11153
1778
9970

Northbound
Volume
5568
5572

Southbound
Volume
6086
5730

Total
678
11654
11302

From Table 1 it can be seen that vehicle speeds on Sandy, Stark, SE 20th Avenue and Belmont
are high relative to the posted speeds there. Traffic volume was a more common concern than
speeds during the walkabout, though speed was identified as an issue on SE 20th. Sandy
Boulevard is a Major City Traffic street with the primary purpose moving of auto traffic.
Students crossing Sandy should do so only at a signalized intersection. SE 20th, Stark and
Belmont are Neighborhood Collector streets where auto and non-auto needs are considered
equal. Additionally, SE 20th Avenue and Belmont are designated as Major Emergency Response
routes.
Solutions for Speeding
SE 20th Avenue
As stated, SE 20th Avenue is designated as a Major Emergency Response route. This means any
measures proposed cannot slow emergency vehicles. Increased periodic enforcement at times
when students would be walking along or crossing SE 20th Avenue may be the most effective
solution for speeding. Enhancing crossing locations will be discussed in the next section.
Solutions for Unsafe Crossings
Paid adult crossing guards are often suggested to improve safety at busy crossings. PDOT would
not discourage Buckman Elementary School from using paid or volunteer adult crossing guards,
but PDOT does not have any pending plans or budget to provide ongoing adult crossing guards
for elementary schools in Portland.
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In reviewing the school service area, a map of preferred routes was identified in an attempt to
focus on highest priority crossings (Figure 2, below). It is recommended that students remain on
their side of any barrier street (identified earlier) and wait to cross at signalized locations.
Signalized crossings are the best locations to cross; though they may also be the busiest.
Enhanced crossings are the next best location to cross – locations where physical changes have
been made to increase visibility or shorten crossing distances. Marked and signed crossings may
alert drivers to the presence of more pedestrians, but students should be warned that a marked
crossing is no safer than an unmarked crossing. Figure 2 identifies crossings that should be
reviewed further with circles.
Figure 2. Possible Pathways Map

Based on the review of likely or preferred pathways, the following additional locations (beyond
those identified in the walkabout) were identified for further review:
•
•

Morrison at 16th
Belmont at 16th

Stark at 16th
Traffic volume on Stark is over 8,000 vehicles per day. Stark is classified as a Neighborhood
Collector street where auto and non-auto needs are considered equal. A traffic calming project on
Stark in 1996 constructed curb extensions on the south side of Stark at 16th and placed three 22foot speed bumps (called speed tables) in the school zone on Stark between 15th and 19th
Avenues. The speed tables are spaced 340 and 520 feet apart. Typical spacing is 400 to 500 feet
to achieve 30 miles per hour as the 85th percentile speed. Stark is not designated as a Major
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Emergency Response route. This permits the use of speed tables to slow traffic. The speed tables
were constructed to slow traffic in the school zone, but the eastern most speed table is outside the
school zone. 16th and 18th are the locations most used by students to cross Stark. It is
recommended that the existing speed tables on Stark be adjusted to make these crossings safer. A
fourth speed table could be added just west of 18th Avenue to slow traffic at the intersection.
Likewise the speed table west of 16th can be moved closer to 16th to further reduce vehicle speed
there. Constructing a new speed table costs $2,000. Relocating an existing speed table costs
$3,000.
Stark at 18th
The Buckman school safety project in 1996 also placed curb extensions on the north side of
Stark at 18th. Adjustment of the speed tables previously discussed should also benefit this
crossing location. Marking this crossing for general pedestrian use (not a school crossing)
should also alert drivers to higher use here. A marked and signed crossing costs approximately
$1,500.
20th at Pine
This crossing was identified during the walkabout as having more activity than other
intersections on 20th and speeding was a concern. Vehicles were also noted to be parking close to
the intersection. As discussed earlier, the designation of 20th Avenue as a Major Emergency
Response route precludes speed bumps. Enhancement of pedestrian crossings with curb
extensions would significantly increase visibility between drivers and pedestrians and may
mitigate some of the speeding that currently exists. The cost for a single curb extension is
approximate $15,000. Additionally, a catch basin will be needed for each curb extension
installed, for another $2,000 per corner. A marked and signed pedestrian crossing is
recommended and costs approximately $1,500. Increased periodic enforcement at times when
students would be crossing SE 20th Avenue at Pine may be the most effective solution for
speeding. Figure 3, below, depicts what two curb extensions at this location would look like.
Figure 3. 20th at Pine Curb Extensions
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If the curb extensions are not constructed, no parking zones should be installed for better
pedestrian visibility. Parking zone signs cost approximately $150 per zone.
20th at Burnside
This is a signalized intersection and recommended crossing location for students north of
Burnside and east of 20th. During the walkabout this intersection was identified for warnings
about student activity and concern regarding the turning speed of vehicles. PDOT does not mark
and sign school crossings for elementary schools that the school will not be patrolling. Vehicle
turning speed is difficult to regulate and enforcement at times when students would be crossing
Burnside or 20th Avenue may be the most effective solution. A review of the crash history found
two pedestrian crashes from 2001 through 2004. Both crashes involved left turning vehicles.
YIELD TO PED signs are recommended as a first step to reducing this driver error. Also
recommended is a Leading Pedestrian Interval (LPI) for the crossings across Burnside. This
would give pedestrians a 3-4 second head start before autos on 20th receive a green signal.
Added signing costs approximately $300. Altering the signal function may cost $500.
Burnside at 16th
SE Burnside is classified as a District Collector, the first level of arterial street where the needs
of auto traffic typically take precedence to the needs of pedestrians. Burnside is also designated
for Major Transit, Walkway, Minor Truck and Major Emergency Response. If this location is to
be marked as a pedestrian crossing, it is essential that a physical enhancement be included to
make the crossing safer and more visible. A pedestrian refuge island is recommended on
Burnside, east of 16th Avenue. This will also benefit the Tri-Met stop and bike crossings at this
intersection (16th is a designated Bikeway). Figure 4, below, depicts what a pedestrian refuge
island would look like at this location. The cost for a pedestrian refuge island is approximate
$10,000. A marked and signed crossing costs approximately $2,000.
Figure 4. Burnside at 16th Pedestrian Refuge Island
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16th at Pine
This is a low volume intersection with a marked crossing on 16th and stop controlled in the northsouth direction. Due to visibility concerns and the low volume of traffic, changing the
intersection to an all-way stop condition is recommended. This change would cost
approximately $500.
Morrison at 16th
This location was identified from the pathway review. Morrison is half of a one-way couplet and
is classified as a Neighborhood Collector street where auto and non-auto needs are considered
equal. Morrison is also designated for Major Transit, Walkway, Bikeway, Minor Truck and
Major Emergency Response. Morrison operates in the westbound direction and curb extensions
are already constructed on Morrison east of 16th Avenue with a marked crossing. These curb
extensions provide good visibility for this crossing and students should be encouraged to use 16th
at Morrison as a crossing point.
Belmont at 16th
This location was identified from the pathway review. Belmont is classified as a Neighborhood
Collector street where auto and non-auto needs are considered equal and is also designated for
Major Transit, Walkway, Bikeway, Minor Truck and Major Emergency Response. Belmont
operates in the eastbound direction and curb extensions are already constructed on Belmont west
of 16th Avenue. These curb extensions provide good visibility for this crossing location and
students should be encouraged to use 16th at Belmont as a crossing point. A marked crossing
may increase driver awareness of the higher use at this location, but students should be cautioned
that a marked crossing is not safer than an unmarked crossing. A marked and signed crossing
costs approximately $1,500.
Solutions for Visibility Issues
20th at Pine
A curb extension previously discussed to improve crossing safety would also increase visibility
at this crossing location. Currently vehicles park very close to the intersection (Figure 5, below).
Without a curb extension, a visibility clearance no parking zone for each approaching direction
(SE and NW corners on 20th) is recommended. No parking zones cost approximately $150 per
zone, installed.
Figure 5. Visibility, 20th at Pine, Looking South
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Trees north of the intersection of 20th and Pine were also identified as blocking the view of the
intersection for southbound drivers when combined with the hill north of Pine. PDOT can
request the adjacent property owner clear vegetation on SE 20th Avenue to 7.5 ft above the
sidewalk and 11 feet above the roadway.
Solutions for Vehicle Congestion
The congestion on 16th and Pine is due to the coincidence of bus parking and student drop-off
and pick-up activities. Congestion can be alleviated by one of two common methods. The first
is reduction of traffic and the second is better management of existing traffic.
One method to reduce traffic on 16th and Pine is to alter drop-off and pick-up activities. With
streets and access points on two sides of the school comes the possibility of dividing where dropoff and pick-up of students occurs based on grade (if this has not already been undertaken). If
kindergarten through second grade continued to be served on 16th and third through fifth grades
shifted to Pine, smoother operations on both streets are likely.
Alteration of existing parking controls on 16th is another method to better manage congestion. A
review of the current zones found a seven-space, 5-minute zone on 16th (driver remain at wheel)
near the school entrance and an un-timed, 7-space zone near Stark (about 300 feet of curb).
There is a no parking zone on the east side of 16th near Pine that could be shortened and add one
space to the 5-minute zone. On the south side of Pine is an un-timed 5-space zone near 18th and
220 feet of bus zone from east of 17th to 16th. The bus zones on Pine could accommodate five
large buses or eleven small buses (Figure 6, below).
Figure 6. Existing Parking Zones, Pine Street, 16th to 18th

One way streets may alleviate some of the congestion problems. One way operation can be
accomplished with signing alone, but is more successful when enforcement is also used. The
cost for signing a street one way is about $1000 per street. It is unclear if a one-way plan could
be implemented due to 16th Avenue’s designation as a Bikeway. SE Pine Street presents another
opportunity to explore one-way operation and does not have restrictions to operation like 16th
Avenue. If the current bus zones can be reduced and/or relocated to SE 16th that would free up at
least 226 feet of curb space on Pine for parent parking. This would add to the 100 feet of space
already on Pine near 18th. 326 feet of curb should accommodate 16 parallel parking spaces,
leaving 22 feet for two-way travel. Re-striping the south side of Pine Street could provide 26
reverse angle parking spaces and leave 12 feet of road for one-way eastbound travel. Figure 7,
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below, depicts how reverse angle parking might look. Striping Reverse Angle Parking would
cost approximately $1,000. Changing parking signs may cost $1200.
Figure 7. Reverse Angle Parking – SE Pine Street, 16th to 18th

CONVENIENCE
Solutions for Poor Pathway Connectivity (Broken Links)
SE 20th Avenue
Sidewalk in need of repair was noted on the west side of SE 20th between Pine Street and
Burnside. PDOT can request the adjacent property owner repair the sidewalk or the Buckman
Elementary School SR2S committee could fund this repair. Six-foot wide sidewalk costs
approximately $35 per foot to construct.
Solutions for Deficient Bike Storage
It is recommended that new bike storage facilities be constructed on school grounds in a location
that provides a clear view from regularly occupied classrooms or offices and/or foot traffic (as
might occur near an entrance of the school). It is also recommended that the bike storage area
provide protection from inclement weather, particularly rain.

MISCELLANEOUS
Crosswalk Maintenance
Current crosswalk markings that need repair will have work orders written to accomplish that
work.
Review School Signing
Existing school signs will be reviewed for correct placement and visibility and adjusted as
needed.
Solutions for Single Family Car Trips anticipated in the Future
PDOT may be able to provide assistance through an education and outreach effort to encourage
more carpooling, walking, biking and Tri-Met use to school. Anticipated improvement under the
Buckman Elementary School SR2S projects should also encourage a reduction in auto trips.
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