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ExecutiveSummary

Project Overview
Project Need

Located along the Clara Barton Parkway and the Potomac River in Glen
Echo, Maryland, Glen Echo Park has been a dedicated space for leisure
since 1891, when it was founded as a National Chautauqua Assembly. The
park later served as an amusement park for the Washington, D.C. area
from 1911 to 1968. In 1971 Glen Echo Park became a historic culture and
arts center owned by the National Park Service (NPS) and operated with
the support of the Glen Echo Park Partnership for Arts and Culture. Nearly
400,000 people visit the Park each year to take part in events like arts
programs and public festivals.

In response to safety concerns observed on the transportation facilities that
serve Glen Echo Park, the Federal Highway Administration +Eastern
Federal Lands Highway Division (FHWA-EFLHD) and NPS initiated this
Traffic and Pedestrian Safety Context Sensitive Solutions
Assessment.

This report includes safety observations and recommended improvements
pertaining to vehicular access to the park from Clara Barton Parkway and
MacArthur Boulevard. The assessment also considers safety and
accessibility improvements for pedestrians and cyclists, specifically at
locations along MacArthur Boulevard and along Cabin John Access Road.

The Clara Barton Parkway provides access to Glen Echo Park,
which receiverearly 400,000 annual visitors

Project Team

The project team for the Glen Echo Park Traffic and Pedestrian Safety
Context Sensitive Solutions Assessment consisted of representatives from
NPS, FHWA-EFLHD, and the consultant team. Development of the plan
also included close coordination with the Montgomery County Department
of Transportation for the planned traffic signal at the intersection of
MacArthur Boulevard with Oberlin Avenue and the Glen Echo Access
Ramp.

In December 2017, several community members participated in a
stakeholder event to provide feedback regarding transportation conditions
in the study area and their suggestions for related improvements. Additional
stakeholders provided input to the project team after the event took place.

Specific contributors to this effort are listed on page 2 of this report.

Findings
Field Observations

The project team conducted field visits and analyzed crash data to identify
key safety issues in the Glen Echo Park study area. Safety observations
included limited sight distances, ramp queuing, poor pavement conditions,
and a lack of striping and signage, which pose safety risks for drivers in the
vicinity of Glen Echo Park. The project team also observed unsafe
intersection maneuvers at some locations, as well as nonstandard shoulder
usage by pedestrians and cyclists.

Detailed field observations can be found on page 11 of this report.

Site Improvements

The project team conducted a targeted safety analysis for the following
seven sites in and around Glen Echo Park:

v Cabin John Access Road Ramps at Clara Barton Parkway

v Cabin John Access Road from Clara Barton Parkway to MacArthur
Boulevard

MacArthur Boulevard near Cabin John Access Road
MacArthur Boulevard at Glen Echo Access Ramp

Clara Barton Parkway near U-Turn

< < < <

Clara Barton Parkway East of Ramps
v Clara Barton Parkway Westbound and Access Ramp

The project team recommended specific improvements for each of these
sites, including intersection realignment, installation of warning signage,
pavement repairs, restriping, and improving delineation of shared use
paths.

The full list of site-specific recommendations can be found in this
assessment, starting on page 12.

General Improvements

Other general safety improvements were recommended for implementation
throughout the study area, including wayfinding improvements for roadways
and shared use paths, replacement of guardrail end treatments, and
standardization of shared use path widths. This assessment also contains
descriptions of safety improvement options that were deemed infeasible for
the Glen Echo Park area facilities at this time.

More information about the general safety improvements for the study area
can be found in this report, starting on page 30.
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Major Reconfiguration Options for Glen Echo
Ramps

This assessment also contains descriptions and schematics for two options
to reconfigure the Glen Echo Ramps that connect MacArthur Boulevard to
Clara Barton Parkway, where significant safety challenges were observed.

The first reconfiguration option (Major A) consists of a lengthened
westbound weave area and a relocated U-turn lane. The second option
(Major B) proposes a westbound through traffic flyover via an existing
unused bridge.

These options are described in more detail with accompanying schematics
in this report, beginning on page 33.

Implementation Scenarios

Three implementation scenarios that vary in level of ambition and cost of
implementation were explored:

v Implementation Scenario 1: Scenario 1 involves already planned
or low cost safety improvements. The majority of Scenario 1
improvements can be implemented feasibly in the short term with
minimal design and approval processes required.

v Implementation Scenario 2: Scenario 2 is a moderate scenario
that builds upon Scenario 1, involving several higher cost short-
term safety improvements. Scenario 2 also contains several
aspirational long-term improvement options, including the Major A
option for the Glen Echo ramp reconfiguration. Scenario 2 is
estimated to by the most costly of the three implementation
scenarios.

v Implementation Scenario 3: Scenario 3 replaces or enhances
several of the Scenario 2 improvements to address identified safety
challenges in the area. Scenario 3 includes the Major B option for
the Glen Echo ramp configuration, as described previously.

Details of the implementation scenarios and total cost estimates for these
scenarios can be found on page 36 of this report.

Preferred Implementation Scenario

The project team identified Implementation Scenario 3 as the
Preferred Implementation Scenario for this study.

Implementation Scenario 3 includes many of the improvements proposed
by Scenarios 1 and 2, with a few substitutions or enhancements. Scenario 3
proposes a lower-cost but more geometrically divergent realignment
concept for Clara Barton Parkway near the Glen Echo Access Ramp (the
Major B option discussed previously).

This Preferred Implementation Scenario emphasizes three key
recommendations: the improvement of traffic operations across the Cabin
John Bridge using ITS technology, the enhancement of pedestrian and
cyclist safety along the MacArthur Boulevard shared-use path near the Glen
Echo Access Ramps, and the improvement of traffic operations on Clara
Barton Parkway by rerouting through traffic over an existing unused, but still
serviceable bridge.
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Introduction

Project Overview

Glen Echo Park is a historic culture and arts center located along the Clara
Barton Parkway and the Potomac River in Glen Echo, Maryland. The Park
is owned by the National Park Service (NPS) and is managed by the Glen

Echo Park Partnership for Arts and Culture, a nonprofit organization that

Safety Assessment Schedule

The safety assessment process involved regular project team meetings,
one community stakeholder event, and several site visits to the study area
to document existing conditions and gather new data. The effort began in
October 2017 with a project kick-off call that involved representatives from
FHWA-EFLHD, NPS units including the George Washington Memorial

RYHUVHHV WKH 3DUNTV DUWV SURJUDPV DMte P D L QRarknaR @len Bctio Rark, whak thd-Nrationaf C&pitah\Retional Office, and

many of the buildings preserved from when the site was operated as an
amusement park, its facilities include a dance pavilion, a carousel,

FKLOGUHQYYVY WKHDWUHY DQG VHYHUDO EXLOGLQJ

and office spaces. Nearly 400,000 visitors come to the Park each year to
participate in arts programs, public festivals, and other interpretive events.

The Park is located along MacArthur Boulevard, a road that provides
access to neighborhoods in the area and serves as a significant commuter
route to and from the District of Columbia. Immediately to the south of the
park, the Clara Barton Parkway provides access to Glen Echo while also
connecting commuters from Maryland and Virginia to the District of
Columbia. Motorists travelling on Clara Barton Parkway most commonly
access Glen Echo Park via two exits, the Clara Barton Access Road
located approximately one mile northwest of the Park in Cabin John
(referred to in this report as the Cabin John Access Road), Maryland, and a
set of parkway ramps located immediately southeast of the Park (referred to
in this report as the Glen Echo Access Ramps). In addition to these major
vehicular access points, Ride On, the local transit service provider,
operates Route 32 which travels along MacArthur Boulevard, stopping at
several locations near Glen Echo Park. A shared-use path also parallels
MacArthur Boulevard and passes through a portion of Glen Echo Park. The
MacArthur Boulevard shared-use path is used by community members,
visitors, and commuters alike to walk and bike.

The Federal Highway Administration +Eastern Federal Lands Highway
Division (FHWA-EFLHD) and NPS had observed safety concerns on
facilities that provide access to Glen Echo Park. This Traffic and Pedestrian
Safety Context Sensitive Solutions Assessment summarizes safety
observations and recommends related improvements that pertain to
vehicular access to the park via interchanges between Clara Barton
Parkway and MacArthur Boulevard. The assessment also considers safety
and accessibility observations and improvements for pedestrians and
cyclists, specifically at locations along MacArthur Boulevard and along
Cabin John Access Road. To conduct this analysis, the project team
collected data to review existing conditions and planned improvements to
the study area. The project team also met with park staff and community
members to learn about their safety observations and improvement ideas.
The project team supplemented available data with field observations to
fully document existing conditions in the study area.

the consultant team. A schedule of key project activities is included below:

(?1& éeﬁt S0 CB'K/PH’Q%S (93 disgyipses project
stu y area, project goals, an overa project schedule.

December 12, 2017 *Project Kickoff Meeting: Project team meets at
Glen Echo Park to review collected data regarding the study area, discuss
ongoing efforts and projects that impact the study, and gather feedback
from FHWA-EFLHD and NPS staff.

December 12, 2017 £Community Stakeholder Event: Project team hosts
community members and advocacy group representatives so that they can

learn about the project and can offer feedback in terms of observations and
suggested safety improvements for the study area.

December 12-14, 2017 *Safety Field Review: Project team conducts a
detailed safety review of the study area, documenting existing conditions
and traffic observations.

January 30, 2018 =zlInitial Presentation of Recommendations: Project
team presents initial safety recommendations to NPS and FHWA-EFLHD
staff for their consideration.

March 2, 2018 +Stakeholder Review of Draft Recommendations:
Following the incorporation of comments, the project team reviews formal
draft safety recommendations with NPS and FHWA-EFLHD staff (including
major reconfiguration options along Clara Barton Parkway).

March 9, 2018 +Montgomery County Review of Draft
Recommendations: The project team reviews formal draft safety
recommendations with Montgomery County Department of Transportation
(MCDOT) staff to gather staff input about proposed safety improvements
along MacArthur Boulevard.

May 2018 +Draft Safety Assessment Submitted: Project team submits
draft safety assessment for internal review and public comment.

April 2019 tFinal Safety Assessment Submitted: Project team submits
final safety assessment to NPS and FHWA-EFLHD for acceptance.

Project and Community Stakeholders
Project Team

The Glen Echo Park Traffic and Pedestrian Safety Context Sensitive
Solutions Assessment reflects a collaborative effort between
representatives from NPS, FHWA-EFLHD, and the consultant team. The
following people represented the agencies listed above in one or more
instances over the course of the project:
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Agency Project Team Members

%UHQW 2T11HLOO

NPS +Glen Echo Park
Aaron Larocca

X X

X Jason Newman
NPS zGeorge Washington i iﬂosr}uanNglc(ias
Memorial Parkway aclean tke

X Tony Migliaccio

X Simone Monteleone
NPS +National Capital Region x Makayah Royal
NPS tUnited States Park Police x John Dillon
FHWA-EFLHD X Usman Al

X Isbel Ramos-Reyes

x Kathy Falk

. . x Tom Fowler

Kimley-Horn (Project Consultant) x Danielle McCray

x Dan Malsom

Community Stakeholders

At the December 12, 2017 community stakeholder event, several
community members provided feedback regarding their observations of
transportation conditions in and around the study area and their
suggestions for related improvements. The following either participated in
the event or provided input following the completion of the event:

Agency

Joint Intelligence Community
Campus Bethesda Traffic
Committee

Washington Area Bicyclist
Association

Town of Glen Echo

Participated in Event

Event Participant

Event Participant
Event Participant

Montgomery County Department of | Provided Feedback After
Transportation (MCDOT) Event

The Irish Inn at Glen Echo Event Participant

Glen Echo Park Partnership Event Participant

Cabin John Citizens Association Event Participant

In addition to the participating agencies listed above, the project team also
invited representatives from the Brookmont Community Association,
Montgomery Bicycle Advocates, Montgomery County Pedestrian Bicycle
Traffic Safety Advisory Council, Maryland State Highway Administration
District 3, and the Maryland District 8 Congressional Office.
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during weekday peak travel periods. On weekday mornings from 6:15 am to

10:00 am, only eastbound traffic is permitted. On weekday afternoons from
2:45 pm to 7:15 pm, only westbound traffic is permitted, while all eastbound
traffic is forced to make a U-turn at the Glen Echo Access Ramp. No
commercial vehicles are permitted on the Clara Barton Parkway.

Site and Roadway Characteristics

MacArthur Boulevard and Clara Barton Parkway parallel each other along
the north bank of the Potomac River in Montgomery County, Maryland.
West from the District of Columbia, the roads pass through the communities

Exsting Conditions

This study examines two points of access between MacArthur Boulevard

Ay \/"v: ~ 5|0 400 800 Feet of Brookmont, Glen Echo, Cabin John, and Carderock. Clara Barton
S"eRa N2 | g ES heandste R Parkway ends in Carderock at MacArthur Boulevard, which continues and Clara Barton Parkway, in addition to the roads themselves. The first is
T Yol NG\ IS farther west. This study analyzes the portions of MacArthur Boulevard and the Cabin John Access Road. A full diamond interchange between Clara
~ V‘b‘; I J s ~ N 4% Clara Barton Par_kway and assogla_ted access ramps near Glen Echo Park. Barton Parkway and the Cabin John Access Road allows vehicles traveling

N\ X N 7 A map of the project study area is included to the left. in any direction on either road to enter and exit. The Cabin John Access

D N “ory o, \’\ B ~ pson V" MacArthur Boulevard is operated and maintained by Montgomery County, Road intersects with Ericsson Road, a residential street maintained by the
: o o which classifies the road as an arterial. In the study area, MacArthur Cabin JohnCLWL]HQVYT $VVRFLDW L R-@ayBtQpeohtQledv DW DQ DOC
oow = < S o - Boulevard is a two-lane road with one travel lane in each direction and intersection with MacArthur Boulevard approximately 90 feet further north.
~ narrow paved shoulders. The posted speed limit is 30 mph. A two-way 2 I
> N~y s : shared-use path runs along the south side of the road. Near the west end of
“ the study area, MacArthur Boulevard crosses Cabin John Parkway via the
T one-lane Cabin John Bridge, a historic structure completed in 1864.
\ Currently, the only traffic signal along MacArthur Boulevard in the study
\ PR 094 area is at the one-lane bridge approaches, but the county plans to install a
‘“‘" ] signal at the intersection of MacArthur Boulevard with Oberlin Avenue and
£ AL the Glen Echo Access Ramp. The Washington Aqueduct, maintained by the
1 Army Corps of Engineers, is buried beneath the road within the project area
| et limits. The nature of the aqueduct requires that MacArthur Boulevard is
y weight-restricted and that any construction along the road be completed in
Project Study Area 'g‘ vl close coordination with the Army Corps.
N\
‘\\ \ o
s\ \
: A !
e % M x| .
2 I ;. p Cabin John eastbound-oamp to Clara Barton Parkway
ool 5 I Southeast of the Cabin John Access Road, the Glen Echo Access Ramp
d / provides partial access between Clara Barton Parkway and MacArthur
I ] Boulevard. The Glen Echo Access Ramp only directly accommodates
] \ westbound entering and exiting parkway traffic. Eastbound parkway traffic
A can exit to MacArthur Boulevard via an existing U-turn lane onto the
%6 4. \ westbound Clara Barton Parkway lanes. No entrance onto eastbound Clara
% \\ ‘/‘ S04 Barton Parkway is currently possible via the Glen Echo Access Ramp. The
€ \ N 1 Glen Echo Access Ramp currently ends at an all-way stop-controlled
< \ I intersection with MacArthur Boulevard and Oberlin Avenue.
\ ) | Onelane bridge and pedestrian path at Cabin John Aqueduct
\\ \ :‘; ]
\\‘ V18 I Clara Barton Parkway is operated and maintained by the NPS. The road is
f‘»\. A \ 3 I classified as a parkway. Within the study area, Clara Barton Parkway is a
‘\‘\u“a 70, e, \ % I divided four-lane limited-access freeway with a posted speed limit of 50
Vit - mph. The road does not have shoulders, and between the Cabin John
Parkway and Glen Echo Access Ramp, the westbound travel lanes of Clara

Projectstudy area

Barton Parkway are cantilevered over the eastbound travel lanes.
Immediately to the southeast of the study area, Clara Barton Parkway
becomes a two-lane undivided road that operates only in one direction
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Westbound parkway eramp and offamp near Glen Echo

Glen Echo Park is accessible from several points along MacArthur
Boulevard. A large parking lot for the park is accessible via Oxford Road.
Other permit parking spaces are accessible via several driveways along
MacArthur Boulevard and Tulane Avenue west of Goldsboro Road. Nearly
all land within the study area (including Glen Echo Park) is zoned according
WR 0RQWJR P H U \-68 Raxiggwilagighaton, which is reserved for
single-family detached housing and recreational land. Small parcels along
MacArthur Boulevard are also zoned for office or retail land uses.

Traffic Characteristics

NPS collected traffic volumes at the two Clara Barton Parkway access

points within the study area. The most recent counts available at the time of
report preparation were from 2015. These volumes are shown in the figures
below. No traffic volume data was available for MacArthur Boulevard within

the project study area.
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Crash Data Analysis

For the Glen Echo crash data analysis, NPS provided crash records for all
reported crashes occurring on Clara Barton Parkway near the Clara Barton
Parkway Ramps, and for the Cabin John Access Road from 2005 to 2017.
The Montgomery County Department of Transportation (MCDOT) provided
crash records for all reported crashes occurring on MacArthur Boulevard
near the two parkway access locations, however the MCDOT data was only
available from 2016 to 2017.

Overall, the largest number of crashes along Clara Barton Parkway within
the study area occurred near the Glen Echo Access Ramp. Crashes
occurred there most frequently in three locations: the eastbound U-turn, the
westbound weaving section and diverge point, and the westbound merge
area. Near the Cabin John Access Road, all Clara Barton parkway crashes
occurred in the main travel lanes. None occurred on the parkway ramps.

Crashes by Severity

Events on the map at right could be classified as fatal crashes, injury
crashes, or property damage only crashes. No fatal crashes were recorded
near the Clara Barton Parkway Ramps within the study area. Of the
recorded injury crashes, the highest number in one location occurred near
the westbound diverge point along Clara Barton Parkway near the Glen
Echo Access Ramp. Several injury crashes also occurred along MacArthur
Boulevard at the intersections with Clara Barton Parkway access points.

Glen Echo Crashes by Severity
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Crashes by Collision Type

Near the Cabin John Access Road, rear end collisions were the most
common collision type both along Clara Barton Parkway and along
MacArthur Boulevard. Along Clara Barton Parkway near the Glen Echo
Access Ramp, fixed object and rear end collision types were the most
common in the westbound weave and diverge area, likely because of the
short weaving length and the limited clear zone as the westbound lanes
pass under the existing unused bridge. Along MacArthur Boulevard at the
Glen Echo Access Ramp intersection, one of the reported single vehicle
crashes involved a bicyclist.

Glen Echo Crashes by Collision Type
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Crashes by Lighting Condition

More than half of all reported crashes occurred in daylight, including all but

one of the crashes reported on MacArthur Boulevard. While some of the

crashes occurring at night along Clara Barton Parkway were classified as
HM'DUNLIKWHGT QR SHUPDQHQW URDG OLJKWLQJ HJ[

Parkway in the study area.

Glen Echo Crashes by Lighting
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Crashes by Road Surface Condition

Roughly three out of every four reported crashes in the study area occurred
on a dry road surface. Two areas near the Glen Echo Access Ramp
displayed a proportion of crashes on wet road surface clearly higher than
the average for the study area. Along MacArthur Boulevard, three of the
four reported crashes occurred on a wet road surface. In addition, most of
the crashes that occurred immediately west of the westbound Clara Barton

Parkway merge area were on a wet road surface.
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Glen Echo Crashes by Road Surface Condition
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Past and Current Efforts

This study presents analysis and recommendations that build upon
previous studies and ongoing or recently completed efforts near the park.
Several of these studies and related efforts are described below.

2012 National Park Service Environmental
Assessment/Assessment of Effect - MacArthur
Boulevard Shared-Use Path at Glen Echo Park

NPS completed this report to quantify the impacts of a proposed relocation
of 800 feet of the MacArthur Boulevard shared-use path from its former
configuration along MacArthur Boulevard to a new alignment that makes
use of NPS property, including adaptive reuse of an existing trolley bridge
across Minnehaha Branch. This realignment project was completed
following the 2012 study. When the project team reviewed conditions in the
study area, the new shared-use path was open. The previous alignment
along MacArthur Boulevard had also been maintained for use.

Realignment of MacArthur Boulevarsharedusepath
segment through Glen Echo Park

2017 Montgomery County Mobility Assessment
Report

The MCDOT 2017 Mobility Assessment provides a summary of

transportation mobility conditions in Montgomery County. The study looks at

vehicle-based congestion metrics in completing corridor and intersection
analysis, and it also considers the performance of other transportation
modes such as bicycling and transit. While no roads in the study area are
specifically noted in the plan, the region of the county containing the study

area was found to have consistently decreasing average travel speeds from

2011-2015.

Planned FHWA Federal Lands Clara Barton
Parkway Pavement Design Project

FWHA-EFLHD has prepared plans for the rehabilitation of pavement along
Clara Barton Parkway, including main travel lanes and ramps at both
access points in the project study area. Plans call for a full depth patch of
pavement along the Cabin John Access Road south of the intersection with
MacArthur Boulevard and for all the interchange ramps between the Cabin
John Access Road and Clara Barton Parkway. On the Glen Echo Access
Ramp, plans call for a full depth patch of all pavement from the eastbound
U-turn, through the existing weave area, to the westbound merge area. The
access ramp segment nearest MacArthur Boulevard would also receive a
full depth pavement patch, and existing guardrail would be replaced. Work
is planned to occur from 2019 to 2021.

Existing Clara Barton Parkway Glen Echo Access Ramp
pavement condition

Existing Clara Barton Parkway Cabin John interchange
ramp pavement condition
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Ongoing MacArthur Boulevard Bikeway
Improvements

The MCDOT website and Montgomery County budget include funding for
improvements to MacArthur Boulevard and the shared-use path along
MacArthur Boulevard. The improvements would include widening the
shared-use path to an eight-foot paved section with a five-foot grass buffer
between the path and the roadway. MacArthur Boulevard itself would also
be widened to a consistent 26-foot pavement width to provide shoulder
space to on-road cyclists. Improvements have already been completed
west of Oberlin Avenue. East of Oberlin Avenue, trail improvements would
be ongoing through 2022.

Planned MCDOT Signal Installation at Glen Echo
Access Ramp/MacArthur Boulevard/Oberlin
Avenue

MCDOT has developed paving, striping, and signal design plans for the
installation of a traffic signal at the existing stop-controlled intersection of
MacArthur Boulevard with Oberlin Avenue and the Glen Echo Access
Ramp. The paving plans include the widening of MacArthur Boulevard to
include a northbound left turn bay onto the Glen Echo Access Road or
Oberlin Avenue. The pavement widening will require the relocation of
existing utility poles on the east side of the road. Pedestrian signal heads,
push buttons, and countdown timers will be provided for users of the
MacArthur Boulevard shared-use path on the west side of MacArthur
Boulevard. As of April 2019, 90 percent plans had been completed.

Stakeholder Input

The project team presented an overview of the Glen Echo safety
assessment at a kickoff stakeholder event held at the park on December
12, 2017. At this event, the project team asked attendees to share their
observations of traffic conditions in the study area. Attendees were also
encouraged to suggest potential safety improvements within the study area.
Comments regarding the project from attendees at either of the events are
summarized in meeting minutes provided in the report appendix.
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Site Observationsind Discussion

General Observations
Cabin John Access Road and Interchange

The Cabin John Access road runs from the eastbound Clara Barton
Parkway interchange ramps north to MacArthur Boulevard. At the south end
of the access road, four ramps are configured in a typical diamond
interchange. The pavement on these ramps is generally in poor condition,
with frequent potholes and pavement patches as well as some raveling of
the curb. During the afternoon peak hour, the project team observed
eastbound traffic exiting Clara Barton Parkway begin to queue from the
stop-controlled intersection with Cabin John Access Road back toward the
parkway main lanes.

North of the parkway ramps, the Cabin John Access Road intersects with
Ericsson Road, a local street that provides access to residences in the
Cabin John neighborhood. Brush growth at the intersection corners and a
skip yellow centerline that moves diagonally through the intersection both
can create uncertainty for vehicles moving through the intersection. During
the afternoon peak, queues often extend from MacArthur Boulevard south
beyond the Ericsson Road intersection, and residents have noted that
gueueing vehicles often block the Ericsson Road intersection and make it
difficult for vehicles from Cabin John to exit the neighborhood. In some
cases, vehicle queues propagate from the signalized eastbound approach
to the Cabin John Bridge, along MacArthur Boulevard to the Cabin John
Access Road intersection, and then both further along the eastbound
MacArthur Boulevard and northbound Access Road approaches. In rare
cases, momentary gridlock can form. Residents recounted occasionally
walking out to the intersection to direct traffic in these instances.

Vehicle geue at stojgontrolled eastbound parkway exit

Between the Ericsson Road intersection and the MacArthur Boulevard
intersection, the Cabin John Access Road includes paved shoulders that
are marked off by edge lines and flexible bollards placed at regular
intervals. The width of the paved shoulder varies across the 90 feet
between intersections, and both shoulders feature a single yellow paint
stripe that acts as a centerline for pedestrians or cyclists that may use the
shoulders as a path. These shoulder areas connect with the existing
MacArthur Boulevard shared-use path to the north, but do not connect with

any off-street pedestrian or bicycle infrastructure along Ericsson Road.
During its field review, the project team observed pedestrians crossing
Cabin John Access Road at Ericsson Road, walking between queued cars,
instead of using the shoulder paths and the crosswalk provided at the
MacArthur Boulevard intersection.

Glen Echo Access Ramp and Interchange

The Glen Echo Access Ramp connects the westbound Clara Barton
Parkway with MacArthur Boulevard immediately to the southeast of Glen
Echo Park. The ramp is generally characterized by faded striping and poor
pavement conditions, with potholes and pavement patching most common
near the MacArthur Boulevard intersection. Guardrail and chevron signs
posted along the outside of the ramp curves also show evidence of damage
either from vehicle scrapes or other weathering.

The Clara Barton Parkway interchange at Glen Echo exhibits similar signs
of wear. Pavement has begun to crack and ravel in places, especially on
the inside edges of sharp curves. Some signs have been damaged, and
others are improperly placed either too close to decision points or too far
away from the road to be easily perceived. To allow for contraflow
operations closer to the District of Columbia, the United States Park Police
use flip board signs and manually block eastbound travel lanes and channel
traffic to U-turn onto the westbound lanes using wooden barricades with
regulatory signs and chevrons fastened to them. While the project team did
not observe vehicles passing around barricades while the road was closed,
the project team did observe barricades that were not fully removed from
traveled way when the eastbound through lane was open.

When not in use, through lane barricade was moved to side of
the lane and leaned against another barricade

In the westbound direction on Clara Barton Parkway, through vehicles must
weave with eastbound U-turning vehicles within a 300-foot weaving
segment where virtually all U-turn vehicles must change lanes in order to
exit to MacArthur Boulevard, and the majority of outbound through vehicles
must change lanes in the opposing manner to continue west on the
parkway towards Cabin John and Interstate 495. This weaving motion,
combined with a lack of gaps in traffic flow during the afternoon peak, leads
to the queuing of eastbound U-turning vehicles along the parkway on a
daily basis. Furthermore, the presence of the bridge overpass roughly
halfway along the westbound weaving area limits sight of the diverge point
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where vehicles must either exit to the right to MacArthur Boulevard, or to
the left to continue on the parkway. The project team observed several
instances of vehicles that mistakenly took the exit lane and then made a U-
turn onto the westbound entrance lanes once the two lanes converged at
the Glen Echo Access Ramp. Traffic entering westbound onto MacArthur
Boulevard must navigate a sharp curve and then quickly accelerate to
match the speeds of westbound through traffic in the adjacent lane.

MacArthur Boulevard

MacArthur Boulevard typical crossection

Within the study area, MacArthur Boulevard contains directional signage
guiding vehicles to Clara Barton Parkway, Glen Echo Park, Clara Barton
National Historical Site (which was closed for renovations at the time of the
field review), and associated parking areas. Much of this directional signage
is cluttered among other posted signs or is posted on the left side of the
road in the direction of travel, where drivers are not expecting to look for
guidance. In two locations along the road, existing guardrail segments

IHDWXUH p7H[DV 7ZLVWY VW\OH HQG WUHDWPHQWYV ZKL

standards.

During both morning and afternoon peak hours, long queues form along
MacArthur Boulevard at the stop-controlled approaches to both the Glen
Echo Access Ramp intersection and the Cabin John Access Road
intersection. One of the key bottlenecks within the study area, in addition to
the two study intersections, is the Cabin John Bridge. The bridge contains
one lane and is signalized to allow only one direction of travel to cross at a
time. In rare cases, westbound vehicle queues can block the bridge and
block traffic attempting to move in the opposing direction. No extra road or
shoulder space is provided west of the bridge for vehicles to clear the
bridge exit if queues from the Access Road extend east to the bridge.

The MacArthur Boulevard shared-use path runs along the southwest side of
MacArthur Boulevard throughout the study area. Ladder-style crosswalks
are provided at the two study intersections, and crosswalks are also
provided at some of the smaller residential street intersections near Glen
Echo Park. The existing crosswalk length at the Glen Echo Access Ramp
and Oberlin Avenue intersection is approximately 100 feet. Once this
intersection is signalized as planned, the signal timing will need to provide
at least 35 seconds of crossing time for shared-use path users unless
refuge space is provided between the two intersection approaches.

11
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Site 1 Potential Improvements t Cabin John Access Road
] at Clara Barton Parkway
Cabin John Access Road Ramps

Site Map Site Observations
: Off-Ramp Queueing

Especially during the afternoon, traffic exiting Clara Barton Parkway begins
to queue back from MacArthur Boulevard. Project team members
participating in the site review observed that at times, this queue extends
onto the eastbound off-ramp. The team never observed that the queue
extended far enough that it impacted traffic flow on Clara Barton Parkway,
but such a situation might be possible if traffic in the area worsens.

Poor Ramp Pavement Quality

Pavement on the ramps in this location shows evidence of rutting, alligator
5 i cracking, and raveling. Previous pavement patching attempts are evident,
-------------------- Oy and pavement quality appears to be the worst along the eastbound ramps.
] - On the eastbound parkway ramps, the left-hand curb also has disintegrated
--------------- in places. Poor pavement quality at parkway ramps to Cabin John
Access Road

Limited Wrong-Way Driver Warning

While regulatory one-way arrow signs are posted at eastbound and
westbound ramp intersection locations along the Cabin John Access Road,
no Wrong Way signage is used along any of the ramps.

Site Description

Four ramps (two eastbound and two westbound) provide access between
the Clara Barton Parkway and Cabin John Access Road. According to
community members, use of these ramps often increases when ramps
along the parkway southeast of Glen Echo Park become congested,
especially during the afternoon. The eastbound exit ramp is stop-controlled, Posted One & signage north of bridge ovearkway
while the westbound exit ramp branches into a yield-controlled channelized

right for northbound traffic and a STOP-controlled ramp for through or U-

Turn traffic.

12



Glen Echo Park | Traffic and Pedestrian Safety Context Sensitive Solutions Assessment

Potential Improvement Options
1A tResurface Ramps (Planned)

Resurface ramps between Clara Barton Parkway and Cabin John Access
Road as a part of the planned FHWA-EFLHD pavement improvements

Partner Agencies: NPS
Opinion of Probable Cost: N/A (Planned)
Detailed Description of Improvements:

x Mill and overlay pavement on Cabin John Access Road ramps.

X Reconstruct concrete curb segments along ramps in locations where
the existing curb has begun to disintegrate.

Pavement rutting orparkway entrance ramp

1B zInstall Wrong Way Signs

Install signage along Cabin John Access Road ramps to deter wrong-way
drivers.

Partner Agencies: NPS
Opinion of Probable Cost: $2,800

Detailed Description of Improvements:

X Install Do Not Enter (MUTCD R5-1) and Wrong Way signs (MUTCD
R5-1a) facing toward the Cabin John Access Road on both sides of the
eastbound parkway exit ramp and the westbound parkway exit ramp.

N

* -

Use stop line
if STOP sign
is installed

-

Entrance Ramp

MUTCD guidance diagram for Wrong Way and Do Not
Entersign placement

General guide to sign placement on parkway ramps
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Site 2Potential Improvements t
Cabin John Access Road

Site Map

Site Description

The Cabin John Access Road connects the Clara Barton Parkway to both
MacArthur Boulevard and the Cabin John neighborhood located between
the two parallel routes. From the south, the access road crosses the
parkway via a concrete bridge and continues north to an intersection with
Ericsson Road, which provides access to Cabin John residences. This
intersection is a two-way stop-controlled intersection, with stop signs posted
at the Ericsson Road approaches. Cabin John residents complained that
gueued vehicles often block the intersection, making it difficult for vehicles
turning onto the access road from Ericsson Road. About 90 feet north of the
Ericsson Road intersection, Cabin John Access Road ends at an all-way
stop-controlled intersection with MacArthur Boulevard.

APRIL 2019

Cabin John Access Road

From Clara Barton Parkway to MacArthur Boulevard

Site Observations
Faded Centerline Striping

The yellow centerline striping along Cabin John Access Road is faded
across the parkway bridge and elsewhere south of the Ericsson Road
intersection.

Queueing from MacArthur Boulevard

Especially during the afternoon, traffic exiting Clara Barton Parkway begins
to queue back from MacArthur Boulevard. While the approach to MacArthur
Boulevard north of Ericsson Road is striped to include two lanes, traffic

often queues to a point south of Ericsson Road where access to the second

ODQH EHFRPHV EORFNHG 4XHXHV DW WLPHV ZLOO 3% O R FRICGRHRogRIGrsepiign gand centerline skip striping

intersection of Cabin John Access Road and Ericsson Road.

Brush Growth Limits Sight Distance

Roadside brush growing at the corners of the Cabin John Access Road and
Ericsson Road intersection limits sight distance for vehicles trying to turn
onto the access road.

Nonstandard Use of Road Shoulder

The Cabin John Access Road shoulders between MacArthur Boulevard and
Ericsson Road have widths that vary from 4 to 6 feet. These shoulders have
been painted with a yellow center stripe parallel to the white edge line, likely
to imitate typical striping for a shared-use path. Plastic flexible bollards had
been installed to the outside of these edge lines for the consideration of a
resident who uses a scooter to travel the access road shoulder between the
residential area and the shared-use path along MacArthur Boulevard.

Brush growth at corners of Ericsson Road intersection

14
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- - 2B *Restripe Cabin John Access Road
Potential Improvement Options P
) Complete comprehensive restriping and signing improvements along the
2A *Brush Intersection Corners Cabin John Access Road to increase capacity in the northbound direction.
Brush intersection corners at the intersection of Ericsson Road and Cabin Partner Agencies: NPS
John Access Road to improve sight distance. Opinion of Probable Cost: $9,000
Partner Agencies: NPS, Cabin John Detailed Description of Inprovements:
Opinion of Probable Cost: $500 X Remove existing faded yellow median striping along the Cabin John
Detailed Description of Improvements: Access Road south of Ericsson Road (including striping on bridge).
X Remove brush that is growing on the southeast and southwest corners i : - -
of the intersection of the Cabin John Access Road and Ericsson Road X Eg;ndo;re]; Eﬁgggoynegoc\)’;ds I?Ar:esrtsrlepcltri\gr;[hrough the Cabin John Access O N LY O N LY
so that the westbound parkway exit ramp is visible from the stop bars at '
both Ericsson Road intersection approaches. x  Stripe Cabin John Access Road according to the following
specifications:
x Restripe the 4-foot median across parkway bridge in same location MUTCD R3-8 sample lane assignment signage

as before, allowing for one 16-foot lane in each travel direction.

x North of the bridge, stripe a double yellow centerline that begins
aligned with the western edge of the striped median on the bridge
and tapers to allow for two 11-foot northbound lanes and one 11-
foot southbound lane.

X  Skip stripe the yellow centerlines and white lane line through the
Ericsson Road intersection.

x Extend the existing white lane line south of the Cabin John Access
Road and Ericsson Road intersection so that it begins at the end of
the new centerline taper.

x Post regulatory lane assignment signs (MUTCD R3-8 series) ahead
of the MacArthur Boulevard intersection.

Queueing along Cabin John Access Road at the Ericsson

. . . - Road intersection
Intersection sight distance limited by brush growth
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2C xWiden Shoulders to Accommodate
Pedestrians and Cyclists

Modify the existing road shoulders between Ericsson Road and MacArthur
Boulevard to make the space more usable for pedestrians and cyclists.

Partner Agencies: NPS, Cabin John, Montgomery County
Opinion of Probable Cost: $8,600

Detailed Description of Improvements:

X

Widen both Cabin John Access road shoulders between MacArthur
Boulevard and Ericsson Road by 4 feet each.

Remove existing yellow centerline stripe and restripe at new center of
shoulder.

Relocate existing road signage impacted by shoulder widening.
Add directional sighage and path intersection warning signage (MUTCD

W2-2) along MacArthur Boulevard shared-use path ahead of Cabin
John Access Road shoulders.

Existing end okharedusepath striping in road shoulder

2D =Construct Trail Access Path East of Cabin
John Access Road
Construct a new access path from the MacArthur Boulevard shared-use

path to Ericsson Road to remove pedestrian and cyclist traffic from the road
shoulder entirely.

Partner Agencies: NPS, Cabin John, Montgomery County, Army Corps of
Engineers

Opinion of Probable Cost: $15,300
Detailed Description of Improvements:

X

Remove flexible bollards and yellow line striping in shoulders along
Cabin John Access Road between MacArthur Boulevard and Ericsson
Road.

Remove existing pavement outside of white edge lines (and extend
shared-use path approaches) to reduce required crossing distance for
shared-use path users.

Construct one new shared-use path spur connecting the MacArthur
Boulevard shared-use path to Ericsson Road to the east of the Cabin
John Access Road. This spur should be set back by at least 30 feet
from the Cabin John Access Road edge of pavement.

Install stop signs along the new shared-use path spur at its intersection
with Ericsson Road and the existing MacArthur Boulevard shared-use
path.

Existing transition fromsharedusepath to road shoulder and
crosswalk

Existing sidevalk connection to Ericsson Road

APRIL 2019
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Graphic overview of potential improvement options along Cabin John Access Road
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Site 3Potential Improvements t
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MacArthur Boulevard

from Cabin John Access Road to Cabin John Parkway

MacArthur Boulevard near Cabin John Access Road

Site Map

Site Description

The Cabin John Access Road ends at MacArthur Boulevard. The
northbound approach to this intersection is striped to include one left turn
only lane and one right turn only lane. Both MacArthur Boulevard
approaches to the intersection contain one lane. The MacArthur Boulevard
shared-use path crosses the northbound approach to the intersection, while
a second crosswalk at the eastbound approach provides access from the
shared-use path to a nearby day school and neighborhood to the north.
Queues form in all directions at this intersection during the PM peak hour,
and if queues are severe enough, operations at the ramps to the Clara
Barton Parkway and operations at the MacArthur Boulevard signalized one-
lane bridge east of the intersection may both be impacted.

Site Observations
Queueing and Box Blocking

At times, queueing at the one-lane bridge along MacArthur Boulevard spills
back through the Cabin John Access Road intersection. The project team
observed that eastbound vehicles would stop in the intersection, making it
difficult or impossible for other turning vehicles to complete their
movements. As a result of this, new queues would form and propagate at
the other intersection approaches.

One-Lane Bridge Congestion

When queues extend back to the one-lane bridge from the westbound
approach to the MacArthur Boulevard intersection, it is possible that these
gueues will occasionally fail to clear the one-lane bridge, thereby blocking
the eastbound movement across the bridge. Residents described having to
direct traffic at the MacArthur Boulevard and Cabin John Access Road
intersection when conditions like these would arise.

MacArthur Boulevard eastbound approach to Cabin John
Access Road

Existing signal and loop detectorsMacArthur Boulevard
onelane bridge
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Potential Improvement Options

3A zConstruct Bridge Pullout for Use by Queued
Vehicles

Add a pullout west of the single lane Cabin John Bridge to provide extra
space for queueing vehicles and reduce the tendency for queues to block
the bridge.

Partner Agencies: Montgomery County, Army Corps of Engineers
Opinion of Probable Cost: $53,500
Detailed Description of Improvements:

X Construct a pullout area at least 8 feet in width and 40 feet in length
immediately west of the one-lane bridge along the north side of
MacArthur Boulevard. Replace guardrail so that it continues along the
outside of pavement through the length of the pullout. A pullout will
allow for one or two vehicles that queue back onto the one lane bridge
to keep the bridge clear.

X Add signage in the westbound travel direction near the bridge exit that
advises vehicles to use pullout if they are blocking the bridge.

North side shoulder and ditch at eastbound bridge approach

3B *Add Queue Detection Along MacArthur
Boulevard

Install queue detection to improve signal operations and reduce the
likelihood of queues blocking the one-lane Cabin John Bridge.

Partner Agencies: Montgomery County, Army Corps of Engineers

Opinion of Probable Cost: $86,600

Detailed Description of Improvements:

x Install queue detection equipment at the westbound exit from the one-
lane bridge, between the bridge and the Cabin John Access Road.

X Queue detection equipment should alert the one-lane bridge signal
when queues threaten to impact bridge operations. The westbound
signal will not provide a green if traffic on the westbound exit has not
cleared.

Vehicles entering odane bridge across Cabin John Parkway
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Improvement Options Deemed Infeasible
S'RQIW %ORFN WKH %R[" 6LJQLQJ DQG 6

Install signing and striping to deter queueing through the MacArthur
Boulevard and Cabin John Access Road intersection in the eastbound
direction.

Detailed Description of Improvements:

X $GG 'RQTW % O R KINd %trigikg 86 fRe insitiéd/of the intersection
of MacArthur Boulevard and Cabin John Access Road.

X Post a regulatory Do Not Block Intersection sign (MUTCD R10-7) at the
eastbound approach to the intersection.

This option was not considered because MCDOT noted that MacArthur
Boulevard was classified as an arterial roadway, and currently no arterial
roadways in the county use this type of striping. MCDOT noted that this
treatment is often ignored by drivers, and installing it here could set a
precedent for installation on many similar arterial intersections.

' Note: Align the edges of the box to
define the specific area that is not
to be blocked. The box does not
have to be rectangular in shape.

Optional dotted extensions
A
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Site 4Potential Improvements t

MacArthur Boulevard at Glen Echo Access Ramp

Site Map

Site Description

Southeast of Glen Echo Park, ramps providing access to the Clara Barton
Parkway intersect with MacArthur Boulevard. A fourth approach at Oberlin
Avenue intersects with MacArthur Boulevard immediately north of the
ramps. While the existing intersection operates with stop control at all four
approaches, Montgomery County plans to install a traffic signal at this
location. The county also plans to add a northbound left turn lane along
MacArthur Boulevard. The MacArthur Boulevard shared-use path crosses
both the Oberlin Avenue and Glen Echo Access Ramp approaches at this
intersection.

Site Observations
Challenging Intersection Operations

The approaches from the Glen Echo Access Ramps and Oberlin Avenue
are adjacent to one another, and the two road centerlines are separated by
50 feet. The existing all-way stop-control in such a geometric configuration
leads to vehicle movements that can surprise or confuse drivers. The
project team members participating in the field review observed several
instances where turning vehicles were cut off by other vehicles passing
through the intersection.

Intersection Signage

Some signs at the intersection approaches are posted in locations where
they are obstructed by brush or other signs. Others are posted below stop
signs, against MUTCD standards. Four sign assemblies are placed on the
east side of the intersection, exceeding the amount of information that could
reasonably be processed at one time by a typical road user.

Faded Striping at Ramp Approach

Centerline and other white line striping on the parkway ramp approach has
faded.

Poor Pavement Condition at Ramp Approach

Pavement along the access ramps for the 100 feet south of MacArthur
Boulevard shows signs of cracking, rutting, and potholing, especially in the
wheel path areas of vehicles turning onto and off of these ramps from
MacArthur Boulevard.

Shared-Use Path User Exposure

Path users must cross 100 feet of pavement between the approaches to
Oberlin Avenue and the Glen Echo Access Ramps, exposing users to the
risk of being struck by vehicles. South of the parkway ramps, the path
continues, but no separation exists between the road pavement and
shared-use path pavement. Even though flexible bollards (several of which
were damaged at the time of the field review) are in place to prevent
vehicles from turning into the shared-use path, the project team observed
vehicles parking in the path space and law enforcement vehicles using the
path space as a staging area for targeted commercial vehicle enforcement.

APRIL 2019

MacArthur Boulevard
from Tulane Avenue to near Mohican Road
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Law enforcement vehicle parked in sharse path space

Improvements Already Planned

As of April 2019, MCDOT had completed 90 percent design plans for
intersection improvements at MacArthur Boulevard and the Glen Echo
Access Ramps. Planned improvements relevant to this study include
converting the intersection to traffic signal control, the addition of a
northbound left turn bay along MacArthur Boulevard, related signing and
striping improvements, and the installation of an actuated pedestrian signal
along the MacArthur Boulevard shared-use path crossing at the
intersection. A grass buffer will also be installed between the shared-use
path and MacArthur Boulevard to the south of the intersection.

MCDOT expects these improvements to eventually be approved for
construction, pending review by US Army Corps of Engineers and
Montgomery County Department of Permitting Services.

20



Glen Echo Park | Traffic and Pedestrian Safety Context Sensitive Solutions Assessment

Potential Improvement Options
4A =New Traffic Signal and Turn Lane (Planned)

Complete planned signal installation and road widening at intersection of
Glen Echo Access Ramps, MacArthur Boulevard, and Oberlin Avenue.

Partner Agencies: NPS, Montgomery County, Army Corps of Engineers
Opinion of Probable Cost: N/A (already planned)
Detailed Description of Improvements:

x Install a traffic signal at the intersection of MacArthur Boulevard, Glen
Echo Access Ramp, and Oberlin Avenue. Construct according to
MCDOT signal plans.

x Reconfigure the northbound approach on MacArthur Boulevard to
include a left turn lane. Construct according to MCDOT striping plans.

X Update striping and sighage as needed at the intersection to support
planned changes. Updates would include removal of stop signs and
posting of new lane assignment signage at intersection approaches.

Existing stopcontrolled intersection at MacArthur
Boulevard, Oberlin Avenue, and Glen Echo Access Ramps

Regulatory sign posted to stop sign and brush growth in
front of Interstate route shield

4B zRestripe and Repave Ramp Approach
(Planned)

Complete planned pavement improvements and associated restriping
improvements at the Glen Echo Access Ramp approach to the intersection.

Partner Agencies: NPS
Opinion of Probable Cost: N/A (already planned)
Detailed Description of Improvements:

x Repave the Glen Echo Access Ramp approach to the intersection for
the 100 linear feet of pavement west of the existing MacArthur
Boulevard centerline. (Work planned by FHWA.)

X Restripe elements affected by repaving efforts, including double yellow
centerline, white turn lane separation line, and white edge lines for up to
100 linear feet west of the existing stop bar along the parkway ramp
approach to the intersection. (Work planned by MCDOT.)

Potholes and pavement plaittg along Glen Echo Access
Ranmp
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4C zReconfigure Signing at Intersection

Adjust guide signs, route shields, and regulatory signs to reduce sign clutter
and better meet driver expectations for sign placement and location.

Partner Agencies: NPS, Montgomery County

Opinion of Probable Cost: $900 (cost does not include some work that is
already planned)

Detailed Description of Improvements:

X Remove all signs posted beneath stop signs and relocate them on
separate posts at intersection approaches. (Work planned by MCDOT.)

x Brush in front of signs on the east side of the intersection, including the
MacArthur Boulevard commercial vehicle restriction sign assembly and
the northbound Interstate 495 shield and directional arrow. (Work
planned by MCDOT.)

X Install an Interstate 495 shield and directional arrow along MacArthur
Boulevard in the southbound direction prior to the intersection.

X Repost the existing Dismount and Walk Your Bike sign at the southwest
corner of the intersection so that the sign faces northbound shared-use
path traffic.

X Relocate the existing brown directional sign assembly to the north of
the intersection that faces Glen Echo Access Ramp traffic so that it is
located along the parkway exit ramp approach to the intersection.

Existing Sgn assemblies on east side of intersection, facing
rampexit

21



Glen Echo Park | Traffic and Pedestrian Safety Context Sensitive Solutions Assessment

4D zSeparate Shared-Use Path from Roadway
(Planned)

Complete planned separation of MacArthur Boulevard shared-use path
from the MacArthur Boulevard vehicular travelled way through the use of an
unpaved buffer.

Partner Agencies: Montgomery County, Army Corps of Engineers
Opinion of Probable Cost: N/A (already planned)
Detailed Description of Improvements:

X Remove existing pavement located between the shared-use path and
MacArthur Boulevard for the 350 linear feet south of the intersection.
Incorporate these changes into MCDOT paving plans.

X Restripe the newly separated shared-use path with a yellow centerline,
and the newly separated MacArthur Boulevard with necessary edge line
striping. Incorporate these changes into MCDOT paving plans.

Crossing andsharedusepath section south of intersection

Improvement Options Deemed
Unnecessary

Improve Delineation of Shared-Use Path

Better distinguish the MacArthur Boulevard shared-use path from the
MacArthur Boulevard vehicular travelled way through enhanced signing,
striping, and flexible bollard placement.

Detailed Description of Improvements:

x Repair damaged flexible delineators between MacArthur Boulevard and
shared-use path.

X Extend the use of flexible delineators further to the south along the west
side of MacArthur Boulevard.

X Supplement existing no parking symbol signage with No Stopping on
Pavement (MUTCD R8-5) signs posted at points halfway between
existing no parking symbol signage.

After review of MCDOT plans, this option was removed from consideration.
MCDOT plans to separate the existing MacArthur Boulevard shared-use
path from the travelled way to the south of the intersection. This
improvement would make unnecessary the implementation of the
improvements described above.

Damaged flexible delineators along MacArthur Boulevard
south of Glen Echo Access Ramp

APRIL 2019

Create Pedestrian Crossing Refuge at Intersection

Create pedestrian refuge for users of the MacArthur Boulevard shared-use
path between the Glen Echo Access Ramp and Oberlin Avenue
approaches.

Detailed Description of Improvements:

x Extend the existing grass intersection corner between Oberlin Avenue
and the Clara Barton Parkway ramp further to the east so that it
intersects the existing crosswalk location for the MacArthur Boulevard
shared-use path. Incorporate these changes into MCDOT paving plans.

x Create a paved refuge area for pedestrians within the extended
intersection corner. Incorporate these changes into MCDOT paving
plans.

x Install pedestrian countdown signal heads and push buttons in both
directions at the refuge area. Incorporate these changes into MCDOT
paving plans.

After review of MCDOT plans, this option was removed from consideration.
As a part of the planned intersection signalization, MCDOT will install
pedestrian countdown signal heads and push buttons in both directions at
the existing shared-use path approaches to Oberlin Avenue and the Glen
Echo Access Ramps. MCDOT confirmed that signal phasing will be
designed to allow for adequate pedestrian crossing time without the
proposed crossing refuge space.

Proposed location of median refuge area
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X
(,b AR Signage Updates (4C) * MCDOT General Planned
& Intersection Improvements (4A) —

- See MCDOT Plans for Details

% Signage Updates (4C)

Graphic overview of potential improvement options along MacArthur Boulevard atEglem Access Ramps and Oberlin Avenue
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Site 5Potential Improvements t

Clara Barton Parkway near-QUurn

Site Map

Site Description

Those travelling eastbound on Clara Barton Parkway passing through the
Glen Echo interchange continue to the District of Columbia and Virginia via
the right lane. Those using the left lane make a U-turn into a 300-foot long
westbound weaving segment that passes beneath an unused bridge before
splitting at the diverge point described in the Site 6 Description on page 26.

APRIL 2019

Parkway Eastbound Approach,

Eastbound U-Turn, and Westbound Weaving Area

Site Observations

PM Peak Queueing and Congestion

During the PM peak, the right lane into the District of Columbia is closed
and all eastbound vehicles must use the U-turn into the westbound weave
segment. Due to the high vehicle volumes exiting Washington via Clara
Barton Parkway, available gaps for U-turning vehicles are limited. The
project team members participating in the field review observed vehicles
accelerating hard to enter the weave segment ahead of approaching
westbound vehicles. At other times, westbound vehicles would intentionally
slow down to let U-turning vehicles into the weave segment. Even relatively
short vehicle queues would take minutes to clear due to a lack of gaps in
oncoming traffic.

Flip Board Signs and Barricade Use

The project team observed the measures taken during the right eastbound
lane closure during the PM peak, which included the use of wooden
barricades and flip board lane assignment signs at the approach to the
closure. The project team noted that vehicles would stop at times in front of
the barricade closure, unsure of how to proceed. On one of the observation
days, several signs were found to have not been flipped to reflect current
lane assignment conditions.

Misleading Left Turn Signing and Striping

The righthand eastbound lane that completes a U-turn into the westbound
weave segment is signed and striped as a left turn lane, not a U-turn lane.

Lack of Warning Signage and Object Markers

Few object markers are present in the weave segment as it passes beneath
the existing bridge. Several fixed object crashes and numerous other
crashes had been reported in this location. Additionally, no advance
warning signage in the weave segment alerts users to the upcoming lane
diverge point.

Poor Pavement Quality

Pavement has raveled in some locations in the U-turn segment and the
westbound weave segment. Pavement striping has faded in the westbound
weave segment.

PM peak period dir¢ional closure with stopped truck

Existing flip board sign ahead of westbounduth

Short westbound weave area and brown guide sign
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