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Pedestrian and bicycle safety is an important topic in the development of an integrated multimodal
transportation system. Encouraging people to walk or bike instead of using private auto to make
trips can significantly reduce or slow the growth of vehicle traffic. This is a particularly important
issue in the Lake Tahoe region as the presence of vehicle traffic can easily degrade the environment
and the recreational experience that visitors expect. However, in order to achieve the goal of
increasing the percentage of trips made by pedestrian and bicycle modes, there must be a safe
environment for these modes to interact with vehicle traffic.

Of particular importance are locations where pedestrian and bicycle routes must cross motor
vehicle routes. There are several methods used to enhance pedestrian and bicycle crossing safety
that are in use in various jurisdictions, and there have been numerous studies conducted across the
country to determine and document the effects of these treatments. This memo provides a review
of pedestrian and bicycle collisions in the Lake Tahoe Basin, a summary of the effectiveness of
crossing treatments in use in the Lake Tahoe Basin, and suggestions for improvements and
additions to the pedestrian infrastructure in the Lake Tahoe Basin.

Review of Pedestrian and Bicycle Collisions in Lake Tahoe
Basin

A review of the bicycle and pedestrian collision data from the Lake Tahoe Basin between 2002 and
2007 (see attachment A) indicates that 88 percent of bicycle and pedestrian collisions occurred at
roadway crossing points (95 percent of bicycle collisions and 80 percent of pedestrian collisions).
Furthermore, the majority of crossing collisions occurred at unsignalized crossing points. Of the
crossing collisions, 49 percent occurred at unsignalized intersections and 32 percent occurred at
midblock locations without a shared-use path crossing. Conversely, there were significantly fewer
crossing collisions at signalized intersections and at midblock locations with a shared-use path
crossing. While detailed data on the number of crossings at collision locations is not available,
collision data suggest that signalized crossings and Class I trail crossing treatments are effective in
reducing the number of bicycle and pedestrian collisions at locations where they are implemented.
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Marked Versus Unmarked Crosswalks

Both California and Nevada law define “crosswalks” as the virtual extension of a sidewalk across an
intersection. Crosswalks may be striped—a marked crosswalk—or they may be unstriped—an
unmarked crosswalk. ! Pedestrians are legally allowed to cross at a crosswalk, whether it is
unmarked or marked, as long as there are no signs prohibiting crossing.

There have been many studies conducted attempting to determine whether the presence of a
marked crosswalk actually improves safety compared to leaving the crosswalk unmarked. The first
of such studies was conducted by Herms in 1972 in San Diego. The Herms study concluded, after
the results were normalized, that approximately three times more pedestrian collisions occurred at
marked crosswalks versus unmarked crosswalks. There is much controversy regarding these
results. Itis also important to note that this study did not explicitly evaluate the relationship
between collision rate and the size or type of roadway facility.

A more recent and comprehensive study on the same issue is Safety Effects of Marked Versus
Unmarked Crosswalks at Uncontrolled Locations (FHWA Publication number: HRT-04-100, Federal
Highway Administration, September 2005). The study contains a detailed statistical analysis of
safety (based on vehicle pedestrian crash data) reflecting direct comparisons between marked and
unmarked crosswalks at the same intersection. Marked and unmarked mid-block crossing points
are also analyzed in the study. The study was designed to consider matched pairs of marked and
unmarked crosswalks. That is, each marked crosswalk was matched and compared with an
unmarked crosswalk on the same roadway, and usually at the same intersection. The data for each
pair of crosswalks were also collected during the same time period. This process allowed
researchers to hold constant most of the factors that would affect vehicle pedestrian collisions
(such as traffic volume, roadway width, presence of median, etc.). Pedestrian volumes were
collected at each study site. Generally, volumes of pedestrian crossings were approximately three
to four times higher at marked crosswalks than they were at equivalent unmarked crosswalks.
Crash rates were adjusted for pedestrian volumes and compared using statistical methods to
determine if differences in crash rates between marked and unmarked crosswalk sites were
statistically significant.

The study found that there are no safety differences between marked and unmarked crosswalks on
the following types of roadways:

*  Any two-lane roadways
= Multi-lane roadways with Average Daily Traffic (ADT) less than 12,000
= Multi-lane roadways with a raised median (pedestrian refuge) and ADT less than 15,000

Conversely, providing a marked crosswalk with no additional treatment at the following types of
roadways was shown to decrease pedestrian safety:

=  Roadways with speeds limits of 40 mph or greater

! See Nevada Revised Statute Section 484.043 and California VVehicle Code Division 1 Section 275 for definitions.
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= Roadways with four or more lanes, no raised median, and an ADT of greater then 12,000
= Roadways with four or more lanes, with a raised median, and an ADT greater than 15,000

The Lake Tahoe area highway system has a wide variety of roadway travel speeds and traffic
volumes. There are several examples of locations where marked crosswalks are appropriate. One
such location is downtown Tahoe City. Downtown Tahoe City has a low speed (25 mph), and a
three lane roadway. Casual observation has shown that the marked crosswalks in Tahoe City help
concentrate pedestrian crossing locations, and facilitate vehicles yielding to pedestrians.

There are also several examples of locations in Lake Tahoe where marked crosswalks, absent other
efforts to increase the effectiveness of the crosswalk, are not appropriate. An example is the Kings
Beach area. State Route 28 through Kings Beach has a four-lane cross section and an ADT of
approximately 24,000 (much greater than 15,000). Casual observations of pedestrians using the
marked, uncontrolled crosswalks in Kings Beach show that vehicles do not have a high enough yield
rate and that there is a high possibility for multiple threat vehicle pedestrian crashes?. As the
highway is located in a high volume pedestrian corridor which separates the lakefront recreation
area from the residential and commercial areas, safer and more efficient crossing measures (or a
narrow roadway) need to be considered.

Another example of a location where unenhanced marked crosswalks are not appropriate is US 50
in South Lake Tahoe. This roadway is a five-lane signalized arterial with an ADT greater then
30,000. Combined with the relatively high travel speeds in many locations, it is appropriate that
there are not any uncontrolled marked crosswalks on US 50 in South Lake Tahoe.

Another study conducted by the University of California at Berkeley Traffic Safety Center titled The
Marked Crosswalk Dilemma: Uncovering Some Missing Links in a 35-Year Debate concentrates on
pedestrian behaviors at marked and unmarked crosswalks and provides a well-researched study
that identifies reasons for increased collisions at marked crosswalks. This study found that the
presence of a marked crosswalk does not encourage pedestrians to be reckless, but rather found
that users of unmarked crosswalks tend to be more cautious. The study also found that users of
unmarked crosswalks have a greater tendency than users of marked crosswalks to look both ways,
run across the street (less exposure to vehicles), and wait for longer gaps in the traffic stream in
which to cross. The authors posit that pedestrians using unmarked crosswalks typically expect that
vehicle traffic will not to yield to them. It is this expectation that would lead pedestrians to wait for
longer gaps in traffic, and also to cross more quickly in order to make use of shorter gaps.

[t is important to note that simply not striping crosswalks does not in and of itself improve
pedestrian safety. As pedestrians are legitimate users of the roadway system, it is necessary to
provide safe and efficient methods for pedestrians to use and cross the roadway system. Marked
crosswalks should be used in conjunction with other crossing treatments such as advance stop bars

2 A “multiple threat” crash occurs when one vehicle stops for a pedestrian, but the pedestrian is hit by another
vehicle. This typically occurs when the stopping vehicle blocks the line of sight for the driver of the second
vehicle traveling in the same direction.
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and warning signs, curb extensions, overhead flashing beacons, and full pedestrian signals (when
warranted). The effectiveness of these treatments will be discussed in a later section in this memo.

An additional important finding of the afore-mentioned UC Berkeley study is that users of
unmarked crosswalks are much more likely to be younger and male. This finding supports the
statement that simply not marking crosswalks is not an acceptable safety treatment to facilitate
pedestrian crossings, as the majority of pedestrians would prefer not to cross at unmarked
locations.

Additional Pedestrian Crossing Treatments

There are many additional treatments that can be implemented to assist pedestrians crossing at
marked crosswalks. Some of these include advanced warning signs, in-roadway warning signs,
pedestrian crossing flags, overhead flashing beacons, and signals and beacons with a red indication.
A key measure of the effectiveness of treatments is the percentage of vehicles that yield to
pedestrians at locations where the treatments are in place. Effectiveness can also be measured by
the percentage of pedestrians that make use of the cross treatment. The summary provided in this
section is based mostly on the NCHRP Report 562: Improving Pedestrian Safety at Unsignalized
Crossings (National Cooperative Highway Research Program, 2006). Table A (attached) provides a
summary of the proportion of motorists observed to yield at various treatment types, as presented
in this document.

Advance Warning Signs and Pavement Markings

Advance warning signs are placed ahead of
crosswalks to alert drivers to the presence of
the crosswalk. The intent of the signs is for
the driver to see the sign and be more aware
of the crosswalk, and therefore, be more
likely to yield if there are pedestrians present
at the crosswalk.

Advance stops or yield bars sometimes
accompany advance-warning signs. Advance
stop bars are usually placed 30 to 50 feet in

front of the crosswalk and are generally Figure 1: Pedestrian warning signage at an uncontrolled
accompanied by a “yield here to pedestrians” Ccrosswalk.

sign. The main purpose of advance stop bars is '

to help prevent multiple-threat crashes, by

providing better line of sight between the W HERE

pedestrian and a second driver. The HERE® @ r
compliance rate for drivers yielding at [V ﬂ T0

crosswalk locations with advance stop bars 10 PEDESTRIANS

was not reported in the NCHRP Report. Figure 2: “Yield Here to Pedestrians” signage
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However, several studies have shown that advance stop bars decrease pedestrian-vehicle collisions
and increase the number of vehicles that yield in advance of the crosswalk. Advance stop bars
would be useful at the Bear Street crossing of SR 28 in Kings Beach. This is a high volume 4-lane
section of the highway with no other crossing treatments currently in use.

In-Roadway Warning Signs

In-roadway warning signs are placed in the roadway, between travel
lanes to alert drivers to the presence of a crosswalk. The purpose of
these signs is to remind drivers of the state law to yield or stop for
pedestrians in the crosswalk. These signs would not be useful in the
winter when roads must be plowed. Studies have shown that in-roadway
warning signs have a high compliance rate (average of 87 percents of
drivers yielding), however the study only included sites on 2-lane e 5
roadways with posted speed limits of 25 or 30 mph. In-roadway warning e — ‘
signs would not be a practical or useful option at crosswalks in Lake :

Tahoe in the winter time.

Pedestrian Crossing Flags

Pedestrian crossing flag programs provide
pedestrians approaching a crosswalk in either
direction with orange colored flags that they
carry across the street to increase their visibility.
These flags are used extensively in Salt Lake City,
Utah as well as Ketchum, Idaho, and have also
been implemented on an unofficial basis by
community members in Kings Beach. Under this
strategy, two bins or racks are provided, one on
either side of the street. Pedestrians who wish to
cross the street may take one of the orange flags
and hold it up so that traffic can see them. The Mo U
idea is that the flag makes the pedestrian highly =~ Figure 5: Pedestrian Crossing Flags in Seattle, WA
visible to traffic and also alerts traffic that the Source: Seattle Residents for Improved Pedestrian Safety
pedestrian holding the flag definitely wants to cross the roadway. Data collected for the NCHRP
Report states the driver yielding rates for the crossing flags. Across all sites, the average driver-
yielding rate for crosswalk locations with flags was approximately 65 percent. Yielding rates were
in the range of 45 to 80 percent with 2-lane locations averaging almost 80 percent. The driver
compliance rate decreases significantly at locations with 4 or more lanes.

The study did not provide details on pedestrian usage percentages. Many pedestrians might not
like the idea of carrying a large conspicuous flag with them across the street. On the other hand,
children have been observed to enjoy the experience of “parading” across the street with their flag.
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In any case, the bins themselves have been noted as increasing driver awareness of the crosswalk.
Obvious problems with pedestrian crossing flags are theft and vandalism, and ensuring that the
bins remained stocked with an adequate supply of flags. Salt Lake City has created a program in
which private businesses sponsor and maintain the flag sites.

Flashing Beacons

The use of flashing beacons at crosswalks is common throughout the United States. Flashing
beacons have been implemented in many different ways, including overhead beacons and overhead
beacons with additional side flashing beacons. Some flashing beacons are designed to flash only
when activated by a pedestrian and others flash constantly. The “Sequoia Crossing” of SR 89 by the
West Shore Trail south of Tahoe City is a good example of a flashing beacon activated by the
presence of a pedestrian/cyclist approaching along the trail.

The NCHRP Report has documented a wide range of vehicle yielding rates, which is to be expected
with the wide range of applications of flashing beacons. Consistent with other crosswalk
treatments, driver yielding rates for flashing beacons tend to decrease on roadways with higher
posted speed limits (40 mph or greater) and on multilane roadways. Also, the compliance rate at
crosswalk locations with non-actuated flashing beacons tend to decrease as drivers become used to
seeing the beacon. Conversely, locations with pedestrian-actuated flashing beacons have higher
compliance rates as drivers know that the beacon will only be operational when a pedestrian is
present. The NCHRP Report found a yielding rate varying from 25 percent to 73 percent, with an
average driver yielding rate of 58 percent.

In addition, the NCHRP Report studied the effects of both passive-activated (requiring no action on
the part of the pedestrian/cyclist) and push-button-activated flashing beacons. Push-button-
activated beacons have a driver yielding rate of approximately 47 percent, and passive-activated
beacons have a driver yielding rate of approximately 31 percent. A possible reason for the
difference is that passive activation devices often pick up “false calls.” An excess of “false calls” will
have the same effect as a continuous flashing beacon, in which drivers become used to seeing the
devise in operation when no pedestrians are present. Casual observation has noted that the
passively activated flashing beacon at the Sequoia Crossing on SR 89 on the West Shore flashed
even without pedestrians or bicyclists.

Signals and Beacons with a Red Indication

Signals and beacons that make use of a solid red indication have a very high compliance rate for
drivers yielding to pedestrians. The solid red indication sends a clear and universal message to the
driver to stop. The NCHRP Report states compliance rates of approximately 97 percent for a full
mid-block pedestrian signal.

The implementation of such signals is effectively regulated by the “signal warrants” provided in the
Manual on Uniform Traffic Control Devices (US Federal Highways Administration, 2003) and the
California MUTCD. Currently, the MUTCD pedestrian signal warrant is very difficult to meet. The
warrant requires a pedestrian volume of 100 for a minimum of 4 hours per day, or a pedestrian
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volume of 190 for 1 hour. The current warrant
also does not specify vehicle volume thresholds
or pedestrian delay time thresholds. The
pedestrian warrant is currently being reviewed
and may be revised in the next edition of the
MUTCD, due to be completed in 2009.

HAWK (High-intensity activated crosswalk)
beacons are an innovative new form of pedestrian
signal, which have been used extensively in
Tucson, Arizona. As shown in the attached
excerpt from the NCHRP Report 562, a HAWK
signal consists of overhead mounted signal heads
for vehicles and pedestrian signal indications.

The top row of the signal indications contains two adjacent red displays and below there is a single
yellow indication. HAWK beacons rest in a dark mode with the pedestrian indication displaying
“Don’t Walk” until a pedestrian activates the beacon. Once activated, the HAWK sequences through
four phases:

Figure 6: HAWK signal in Portland, Oregon

1. The first phase is a flashing yellow which is to alert drivers that the signal has been
activated.

2. This phase is followed by a solid yellow phase.

3. The third phase is a solid red phase, during which a “Walk” phase is displayed to
pedestrians.

4. The last phase is a flashing red phase for vehicle traffic and a flashing “Don’t Walk” phase
for pedestrians.

After this final pedestrian clearance interval, the HAWK beacon returns to the dark mode.

The NCHRP Report includes evaluation of HAWK beacons located at both 4-lane and 6-lane
roadways. At both sites, the study reports a driver yielding rate exceeding 95 percent, consistent
with other pedestrian treatments that include a solid red indication. One of the advantages of the
HAWK beacon is the flashing red phase. During this phase, vehicles can proceed through the
crosswalk after yielding, if the crosswalk is clear. This condition significantly reduces delays to
vehicles compared to a full mid-block pedestrian signal, for which vehicles are lawfully required to
remain stopped for the full pedestrian clearance interval, even if there are no pedestrians
remaining in the crosswalk. Casual observations of the operations of the signals in Tucson have
shown that the signals provide an efficient means for pedestrians to cross wide high volume
roadways (similar to US 50 in South Lake Tahoe or SR 28 in Kings Beach) without creating
excessive delay to vehicle traffic.

As provision for HAWK beacons is not included in the current edition of the MUTCD, it would be
difficult if not impossible to gain Caltrans or NDOT approval for such a signal along state or US
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highways in the Tahoe Region. A proposed section describing the usage and operations of HAWK
beacons was approved by the Signal Technical Committee in January 2006 and may included in the
next edition of the MUTCD. The warrant for HAWK beacons is based on a graphical plot, such that
lower pedestrian volumes could warrant the hawk with higher vehicle volumes. Depending on the
length of the crosswalk and the traffic volume, HAWK beacons are proposed to be warranted for
pedestrian volumes as low as 20 per hour (total of both directions).

HAWK beacons would be very appropriate at several locations in Lake Tahoe, particularly in Kings
Beach and South Lake Tahoe where there is a high volume roadway, moderate to high vehicle
volumes and four or more travel lanes.

Conclusions and Recommendations

Simply providing a marked crosswalk in many cases is not a sufficient treatment. Several studies
have shown that unmarked crosswalks have lower vehicle-pedestrian crash rates than marked
crosswalks, particularly where there are more than two travel lanes in one direction and where
volumes and speeds are relatively high. However, these studies have also found that the majority of
pedestrians would prefer not to cross at unmarked crossing locations. The studies have also
observed that the majority of roadway users, including both drivers and pedestrians, are generally
not aware of the right-of-way laws at unmarked crossing locations. It is therefore not acceptable to
simply not mark crossing locations.

There are several options available which can improve pedestrian safety and convenience. The
following additional crossing treatments are recommended for consideration in the Tahoe Region
to increase pedestrian/bicyclist safety and comfort at crossing locations:

= Marked crosswalks along highway segments with a posted speed limit greater than 35 mph,
should only be provided with an additional crossing treatment.

» Provide advance stop lines or yield cones at marked crosswalks on roadways with four or
more lanes. The “Stop Here for Pedestrians” signage should also be included with the
pavement markings.

= Use curb bulb-outs can to increase the visibility of crossing locations to motorists, and
reduce pedestrian exposure to traffic by reducing crossing length.

= Enhanced street lighting is important in locations where substantial crossing activity occurs
at night.

= Activated flashing beacons (preferably passively activated) may be appropriate at locations
with high crossing levels in the Tahoe Region, but should not be considered sufficient
protection for high volume/high speed multilane roadway locations.

= The use of HAWK beacons at appropriate locations (where the warrant is met) should be
seriously pursued a locations with four or more travel lanes as well as two lane locations
with a posted speed greater than 35 mph. Once approved in the federal MUTCD, Nevada
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jurisdictions can use the HAWK. California jurisdictions must follow the procedures for
experimental devices.
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Figure A: Motorist Yielding Rates for Pedestrian
Crossing Options
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Table A-19. Red Device: Pedestrian Beacon.

Proposed Pedestrian Beacon

A pedestrian beacon is a proposed special highway
traffic control signal used at some locations for
pedestrians waiting to cross or crossing the street. A
pedestrian beacon is proposed to be considered for
installation at a midblock location that does not meet
other traffic signal warrants to facilitate pedestrian
crossings. The pedestrian phase for a pedestrian
beacon would be activated by a pedestrian. The red
portion of the cycle for vehicles consists of a sequence
of a steady red indication (during the pedestrian
crossing interval) followed by flashing red indications
(during the pedestrian clearance interval).

This device has been suggested to be included in
future editions of the MUTCD.

Dark until
Activated

Steady Yellow for
3tobs

Flashing Yellow for
3to6s

Steady Red Alternating Flashing Red during

during Pedestrian Pedestrian Clearance Interval
Interval

Example of Phase Sequence for a Pedestrian
Beacon

Proposed Guidance for
the MUTCD: If a traffic
control signal is not
justified under the signal
warrants of Chapter 4C
and if gaps in traffic are not
adequate to permit
reasonably safe pedestrian
crossings, or if the speed
for vehicles approaching
on the major street is too
high to permit reasonably
safe street crossings for
pedestrians, or if
pedestrian delay is
excessive, installing a
pedestrian traffic control
signal should be
considered.

Proposed Sign to
Accompany a Pedestrian
Beacon:

CROSSWALK
STOP

ON RED













TABLE A: Reported Bicycle and Pedestrian Accidents Locations in the Tahoe Region by

Jurisdiction and Year
2002 Through 2007
Includes Only Those Portions of Jurisdictions Within the Tahoe Region

Total
Annual
2002 2003 2004 2005 2006 2007 # % Average
Total Bicycle Accidents
City of South Lake Tahoe 15 13 26 6 15 11 86 59% 14
Unincorporated El Dorado County 1 5 1 4 0 1 12 8% 2
Unincorporated Placer County 12 8 7 5 6 5 43 29% 7
Unincorporated Washoe County 0 0 0 0 0 1 1 1% 0
Carson City -- Rural Area 0 0 0 0 0 0 0 0% 0
Unincorporated Douglas County 1 0 1 1 0 4 3% 1
Total 29 27 34 16 22 18 146 100% 24
Total Pedestrian Accidents
City of South Lake Tahoe 5 9 14 13 14 8 63 51% 11
Unincorporated El Dorado County 0 1 2 2 0 2 7 6% 1
Unincorporated Placer County 8 4 5 7 6 2 32 26% 5
Unincorporated Washoe County 0 3 1 2 0 2 8 7% 1
Carson City -- Rural Area 0 0 0 0 0 0 0 0% 0
Unincorporated Douglas County 3 4 1 1 3 1 13 11% 2
Total 16 21 23 25 23 15 123 100% 21
Bicyclists Injured
City of South Lake Tahoe 16 14 26 5 16 11 88 63% 15
Unincorporated El Dorado County 1 4 1 3 0 1 10 7% 2
Unincorporated Placer County 9 8 6 5 5 5 38 27% 6
Unincorporated Washoe County 0 0 0 0 0 1 1 1% 0
Carson City -- Rural Area 0 0 0 0 0 0 0% 0
Unincorporated Douglas County 1 1 0 0 1 0 3 2% 1
Total 27 27 33 13 22 18 140 100% 23
Pedestrians Injured
City of South Lake Tahoe 6 6 16 19 13 9 69 55% 12
Unincorporated El Dorado County 0 1 3 2 0 3 9 7% 2
Unincorporated Placer County 9 4 5 7 5 2 32 25% 5
Unincorporated Washoe County 0 3 0 0 0 3 6 5% 1
Carson City -- Rural Area 0 0 0 0 0 0 0 0% 0
Unincorporated Douglas County 3 4 1 0 1 1 10 8% 2
Total 18 18 25 28 19 18 126 100% 21
Bicyclists Killed
City of South Lake Tahoe 0 0 0 0 0 0 0 0% 0
Unincorporated El Dorado County 0 1 0 0 0 0 1 50% 0
Unincorporated Placer County 0 0 0 0 1 0 1 50% 0
Unincorporated Washoe County 0 0 0 0 0 0 0 0% 0
Carson City -- Rural Area 0 0 0 0 0 0 0 0% 0
Unincorporated Douglas County 0 0 0 0 0 0 0 0% 0
Total 0 1 0 0 1 0 2 100% 0
Pedestrians Killed
City of South Lake Tahoe 0 2 0 1 0 0 3 33% 1
Unincorporated El Dorado County 0 0 0 0 0 0 0 0% 0
Unincorporated Placer County 3 0 0 1 2 0 6 67% 1
Unincorporated Washoe County 0 0 1 0 0 2 0 0% 1
Carson City -- Rural Area 0 0 0 0 0 0 0 0% 0
Unincorporated Douglas County 0 0 0 1 0 0 0 0% 0
Total 3 2 1 3 2 2 9 100% 2

Source: California Statewide Integrated Traffic Records System, and NDOT
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TABLE D: Relatively High Accident Locations in the Tahoe Region

Locations with More than One Recorded Bicycle or Pedestrian Accident in 2002 through
2007, Including Accidents within 100 Feet of Intersection

# Accidents
Location Bicycle Pedestrian Total
US 50 & Friday Ave 1 7 8
US 50 & Stateline 0 7 7
US 50 & Blue Lake 1 4 5
US 50 & Park Avenue 4 1 5
US 50 & Pioneer Trail (East) 4 1 5
SR 28 & Fox Street 0 4 4
SR 28 & Bear Street (0] 3 3
SR 28 & Coon Street 1 2 3
SR 28 & Grove Street 2 1 3
SR 28 & SR 267 2 1 3
US 50 & Edgewood Circle 3 0 3
US 50 & Glorene 1 2 3
US 50 & Herbert 3 0 3
US 50 & Sierra 2 1 3
Pioneer Trail & Wildwood 2 0 2
SR 28 & Beaver Street 0 2 2
SR 28 & Southwood Blvd (0] 2 2
SR 89 & Fountain 2 0 2
US 50 & 3rd Street 1 1 2
US 50 & 4H Camp Road 2 (0] 2
US 50 & Al Tahoe Bivd 2 0 2
US 50 & Kingsbury Grade 0 2 2
US 50 & Lake Tahoe Blivd 1 1 2
US 50 & Lyons 1 1 2
US 50 & Midway 2 (0] 2
US 50 & Ski Run 1 1 2
US 50 & Tahoe Keys 1 1 2
US 50 & Tallac 0 2 2
US 50 & Truckee Drive 1 1 2

Source: California Statewide Integrated Traffic Records System, and NDOT




TABLE E: Tahoe Bicycle/Pedestrian Accident Characteristics

California Jurisdictions Only -- 2002 to 2007

# %
Reported Collision Type
Auto/Ped 93 39%
Broadside 84 35%
Other 23 10%
Sideswipe 15 6%
Head-On 13 5%
Rear-End 5 2%
Overturned 4 2%
Hit Object 3 1%
Total 240 100%
Pedestrian Action (Pedestrian Accidents Only)
Crossing Not in Crosswalk 32 33%
In Road, Including Shoulder 30 31%
Crossing in Crosswalk at Intersection 23 23%
Not in Road 7 7%
Crossing in Crosswalk not at Intersection 6 6%
Total 98 100%

Source: California Statewide Integrated Traffic Records System




TABLE F: Tahoe Bicycle/Pedestrian Accident Factors

California Jurisdictions Only -- 2002 to 2007

Number of Accidents

Percent of all Accidents

Bicycle  Pedestrian Total Bicycle  Pedestrian Total
Weather
Clear 134 76 210 95% 75% 86%
Cloudy 5 11 16 1% 11% 7%
Snowing 0 9 9 0% 9% 1%
Windy 1 2 3 1% 2% 1%
Raining 0 2 2 0% 2% 1%
Other 1 1 2 1% 1% 1%
Fog 0 1 1 0% 1% 0%
Road Surface
Dry 137 79 216 97% 77% 89%
Snowy/lcy 1 17 18 1% 17% 7%
Wet 1 4 5 1% 1% 2%
Other 2 2 4 1% 2% 2%
Road Condition
No Unusual Condition 133 95 228 94% 93% 94%
Other 3 3 6 2% 3% 2%
Reduced Road Width 0 3 3 0% 3% 1%
Construction Zone 3 0 3 2% 0% 1%
Obstruction in Roadway 1 1 2 1% 1% 1%
Loose Material on Roadway 1 0 1 1% 0% 0%
Lighting
Daylight 119 58 177 84% 57% 73%
Dark - No Streetlights 8 20 28 6% 20% 12%
Dark-Streetlights 5 18 23 4% 18% 9%
Dusk-Dawn 8 3 11 6% 3% 5%
Other 1 3 4 1% 3% 2%
Alchohol Involved
Yes 17 28 45 12% 27% 19%
No 124 74 198 88% 73% 81%

Source: California Statewide Integrated Traffic Records System




Response to Comments: Crosswalk Safety Memo for TRPA

Task 3.4

14-Sep-09

Comment # Comment Response

K1 Is this memo waiting on the Collisions Map? The referenced memo was written by LSC in 2008 and is attached to the revised Crosswalk Safety Memo.
Yes. An introductory paragraph and footnote have been added to clarify this. Both California and Nevada laws
define crosswalks as the extension of a sidewalk across a street at an intersection, whether the crosswalk is striped
or not. California Vehicle Code Division 1 Section 275, defines a crosswalk as:
275. "Crosswalk" is either:
(a) That portion of a roadway included within the prolongation or connection of the boundary lines of sidewalks at
intersection where the intersecting roadways meet at approximately right angles, except the prolongation of such
lines from an alley across a street.
(b) Any portion of a roadway distinctly indicated for pedestrian crossing by lines or other markings on the surface.
Notwithstanding the foregoing provisions of this section, there shall not be a crosswalk where local authorities have
placed signs indicating no crossing. Nevada Revised Statutes Section 484.043 defines a crosswalk as:

1. That part of a highway at an intersection included within the connections of the lateral lines of the sidewalks
on opposite sides of the highway measured from the curbs or, in the absence of curbs, from the edges of the
traveled portions of highways; or

2. Any portion of a highway at an intersection or elsewhere distinctly indicated for pedestrian crossing by lines or
other markings on the surface.

So, is an unmarked crossing area still considered

a "crosswalk"? | notice that the name of the (Added to NRS by 1969, 1477)

study in the next paragraph indicates that that is
K2 the case, but it sounds a little bit strange.

At the same intersection? How can this be? Does

this mean that one leg of the intersection was

marked, and another was not? Or should this Yes, the study looked at intersections where only one side of the intersection had a marked crosswalk. See example
K3 say "same type of intersection'? image on Sheet 2. No clarification was made to the document.

Would it be possible to include some pictures of

the different treatments? That would be very
K4 helpful. Pictures have been inserted.

I do not see this table. (Referringto"). Table A

(attached) provides a summary of the proportion

of motorists observed to yield at various
K5 treatment types, as presented in this document." [This should be "Figure A" and refer to the attached diagram illustrating yielding rates.
K6 Are they burgundy or orange? Has been revised to orange.




