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North / South Corridor BRT
- Traffic and Signal Analysis

APPENDIX | Pedestrian and Bicycle Integration with BRT
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Intersection
Nebraska Ave/Twiggs
St

BRT Project Recommendation
N/A

/

Table I-1 — HART North/South Corridor BRT Bicycle & Pedestrian Integration Recommendations

North / South Corridor BRT
Traffic and Signal Analysis

Other Non-BRT Recommendation

Enlarge island, construct bulbout

Nebraska Ave/Estelle

Construct small median island with marked
midblock crossing at library

Ifiwhen building on NW corner of Nebraska/Scott
intersection redeveloped, locate further back
from street

St Modify inlet (SW corner of Nebraska/Scott
intersection) & move W leg crosswalk closer to
intersection
NebraskAav,:\ve/Lake Construct small median island just N. of Baker St

Nebraska Ave/Hanna

Construct marked midblock crosswalk approx. 180
ft S. of Paris St; include pedestrian activated LED
Rectangular Rapid Flashing amber Beacons

Ave/Bougainvillea Ave

Ave (RRFB) mounted under pedestrian crosswalk
warning signs (i.e., the Enhancer)
Nebraska Install pedestrian countdown signal heads and
) updated push buttons at all four crosswalks
Ave/Linebaugh Ave — —
Reevaluate pedestrian signal timings
Install pedestrian countdown signal heads and

Nebraska

N/A

updated push buttons at all four crosswalks

Reevaluate pedestrian signal timings

Nebraska Ave/131st
Ave

Mark a crosswalk on the S. leg of the intersection
with high-visibility markings & install pedestrian
countdown signal heads & push buttons

Ifiwhen a sidewalk is installed on the S. side of
131st Ave to the E. of Nebraska, modify the curb
ramp on the SE corner to meet ADA criteria for
connection to/from the east

Fletcher Ave/22nd St

N/A

Consider median or small median island,
potentially with midblock crosswalk, approx. 350
ft W. of 22nd St, just E. of 5 Star Pawn driveway

during Fletcher PD&E study

Fletcher Ave/Magnolia
Dr

N/A

Widen/extend the crosswalk markings on the N.
leg to incorporate the "through sidewalk”
crossing, install detectable warnings at the
northern-most crossing location, and restripe the
southbound turn lanes to push the stop bar
behind the modified crosswalk markings

Fletcher Ave/Palm
Dr/42nd St

N/A

Consider re-routing existing HART Route 57 to
use BRT bus stop, or relocate existing bus stop
approx. 100 ft to the east and construct a
concrete pad between the sidewalk and roadway

Straighten the crosswalk on the E. leg of the
Palm Dr intersection

Fletcher Ave/50th St

Re-mark crosswalks on the S. and E. legs of the
intersection with high-visibility markings

Concurrent w/ adjacent construction of BRT bus
bay, clear EB hike lane of all debris between
intersection and bus bay, and add pavement to
shoulder if needed to accommodate minimum 4 ft
bike lane width
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North / South Corridor BRT
Traffic and Signal Analysis

Table I-1 — HART North/South Corridor BRT Bicycle & Pedestrian Integration Recommendations

Intersection

Fletcher Ave/56th St

BRT Project Recommendation
Mark crosswalks on S. and E. legs of intersection
with high-visibility markings

Other Non-BRT Recommendation
Modify intersection islands & striping to carry the
EB bike lane through the intersection

Install pedestrian countdown signal heads & push
buttons on S. and E. crossings

Construct "gap acceptance right turn" island in
SE corner with ped cutouts flush to pavement

Extend Fletcher median on E. side to back of
crosswalk

Use median noses on both S. and E. leg medians

Relocate utility pole guy wire in SE corner

Modify island in SW corner to "gap acceptance
right turn" island with ped cutouts flush to
pavement

Telecom Park

N/A

Mark a crosswalk adjacent to each proposed
BRT stop (with the exception of the northernmost|
proposed stop on Telecom Dr which has an
existing crosswalk)

Incorporate 5-foot wide median refuge islands
with angled median breaks at all new crosswalks
on Telecom Dr

Add median island to existing crosswalk at the
Telecom Dr/Woodstork Dr intersection

Fill sidewalk gaps as development occurs with
the goal to have complete sidewalks on both
sides of the street

BRT Station Bicycle
Racks (System-wide)

Incorporate bicycle racks into the design of all
stations even if additional right-of-way acquisition
is required

Minimum rack configuration is two inverted-U or
hitch style racks; mount in a row horizontally on
minimum 30-inch centers

Consider incorporating overhead cover for the
racks into the BRT station design

Review all pedestrian signal timings to ensure
adequate clearance intervals at a 3.5 ft/sec walk
speed

Modify existing detectable warning installations
as needed to comply with ADA standards
(primarily S. end of Nebraska corridor)

Retrofit all non-conforming curb ramps to ADA
standards

Use two curb ramps per corner when possible
during retrofits

Recori(ranneer:g‘lations Fill in missing sidewalk gaps
Retrofit large intersections to be more compact
and efficient for all modes by using channelizing
islands where possible
Use pedestrian countdown signals at all
signalized intersections
Use high-visibility crosswalk markings at all
crossings located adjacent to BRT stations
'Plspumdfnl:
HWHART
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North / South Corridor BRT
Traffic and Signal Analysis

Woodstork Dr intersection (Photo 29), the other 5 Bicycle & Pedestrian Integration
proposed stop locations could incorporate a
crosswalk. 30

e If and when crosswalks are added , it is also rec-
ommended that (with the exception of the north-
ernmost bus stop near Woodstork Dr) they incor-
porate a median refuge island with pedestrian
cutout flush with the existing roadway surface.
With the existing roadway having a width of 27
feet, this would be feasible by using a 5-foot wide
median island and constraining the travel lanes
to 11 feet. Not only would this allow pedestrians
to cross one lane and one direction of travel at a
time, it would also provide some traffic calming
benefit to Telecom Dr to help combat the ob- 31
served higher speeds. A further recommenda-
tion is to provide an angled median cut for pedes-
trians, so that while within the median they are
directed to face oncoming traffic in the lane they
are about to cross (example Photo 30).

e The existing crosswalk just to the east of the
Telecom/Woodstork intersection should be retro-
fit to be safer by using the same median refuge
island treatment recommended for Telecom Dr: a
5-foot wide median island extended up to the
stop bar. This would effectively slow vehicles,
while making crossing pedestrians more visible
and provide for two-stage crossings with refuge. 32

e Sidewalk gaps should be filled as development
occurs with the goal to have complete sidewalks
on both sides of the street. One example of an
existing small gap that should be closed is on the
west side of Telecom Dr just to the south of the
newly developed La Quinta Inn & Suites (Photo
31).

¢ All recommended improvements in the Telecom
Park area could be implemented by the devel-
oper of Telecom Park or the City of Temple Ter-
race.

33

BRT Station Bicycle Racks (System-wide)
Issues:

e Based on the preliminary concept plans, there
are 7 BRT stations proposed not to have bicycle
racks:

1. Nebraska/Columbus, northbound
2. Nebraska/Hanna, northbound

3. Nebraska/Sligh, northbound

4. Nebraska/Linebaugh, northbound

Prepared for:
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North / South Corridor BRT
Traffic and Signal Analysis

Bicycle & Pedestrian Integration

5. Nebraska/109th, northbound
6. Fletcher/15th, westbound
7. Fletcher/22nd, westbound

BRT Project Recommendations:

e Incorporate bicycle racks into the station design of all stations even if additional right-of-way acquisi-
tion is required, unless there are extreme circumstances that prohibit their inclusion.

e The minimum rack configuration should be two inverted-U (Photo 32) or hitch style (Photo 33) racks
to accommodate a minimum of four bicycles. These types of racks should be mounted in a row hori-
zontally on 30 inch centers to allow enough room for two bicycles to be secured to each rack ele-
ment. A minimum of 72 inches of depth should be allowed.

e Consider incorporating overhead cover (weather protection) for the bicycle parking into the BRT sta-
tion design.

e If another bicycle rack style if desired other than the inverted-U or hitch, it must meet the following
requirements:

e Support the bicycle frame at two points above the wheel hubs.

o Accept a myriad of bicycle frame sizes and styles.

e Allow for the use of a cable as well as a U-type lock.

e Allow for the frame and at least one wheel of the bicycle to be locked to the rack.

e Tall enough to be “seen” by pedestrians and the visually impaired, but still in scale for a bi-
cycle locked to the device.

e Maintenance free or fabricated from materials which wear in an aesthetically pleasing man-
ner.

e Have a simple design, rather than complex, which allows the user to easily figure out and
utilize the rack. Moving parts are not acceptable.

¢ Not require the user to lift the bicycle onto the parking device.

Prepared for:
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General Non-BRT Corridor Issues:

Detectable warnings installation. Many detect-
able warnings installed on curb ramps on the
southern section of Nebraska Ave as part of the
recent three-laning project were not installed cor-
rectly. Detectable warnings are supposed to ex-
tend only across the width of the curb ramp
where the ramp is flush with the roadway. How-
ever, in many cases, the detectable warnings
extend onto the ramp flares (examples: Photo 34
at Nebraska Ave/Dr. Martin Luther King Jr. Blvd;
Photo 35 at Nebraska Ave/Lake Ave).

Use of two curbs ramps per corner at signalized

intersection. Many signalized intersections use
only one curb ramp per corner which are often
inaccessible, putting pedestrians with visual or
physical disabilities in a dangerous position as
they begin crossing the street. The location of
the single curb ramp often places pedestrians
that must use the curb ramp outside the marked
crosswalk as they begin to cross the road. As
part of any future roadway projects, each inter-
section corner should be evaluated to ensure
proper design to ADA criteria. This includes the
preferred use of two curb ramps per corner. An
example is the Nebraska/Fletcher intersection
where two ramps could be used on the SE corner
of the intersection (Photo 36), with the 2nd curb
ramp located to the east of the existing drainage
inlet.

Curb ramps not compliant with ADA standards.
There are many examples of curb ramps that do
not meet ADA standards. Many are too narrow,
in some cases less than 36 inches wide (Photo
37 at Nebraska Ave/Robson St just north of Ne-
braska Ave/Broad St). Many do not provide de-
tectable warnings nor provide appropriate land-
ings (Photo 38 at Fletcher Ave/15th St). As part
of future projects, all curb ramps should be evalu-
ated for necessary retrofits to conform to ADA
standards.

North / South Corridor BRT
Traffic and Signal Analysis

Bicycle & Pedestrian Integration




North / South Corridor BRT
Traffic and Signal Analysis

e Missing sidewalks. There are several missing Bicycle & Pedestrian Integration
sidewalks that would provide connections to pro- _ - .
posed BRT stations. Missing sidewalks include: 39|, @

e Busch Blvd - north side, west of Ne-
braska (Photo 39)

e Fletcher Ave - south side, east of Bruce
B. Downs (other than a few small uncon-
nected sections); north side, east of 46th
St

e 50th St - both sides, south of Fletcher
Ave

e 56th St, west side south of Fletcher Ave
(beyond Mobil gas station driveway)

e Telecom Dr, multiple missing sections,
primarily on west side of road south of
Fletcher Ave

e Telecom Pkwy, east side of the road
south of Fletcher Ave

e Large, pedestrian-unfriendly intersections. There
are several very large multilane intersections
along the proposed BRT corridor that require a1
very long pedestrian crossing distances. In some
cases where exclusive right turn lanes are pro-
vided, the intersection could potentially be modi-
fied to include channelizing islands which would e
allow the pedestrian crossing distance to be
shortened significantly (the logical locations for
islands are defined by the concentrated areas of
sand and debris on the roadway). This also
would provide a benefit to motor vehicle traffic
operations through more efficient signal timing.

A shorter pedestrian crossing distance would
allow for shorter pedestrian clearance times (i.e.,
flashing don’t walk duration), which is often the
controlling factor in determining the minimum
signal phase length required. If a long pedestrian
clearance time can be shortened, the extra green
time that becomes available can be returned to
the most critical movement(s) to improve the
overall operations of the intersection. Examples
of intersections where islands could potentially
be added include:

e Nebraska/Busch (Photos 40-41)
e Nebraska/Fowler (Photo 42)

e Pedestrian signal timings. A cursory review of
the current pedestrian signal timings provided at
selected intersections along the corridor revealed

Prepared for:
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that several intersections have not allotted Bicycle & Pedestrian Integration
enough time for many pedestrians to safely cross
the street using minimum acceptable walk
speeds. Specifically, the review indicated that
the pedestrian clearance times (flashing don’t
walk) provided at the Nebraska/Fowler, Ne-
braska/Linebaugh, Nebraska/Bougainvillea, and
Nebraska/Hillsborough intersections were insuffi-
cient based on a walk speed of 4 feet per second
and the actual crossing distance at the marked
crosswalk from curb to curb. It is recommended
that the pedestrian clearance times for all inter-
sections be reevaluated during the course of any
signal retiming projects. Further, it is recom-
mended that 3.5 feet per second be used as the
standard pedestrian walk speed based on the
latest available research and forthcoming revised
MUTCD guidelines. In areas with lots of seniors
or those with disabilities, pedestrian clearance
intervals should be set on a walk speed of 3 feet
per second.

e Pedestrian Countdown Signals. Pedestrian sig-
nal heads with countdown displays (example
Photo 43) should be installed at all signalized
intersections along the corridor as projects allow.
Countdown signals end much of the confusion
that standard signal heads create (“I only had
four seconds to cross the street before the hand
started to flash at me”), and give a clear idea of
actual time left to complete the crossing.

o Use of High Visibility Crosswalks. Well marked
crosswalks (example Photo 44) alert motorists to
pedestrian conflict areas, increase motorists
yielding to pedestrians, enhance motorists recog-
nition of intersections, assist people with visual
impairment in their crossings, and attract pedes-
trians to the best crossing places with the most
appropriate sight distances. It is recommended
that high visibility crosswalks (i.e., zebra or lad-
der style markings) be used to mark the cross-
walks at all signalized and unsignalized crossings
adjacent to a BRT station. Any existing trans-
verse parallel line pedestrian crossings near BRT
stations should be upgraded as projects allow.
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APPENDIX J Traffic Counts

(Provided on separate CD)
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