KITTELSON & ASSOCIATES, INC.

TRANSPORTATION ENGINEERING /PLANNING
610 SW Alder Street, Suite 700, Portland, OR 97205 503.228.5230 503.273.8169

TECHNICAL MEMORANDUM

South End Road at Gentry Way Intersection

Safety Assessment

Date: December 13, 2010 Project #: 10323.3
To: Nancy Kraushaar, City of Oregon City
From: Hermanus Steyn, Pr.Eng., P.E. and Charles Radosta, P.E.

This memorandum provides a summary of the existing roadway and operational characteristics
of South End Road near the intersection with Gentry Way and addresses safety concerns due to
three similar collisions in the last 17 months.

Safety Concern

There have been three recent southbound collisions on 5/19/2009, 9/19/2009, and 10/21/2010, all of
which featured impaired drivers (i.e., two alcohol- and one drug-related). Two occurred around
2:00 am while a third around 5:30 pm.

Existing Conditions

Roadway Characteristics

South End Road is a minor arterial that serves as a north-south corridor connecting rural
Clackamas County to the south with the Oregon City downtown to the north. Figure 1 shows a
vicinity map of the project site. South End Road is a two-lane facility with bike lanes and also
provides on-street parallel parking within the project. The surrounding land uses are R-8 and
R-10 single family houses. The posted speed is 35 miles-per-hour (mph) along this section of the
corridor. There is a 250-foot curve at the Gentry Way intersection with advance CURVE AHEAD
warning signs with 25-mph advisory plaques.
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Two speed studies were completed in October 2008, one north and one south of the curve. The
speed data is provided in Attachment “A”. Although the data is dated; it is consistent with the
Oregon City Police observations.

e North of the curve the 85"-percentile speed was identified as 36 mph in the southbound
direction and 35 mph in the northbound direction.

e South of the curve the 85"-percentile speed was identified as 44 mph in the southbound
direction and 43 mph in the northbound direction.

Field Observations

The project area was visited on November 12t around 9:00 am during the day and on November
17t around 8:00 pm during the night. The project team met with concerned property owners,
Public Works staff, as well as a representative of the Oregon City Police. The following key
observations are worth highlighting, because they relate to southbound traffic.

e Leaving the all-way stop controlled Warner
Parrott Road intersection, there is a perception
that the context of the surroundings are
changing, and that one naturally starts
accelerating. This is consistent with the speed
studies’ findings.

e There is a vertical crest curve north of the
subject curve and the curve may come as a

Crest Vertical Curve

surprise for non-attentive drivers.

e There is no roadway lighting north of the Gentry Way intersection and during the night
time coming over the crest curve there are limited clues of the upcoming tight curve.

e The no-passing double yellow center striping is
discontinuous along the curve due to the gap for
Gentry Way intersection. The lack of continuous
striping provides limited guidance, especially
for southbound drivers approaching the curve.

Considerations for Potential Striping Gap b NS

Improvements

There are a variety of possible considerations to address the safety concerns at this horizontal
curve. The City has already provided the following modifications to address the safety concerns:

e DPosted permanent orange reflective markers on the advance “CURVE AHEAD” sign to
increase driver awareness.

e Placed highly reflective yellow and white pavement markings to better delineate the
travel lanes.

Kittelson & Associates, Inc. Portland, Oregon
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e DPlaced reflective raised pavement markers to better delineate the travel lanes, especially at
night.

e Provided temporary illuminated barricades along
the curb on the outside of the curve.

The potential improvements listed below have been
identified to provide better guidance for drivers
approaching the curve.

e Provide “line extensions through the intersection”
along the 250-foot centerline to better define the
through movement along South End Road. The Manual on Umform Traffic Control Devices
(MUTCD) Section 3B.03 (Extensions Through Intersection) provides guidance for the
installation of these pavement markings. MUTCD Figure 3B-13 is provided in Attachment
“B”.

e Consider centerline rumble strips and/or raised reflective pavement markers starting and
ending in the vicinity of the existing advance CURVE AHEAD warning signs. This
treatment may raise noise concerns from property owners close to South End Road
though.

e Consider providing a wider striped median to provide separation between opposing
lanes. There is flexibility within the existing pavement, but this will result in prohibiting
on-street parking for some distance along South End Road.

e DProvide chevron signs (W1-8L and W1-8R) for both south- and northbound approaches.
Chevron signs or a one lane direction large arrow sign (W1-6L and W1-6R) are
recommended treatments per Table 2C-5 in the 2009 MUTCD for curves 10 mph below the
posted speed. Special attention should be given to the placement of these signs in relation
with the existing sidewalk to assure American Disability Act (ADA) regulations for
accessibility.

0 In addition, on-street parking should be prohibited in front of these signs to be
visible at all times by installing 12”x18” NO PARKING ANY TIME (R7-1L and R7-
1R) signs to maintain clear sight lines to chevron signs.

e Consider removing and replacing the existing CURVE AHEAD signs with 487x48”
CURVE AHEAD (W1-2) warning signs with 30”x30” 25-MPH (W13-1P) advisory plaques.

e Provide roadway lighting along southbound approach to provide lighting uniformity at
and approaching the curve.

Figure 2 illustrates the proposed improvements. These improvements would typically address
the safety concerns at this curve. In addition, the following treatments were also considered, but
the feasibility of these treatments appears inappropriate due to the project location and the
expenditure relative to the potential benefit.
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¢ Intelligent Transportation System (ITS) treatment

0 Another consideration could be to provide an ITS treatment by installing a flashing
beacon that is actuated by approaching vehicles traveling faster than the posted
speed of 35 mph. The location of such an installation would be determined by
providing sufficient reaction and perception time for motorists to decelerate into
the 25-mph curve. Such a treatment is a supplemental device (MUTCD Section
4L.03) to the proposed improvements listed above. Since this curve is located in a
residential area along a 35-mph facility, the previous mentioned treatments should
provide sufficient warning for the 25-mph curve.

e Narrower Travel Lanes

0 The National Cooperative Highway Research Program (NCHRP) Report 613 (Guidelines
for Selection of Speed Reduction Treatments at High-Speed Intersections)
addresses the effect of narrower lane widths on speeds in Section 4.11. The road
pavement section (curb-to-curb) dimension has to be decreased to see an effect on
speed. However, a narrower cross section would have an impact on cyclists, as
well as vehicles over-tracking (especially trucks) into the opposing lane and/or
bike lane around the 250-foot curve.

e Roadside Treatment: Guardrail

0 The American Association of State Highway and Transportation Officials (AASHTO)
Roadside Design Guide provides current information and operating practices related
to roadside safety. A roadside barrier is typically provided if there is insufficient
recovery area and/or to protect drivers from obstructions within clear zones. The
“recovery area” for vehicles or “clear zone” is immediately adjacent to and parallel
with the roadway and is kept free of hazards by removing objects considered to be
an impact danger to errant motorists.

0 The challenge the project area provides is the location of the Gentry Way
intersection. The installation of a barrier will result in end treatments in line with
oncoming traffic, because a continuous treatment along the entire curve is
impossible due to the intersection. In addition at the curb-returns, gaps in the
barrier need to be provided for pedestrians to cross the intersection. These end
treatments will need to be designed for crash absorption. Further, roadside barriers
are tested for specific ranges of impact angles (less than 20 degrees). With the
presence of the Gentry Way intersection in the curve, the potential impact angles
will likely exceed the tested range. Therefore, no roadside treatment is suggested
at this location.

Kittelson & Associates, Inc. Portland, Oregon
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Recommended Improvements

e Develop a wider striped median to provide separation between opposing lanes.

e Provide “line extensions through the intersection” along the curve to better define the
through movement along South End Road.

¢ Install centerline raised reflective pavement markers starting and ending in the vicinity of
the existing advance CURVE AHEAD warning signs.

e Provide chevron signs (W1-8L and W1-8R) for both south- and northbound approaches.
e Install no parking signs (R7-1L and R7-1R) to main clear sight lines to chevron signs.

e DProvide roadway lighting along southbound approach (north of the curve) to provide
lighting uniformity at and approaching the curve.

Kittelson & Associates, Inc. Portland, Oregon
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Attachment “A”:
Speed Data
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Speed Traffic Survey
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Attachment “B”:
MUTCD Figure 3B-13
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Figure 3B-13. Examples of Line Extensions through Intersections (Sheet 2 of 2)

C - Typical dotted line markings to extend lane line markings into the intersection

Legend
=> Direction of travel

Optional dottec{ extension

Optional dotted extension

Note: Lane line extensions in the
intersection may be dotted
or solid white lines

D - Typical dotted line markings to extend center line and lane line markings into the intersection

Note: Lane line extensions in the intersection
may be dotted or solid white lines.
Center line extensions in the
intersection shall be dotted

yellow lines.

Optional dotted extensions
N

t_

Optional dotted extension
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