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Executive Summary 
A comprehensive review of crash statistics for the U.S and the State of Nevada reveals a number 
of disturbing trends.  First, the national and statewide data shows a slight upward trend in the 
number of fatalities.  In addition, the fatality rate is basically flat and recent minor reductions 
are only due to the fact that population growth and other demographic factors have resulted in 
the vehicle miles of travel (VMT) increasing faster than the number of fatalities. 

The bottom line is that the annual average of 43,000 traffic deaths nationally and approximately 
400 in Nevada makes highway traffic crashes one of the leading causes of death.  This lack of 
progress in reducing the death toll on our Nation’s highways led the American Association of 
State Highway and Transportation Officials (AASHTO) and the Federal Highway 
Administration to conclude that a new focus on and approach to traffic safety was necessary to 
address the documented increase in fatal and life changing injury crashes.  Their vision for an 
improved process is contained in three key documents: 

• AASHTO’s Strategic Highway Safety Plan 
• National Cooperative Highway Research Program Series 500 Reports (Guidance for 

Implementation of the AASHTO’s Strategic highway Safety Plan) 
• FHWA’s Strategic Highway Safety Plans:  Interim Guidance to Supplement SAFETEA-LU 

Requirements 

These documents encourage states to develop their own Strategic Highway Safety Plans based 
on six guiding principles. 

1. Comprehensive – In order to be highly effective at reducing crashes, SHSP’s need to be 
comprehensive in nature and include strategies that address Enforcement, Education and 
Emergency Service, in addition to the more traditional Engineering improvements (the 4 
Safety E’s). 

2. Systematic – The final list of safety strategies should be developed through a process that 
first identifies a universe of strategies and then screens the strategies through a series of 
filters so that the prioritized list directly links the improvements to the key factors that are 
contributing to high numbers of serious crashes. 

3. Integrated – Most DOT’s have focused the implementation of engineering type 
improvements along their system of state highways.  To be more effective at reducing 
serious crashes, the guiding principles suggest that SHSP’s need to be integrated across the 
entire system of roads and coordinated with all state and local agencies that have a hand in 
addressing public safety issues. 

4. Stakeholder Involved – Representatives of each element of the 4 E’s should be involved in 
the process of developing and screening the safety strategies because they could be a key 
partner in implementing the strategies. 

5. Data Driven – SHSP’s need to be driven by local crash data in order to ensure that the 
recommended improvement strategies are directly linked to the factors contributing to high 
frequencies of fatal and life changing injury crashes.  Being able to access reliable and 
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accurate data will help increase the overall effectiveness of the SHSP, increase the 
probability of directing resources to those strategies that will prevent the most crashes and 
assist in identifying those locations with the greatest needs. 

6. Proactive – Most recent safety plans have been primarily focused on reacting to locations 
identified as having high crash frequencies.  However, fatal and serious injury crashes are 
generally dispersed widely across the road system.  Therefore, systems that rely strictly on 
crash frequency to select locations for improvement have no guarantee of being able to 
identify locations that have a high probability of having a life changing crash in the future.  
The guiding principles suggest that the most effective safety plans would include both a 
reactive component to deal with known locations with safety deficiencies and a proactive 
component to better address the random nature of serious crashes, especially those in rural 
areas. 

In addition to these guiding principles, FHWA asked the states to address three key objectives; 
first set a safety goal, second identify a short list of the highest priority safety strategies and 
finally analyze your safety investment practices to determine the most effective way to achieve 
the adopted goal consistent with federal regulations and state policies. 

In response to the direction provided at the national level, the Nevada Departments of 
Transportation and Public Safety along with numerous other Safety Partners are working 
together to develop the Nevada Strategic Highway Safety Plan (SHSP) in order to address the 
frequency, rate and primary factors contributing to fatal and severe injury crashes in Nevada.  
The Plan is intended to serve as the guide for accomplishing the identified goals – to provide a 
forum and process for engaging the safety partners in order to reduce the number of fatal and 
life changing injuries associated with traffic crashes in Nevada.  The Plan did start with the 
guiding principles and then made adjustments based on the input from a variety of safety 
partners through a series of workshops attended by more than 75 safety professionals 
representing Enforcement, Education, Emergency Services and Engineering.  The key results of 
this SHSP planning process include: 

• Nevada has adopted a safety goal of reducing the statewide fatality rate by 33%, from a rate 
of approximately 1.91 fatalities per 100 million vehicle miles of travel (VMT) in 2003 to a rate 
of 1.27 fatalities per 100 million VMT by 2008.  Achieving this reduction in fatality rate 
would result in reducing the number of highway traffic related fatalities in Nevada by 
almost 100 by 2008.  

• Nevada crash records were used to identify the areas that are emphasized in the Plan based 
on the number of related fatal crashes – the notion being that these Emphasis Areas 
represent the greatest opportunity for successfully reducing the number of severe crashes.  
The safety partners were then engaged in a screening process that ultimately resulted in the 
selection of five areas of focus – the Critical Emphasis Areas (CEA’s) – for the Plan:  Seat Belt 
Usage, Lane Departures, Impaired Driving, Intersections and Pedestrians. 

• The selection of the five CEA’s focused the vision of the Plan from an initial universe of 
more than 500 alternative safety strategies to approximately 160 strategies that are directly 
related to the factors contributing to severe crashes in Nevada.  This reduced set of 
strategies was then further screened by the safety partners to a list of 20 Critical Strategies 
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addressing the 4 Safety E’s plus Data Systems.  A summary of these Critical Strategies is in 
Figure ES.1. 

• It should be noted that most of the strategies dealing with engineering, education and 
emergency services could be implemented almost immediately, with cooperation of 
responsible agency and the allocation of the necessary financial resources.  However, three 
of the strategies dealing with enforcement (creation of a “zebra” license plate for repeat DUI 
offenders, adoption of a primary seat belt law and automated enforcement) would require 
new legislation before they could be implemented. 

• The last step in the SHSP development process involved analyzing alternative safety 
investment options.  The strategy screening process narrowed the focus of the Plan from 
hundreds of potential safety strategies to the 20 highest priority strategies.  However, even 
after this prioritization there are still thousands of possible ways to invest safety dollars in 
different combinations of strategies.  The analysis of safety investment alternatives, using a 
specially developed spread sheet tool, identified four key items that are associated with the 
most effective investment of safety dollars and therefore most likely to result in Nevada 
achieving the adopted safety goal.  The four keys to safety investment include: 
1. Investing in all 4 Safety E’s. 
2. Focus the safety investments in the few strategies that are associated with the largest 

pool of fatal and life changing injury crashes. 
3. Invest heavily in strategies that are proven, have relatively high safety effectiveness 

ratios, are relatively low cost and therefore can be widely deployed across Nevada’s 
entire system of highways. 

4. The three enforcement related strategies that require new legislation are linked to large 
pools of severe crashes that are susceptible to correction, have moderate deployment 
costs and relatively high effectiveness ratios.  As a result, the addition of these strategies 
to an overall implementation plan would significantly increase Nevada’s ability to meet 
the adopted safety goal. 

Finally, the greatest challenge facing traffic safety professionals in Nevada is the need to 
acknowledge that the effort to reduce fatal and life changing injuries is tied to implementing a 
new, more effective safety program that is different than what has been done in the past.  The 
previous program is associated with a trend line for highway traffic related fatalities that is 
increasing.  In order to achieve the adopted goal of reducing the fatal crash rate by 33% requires 
doing things differently than what has been the practice in recent years.  This includes investing 
in additional enforcement, education and emergency services, being more proactive, engaging 
the legislature to improve laws dealing with seat belts, automated enforcement and repeat DUI 
offenders and limiting safety investments to the small subset of strategies that are linked to 
large pools of severe crashes and that can be widely deployed across Nevada. 

It should be noted that additional investments to improve data systems was not identified as 
being highly effective at reducing severe crashes.  It appears that this is a function of the lack of 
research results at the national level as opposed to providing a true picture of the actual value 
of good data.  In fact, traffic safety professionals in Nevada consider improving the crash data 
system to be the number one priority.  With out accurate data, both from the perspective of 



 

Nevada Strategic Highway Safety Plan 
 

09/29/06 ES-4  

crash location and integrated across a variety of state agencies, the task of identifying crash 
prone locations and linking causative factors to mitigation strategies becomes far too 
speculative.  As a result, Nevada chooses to include improvements to data systems as a key part 
of the SHSP and will continue to make the necessary investment of safety dollars in order to 
support the development of a crash records system that is highly accurate and integrated across 
the State’s safety agencies. 

FIGURE ES.1 
Nevada’s Critical Strategies 
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1. Introduction and Background 

1.1 Highway Safety Trends at the National Level and in Nevada 
From a peak in the 1970s, there have been significant reductions in the number of traffic related 
fatalities in the Nation which led to noticeable decreases in the fatal crash rate (see Figures 1.1 
and 1.2) (References 1,2).  Over this same period of time, Nevada has experienced a consistent 
growth in the number of traffic fatalities as demonstrated in the trend line in Figure 1.1.  There 
were 398 traffic fatalities in 2004 and the upward trend line indicates that there would be 
approximately 400 in 2008. 

FIGURE 1.1 
Historic Number of Traffic Fatalities 

It appears that at least part of the increase in traffic fatalities can be attributed to the fact that 
Nevada’s population and vehicle miles traveled (VMT) has experienced tremendous growth.  
According to the US Census Bureau, Nevada led the nation with a 66.3% population increase 
between 1990 and 2000 (Ref. 3).  During the same time period, Arizona was second in the nation 
with a 40% population growth while the national average was 13.2%.  This population growth 
is one of the explanations for Nevada’s growth in VMT from 10.2 billion VMT in 1990 to 17.9 
billion VMT in 2000; a growth of just over a 75% during the decade (Ref. 4).  By 2003, the 
reported VMT increased to 19.5 billion and is expected to reach 25.6 billion VMT by 2010.  
Looking at the growth in population and VMT, it is not hard to understand why the traffic 
fatality trend in Nevada has not mirrored what was happening across the nation.  However, 
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this increasing trend in highway fatalities also suggests the need to develop and adopt more 
effective strategies to address traffic safety issues, particularly those related to the factors that 
contribute to fatal and life changing injury crashes. 

When inspecting the trends in the fatality rates in Figure 1.2, the national trend is a sharp 
decrease up until the early 1990s, which has since been followed by a slowly decreasing trend.  
The trend in Nevada’s fatality rate is similar to the national experience, significant decreases 
during the 80’s and early 90’s followed by a noticeable flattening over the past decade.  
However, Nevada’s fatality rate has consistently been 20% to 40% above the national average. 

FIGURE 1.2 
Historic Fatality Crash Rate 

1.2 Recent National Guidance on Highway Safety 
The more recent trends in the fatal crash statistics, such as an increase in the actual number of 
fatal crashes and a relatively flat fatality rate, have led the American Association of State 
Highway and Transportation Official’s (AASHTO) and Federal Highway Administration 
(FHWA) to conclude that a new focus on and approach to traffic safety is necessary to address 
the alarming increases in fatal and injury crashes.  Their vision for a new process is documented 
in the AASHTO Strategic Highway Safety Plan and the National Cooperative Highway Research 
Program Report 501: Integrated Safety Management Process (Refs. 5,6).  In addition, the recently 
passed Federal Highway bill (SAFETEA-LU) requires State Highway Agencies to develop a 
safety plan and the FHWA’s supplemental guidance (Ref. 7) basically adopts the recommended 
safety process outlined in the AASHTO and NCHRP reports.  This process is integrated with 
and complimentary to other agencies and organizations responsible for traffic safety and also is 
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focused on addressing fatal crashes on all levels of roadways; not just the Interstate and state 
highway system.  Agencies are also encouraged to use a data driven approach to focus efforts 
on target areas where the greatest number of fatalities occur and therefore can be prevented.  
This concept is illustrated by FHWA’s decision to target resources in a few emphasis areas, 
including: roadway departures, intersections, and pedestrians (Ref. 8).  Finally, a state SHSP is 
intended to be a guide for investing in safety strategies in order to be more effective at reducing 
traffic fatalities and serious injuries. 

In response to the direction provided at the national level, the Nevada Departments of 
Transportation and Public Safety along with numerous other Safety Partners are working 
together to develop the Nevada Strategic Highway Safety Plan (SHSP) in order to address the 
frequency, rate and primary factors contributing to fatal and severe injury crashes in Nevada. 

1.3 Previous Highway Safety Efforts Completed by Nevada 
1.3.1 Formation of the NECTS and TWG 
To help move Nevada towards reducing traffic fatalities and serious injuries, two multi-agency 
committees have been formed, the Nevada Executive Committee on Traffic Safety (NECTS) and 
the Technical Working Group (TWG).  NECTS had its initial meeting on September 7, 2005.  The 
twelve participating agencies included:  

• Nevada Department of Transportation 
• Department of Health/Bureau of Family 

Health Services 
• RTC of Washoe County 
• Department of Public Safety/Office of 

Traffic Safety 
• Department of Public Safety/Nevada 

Highway Patrol 

• Federal Motor Carrier Safety 
Administration 

• Department of Motor Vehicles 
• Federal Highway Administration 
• RTC of Washoe County 
• NV Sheriffs’ and Chiefs’ Association 
• RTC of Southern Nevada 
• Nevada Association of Counties 

The role of the NECTS in development of the Nevada SHSP is to provide guidance, final 
approval of the document and help gain consensus at a high level among the many local, state 
and federal agencies with a stake in traffic safety. 

The State of Nevada also formed the Technical Working Group (TWG), which met for the first 
time on October 7, 2004.  The TWG is also a multi-agency group comprised of representatives 
that are stakeholders in the area of traffic safety and is an ongoing, active group that supports 
the activities of the NECTS.  The TWG supports the NECTS by providing data and information 
needed to make decisions, initial recommendations for the NECTS to consider, and sees that the 
decisions of the NECTS are carried out.  For the preparation of the Nevada SHSP, the TWG 
assisted with the data collection, provided direction, and was responsible for initial review of 
documents. 

1.3.2 Preliminary Identification of the Critical Emphasis Areas 
The national plan to improve roadway safety is based on AASHTO’s SHSP which identifies 22 
emphasis areas that broadly addresses the four “Safety Es” – Engineering, Enforcement, 



 

Nevada Strategic Highway Safety Plan 
 

09/29/06 4 

Education and Emergency Medical Services (EMS).  Each emphasis area targets a specific set of 
factors that have been proven to contribute to a significant number of deaths on the nation’s 
highways and includes general strategies for reducing fatalities.  The 22 emphasis areas 
grouped into the six parts (Drivers, Special Users, Vehicles, Highways, Emergency Medical 
Services, and Management) identified by AASHTO are listed in Table 1.1. 

TABLE 1.1 
AASHTO’s 22 Emphasis Areas 

 Emphasis Areas 

Part 1: Drivers Instituting Graduated Licensing for Young Drivers 
Ensuring Drivers are Licensed and Fully Competent 
Sustaining Proficiency in Older Drivers 
Curbing Aggressive Driving 
Reducing Impaired Driving 
Keeping Drivers Alert 
Increasing Driver Safety Awareness 
Increasing Seat Belt Usage and Improving Airbag Effectiveness 

Part 2: Special Users Making Walking and Street Crossing Easier 
Ensuring Safer Bicycle Travel 

Part 3: Vehicles Improving Motorcycle Safety and Increasing Motorcycle Awareness 
Making Truck Travel Safer 
Increasing Safety Enhancements in Vehicles 

Part 4: Highways Reducing Vehicle-Train Crashes 
Keeping Vehicles on the Roadway 
Minimizing the Consequences of Leaving the Road 
Improving the Design and Operation of Highway Intersections 
Reducing Head-On and Across-Median Crashes 
Designing Safer Work Zones 

Part 5: EMS Enhancing Emergency Medical Capabilities to Increase Survivability 
Part 6: Management Improving Information and Decision Support Systems 

Creating More Effective Processes and Safety Management Systems 

Source: AASHTO Strategic Highway Safety Plan 

To help a state focus its highway safety efforts in areas where they can be the most effective, a 
widely accepted approach is to identify the emphasis areas where there is a relatively high 
number of fatalities.  These select emphasis areas are referred to as Critical Emphasis Areas 
(CEAs).  At Nevada’s first safety summit (held on June 16-17, 2004), five initial Critical 
Emphasis Areas (CEAs) were identified: 

1. Making Walking and Street Crossing 
Safer 

2. Reducing Impaired Driving 
3. Increasing Seat Belt Usage 

4. Improving the Design and Operation of 
Highway Intersections 

5. Keeping Vehicles on the Roadway 

A later task during the development of the SHSP was to verify the selections of the CEAs.  For 
further information of the selection of the CEAs, refer to Chapter 2. 
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2. Selection of a Safety Goal and Confirmation of 
the Critical Emphasis Areas 

2.1 Identification of a Statewide Safety Goal  
One of the first steps in the development of a SHSP is to establish a statewide safety goal.  The 
national highway safety goal is a 33% reduction in the national fatality rate between 2003 (actual 
= 1.5 fatalities per 100 million vehicle miles [MVM]) and 2008 (goal = 1.0 fatalities per 100 
MVM) (see Figure 2.1).  Achieving this goal is expected to reduce the annual traffic fatalities by 
5,000 to 7,000.  A necessary part of this goal is that each individual state does its part to help 
reduce the national fatality rate. 

FIGURE 2.1 
National and Nevada Traffic Safety Goals 

 

For Nevada, a variety of alternative safety goals were initially considered by the NECTS.  These 
safety goals are also illustrated in Figure 2.1 and include1: 
• Reduce Nevada’s fatality rate to the adopted national goal of 1.0 fatalities per 100 MVM.  

With this goal, the State would expect annual traffic fatalities to decrease from 360 in 2003 to 
approximately 240 or fewer per year by 2008. 

• Reduce Nevada’s fatality rate by 33%, consistent with the national goal.  With this goal, the 
State would expect the fatality rate to decrease from 1.91 in 2003 to 1.27 by 2008, which 
would mean the annual traffic fatalities would decrease to approximately to 300 in 2008. 

• Adopt an absolute reduction in the number of traffic fatalities (i.e., 275 or fewer traffic 
fatalities per year by 2008). 

                                                      
1 NOTE: An x% reduction in the traffic fatality rate between 2003 and 2008 does not translate into an equal percent reduction in the 
number of fatalities because the VMT is expected to continue to grow at nearly 7% per year. 
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At their first meeting (September 7, 2005), the NECTS considered these alternatives and adopted 
a goal parallel to the national goal for Nevada’s statewide safety goal.  Therefore, Nevada’s 
safety goal for their SHSP is a 33% reduction in the State’s traffic fatality rate from 1.91 
fatalities per 100MVM in 2003 to 1.27 fatalities per 100MVM by 2008.  It is expected that 
achieving this goal would save approximately 100 lives each year in Nevada. 

2.2 Review of Statewide Fatal Crash Data by AASHTO’s 22 
Emphasis Areas 

As referenced in Chapter 1, Nevada used AASHTO’s 22 emphasis areas as the building blocks 
for their own SHSP.  This included an evaluation of emphasis areas at a safety summit held in 
June of 2004 and with the assistance of the State’s safety partners; initial identification of five 
CEAs. 

The second task in the SHSP development process involved reviewing the most current 
summary of Nevada’s fatal crashes (1998-2002) associated with the 22 emphasis areas (see Table 
2.1 and Figure 2.2) to reevaluate the initial selection of the CEAs.  As seen in the fatal crash 
summary, the seven categories with the highest number of fatal crashes include: 

1. Unrestrained vehicle occupants (57%) 
2. Run-off the road crashes (40%) 
3. Alcohol-related crashes (35%) 
4. Intersection crashes (19%) 

5. Inattentive and asleep/fatigued drivers 
(18%) 

6. Involved a driver under 21 (17%) 
7. Pedestrians (15%) 

2.3 Final Confirmation of the CEAs 
Following the review of Nevada’s fatal crash records, the TWG met to discuss the selection of 
the CEAs.  The breakdown of the fatal crash information showed that the original CEAs (see 
Section 1.3.2) identified five of the top seven categories based on the number of traffic fatalities 
or fatal crashes.  Of the top seven, only the issue of young drivers and inattentive drivers was 
not included in the original CEAs.  Since the original recommendation for CEAs made at the 
June, 2004 safety summit did cover a majority of the top emphasis areas, the TWG elected to 
generally stay with the original recommendation for Nevada’s CEAs.  The only modification to 
the CEAs is that Keeping Vehicles on the Road was expanded from road departure crashes to 
include all facets of lane departure crashes (i.e., Minimizing the Consequences of Leaving the 
Road and Reducing Head-on and Across-Median Crashes).  Therefore, the selected CEAs for 
the Nevada SHSP are: 

1. Making Walking and Street Crossing Safer 
2. Reducing Impaired Driving 
3. Increasing Seat Belt Usage 
4. Improving the Design and Operation of Intersections 
5. Keeping Vehicles on the Roadway, Minimizing the Consequences of Leaving the Road, 

& Reducing Head-On and Across-Median Crashes 
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TABLE 2.1 
Summary of Nevada Fatal Crashes by Emphasis Areas 

 Emphasis Areas Nevada Fatal Crashes* Percent 
Instituting Graduated Licensing for Young 
Drivers 

249 fatal crashes involved a driver 
under the age of 21 17% 

Ensuring Drivers are Licensed and Fully 
Competent -- NA  -- 

Sustaining Proficiency in Older Drivers 111 fatal crashes involved a driver 
between the age of 65 and 74 
98 fatal crashes involved a driver over 
the age of 74 

7% 
 
7% 

Curbing Aggressive Driving 180 fatal crashes listed speeding or 
reckless action as a contributing factor 12% 

Reducing Impaired Driving 607 fatalities were alcohol related 35% 
Keeping Drivers Alert 219 fatal crashes listed inattentive as a 

contributing factor 
45 fatal crashes listed asleep or fatigued 
as the driver’s physical condition 

15% 
 
3% 

Increasing Driver Safety Awareness -- NA  -- 

Part 1: 
Drivers 

Increasing Seat Belt Usage and Improving 
Airbag Effectiveness 

822 vehicle occupant fatalities (out of 
1,436 vehicle occupant fatalities) were 
not using a restraint device 

57% 

Making Walking and Street Crossing Easier 265 pedestrian fatalities 15% Part 2: 
Special 
Users 

Ensuring Safer Bicycle Travel 28 bicyclists fatalities 2% 

Improving Motorcycle Safety and Increasing 
Motorcycle Awareness 109 motorcyclists fatalities 6% 

Making Truck Travel Safer 184 fatal crashes involving heavy trucks 12% 

Part 3: 
Vehicles 

Increasing Safety Enhancements in Vehicles -- NA -- 
Reducing Vehicle-Train Crashes 1 fatal crash involving a collision with a 

train 0% 

Keeping Vehicles on the Roadway 596 fatal run-off the road crashes 40% 
Minimizing the Consequences of Leaving  the 
Road 

Top 5 fatal run -off the road collisions: 
 - Overturned (46%) 
 - Other (18%) 
 - Struck fixed object (15%) 
 - Overturned in median (14%) 
 - Struck median fixed object (3%) 

Improving the Design and Operation of Highway 
Intersections 287 fatal crashes at an intersection 19% 

Reducing Head-On and Across-Median 
Crashes 

115 fatal head-on and across-median 
crashes 8% 

Part 4: 
Highways 

Designing Safer Work Zones 48 work zone fatalities 3% 
Part 5: 
EMS 

Enhancing Emergency Medical Capabilities to 
Increase Survivability -- NA -- 

Improving Information and Decision Support 
Systems -- NA -- Part 6: 

Manage-
ment Creating More Effective Processes and Safety 

Management Systems -- NA -- 

* Source: Nevada Crash Database (1998 – 2002 ) 
NOTE: Between 1998 and 2002, there were 1,503 fatal crashes and 1,729 traffic fatalities in Nevada. 
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TABLE 2.1 
Summary of Nevada Fatal Crashes by Emphasis Areas 

 Emphasis Areas Nevada Fatal Crashes* Percent 

FIGURE 2.2 
Illustration of How Nevada’s Fatal Crashes Stack Up and the Needed Reduction in Order to Meet the 2008 Safety Goal 

2.4 Review of Fatal Crash Information for the CEAs 
Prior to the November, 2005 safety summit, Nevada’s fatal crash records (1998-2002) were 
reviewed and summarized into fact sheets and were used by the participants to help identify 
major patterns or contributing factors when prioritizing the related strategies.  A copy of these 
fact sheets has been provided at the end of this chapter for review.  In addition, a summary of 
the key findings for each CEA identified during the crash review are provided below2. 

 

 

                                                      
2 Many fatal crashes and fatalities are “double counted” in the summaries, in other words will not be exclusive to one category.  For 
example, an alcohol-related fatal crash could also involve an unbelted vehicle occupant. 
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Making Walking and Street Crossing Safer 

• A majority of pedestrian fatalities occurred along/on urban roadways (88%), while nearly 
half of all pedestrian fatalities were on urban minor arterials (49%) followed by principal 
arterials (23%). 

• Pedestrian fatalities were most often located in Clark County (72%) and Washoe County 
(18%). 

• Only 25% of pedestrian fatalities occurred at intersections, which reflects that 42% of the 
reported pedestrian actions were reported as “crossing not at intersection – no crosswalk”. 

• Of all pedestrian fatalities, 36% involved an action that was not classified as “crossing”. 
• Of the pedestrians killed, 68% were male and 29% had alcohol involved. 
• 69% of pedestrian fatalities occurred at night, with 28% between 6:00 PM – 9:00 PM, 18% 

between 9:00 PM – 12:00 AM, and 14% between 12:00 AM – 3:00 AM. 

Reducing Impaired Driving 

• Alcohol-related fatalities were split evenly between urban and rural roads.  These crashes 
were also split nearly equal across interstates & freeways (22%), principal arterials (23%), 
minor arterials (21%), and collectors (21%). 

• 54% of alcohol-related fatalities were in Clark County followed by Washoe County with 
12%. 

• Run-off the road crashes accounted for 65% of all alcohol-related fatalities. 
• Most alcohol-related fatalities occurred between 3:00 PM and 6:00 AM (80%) and 58% of 

alcohol-related fatalities occurred on Friday, Saturday, or Sunday. 

Increasing Seat Belt Usage 

• 56% of unbelted vehicle occupant fatalities occurred on rural roads.  31% of unbelted 
fatalities were located on interstates & freeways followed by principal arterials with 23%. 

• 52% of unbelted fatalities occurred in Clark County and was followed by Washoe County 
with 10%. 

• The most common crash type in which an unbelted fatality occurred was a run-off the road 
crash (62%). 

• Males accounted for 71% of unbelted fatalities and 68% of the vehicle occupants killed were 
between the ages of 16 and 55. 

• Half of the unbelted fatalities occurred on Friday, Saturday and Sunday. 
• Of vehicle occupant fatalities, unbelted vehicle occupants accounted for 56% of all deaths.  

However, the vehicle occupants not wearing safety belts and involved in the fatal crashes 
accounted for only 36% of the injured occupants and 11% of the uninjured vehicle 
occupants. 

Improving the Design and Operation of Highway Intersections 

Unsignalized Intersections: 

• 80% of fatalities occurred at an urban intersection.  Intersections on minor arterials 
accounted for 34% of the fatalities. 

• 51% of the intersection fatalities occurred on 2-lane roads and 46% on multi-lane roads. 
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• Clark County had 69% of the fatalities and was followed by Washoe County with 13%. 
• Alcohol involvement was reported in 33% of the crashes. 
• The leading contributing factor was “failure to yield” (44%). 
• Just over half (52%) occurred during periods of darkness. 

Signalized Intersections: 

• 98% of fatalities occurred at an urban intersection.  Intersections on minor arterials 
accounted for 50% of the fatalities while 33% were at principal arterial intersections. 

• 49% of the intersection fatalities occurred on 6-lane divided roads and 33% on 4-lane roads 
(divided and undivided). 

• Clark County had 84% of the fatalities and was followed by Washoe County with 13%. 
• The leading crash type for signalized intersection fatalities was “pedestrian and pedal cycle” 

(25%) followed closely by angle (24%) and left turn (20%). 
• Alcohol involvement was reported in 32% of the crashes. 
• The leading contributing factor was “failure to yield” (50%). 
• Just over half (51%) occurred during periods of darkness. 

Keeping Vehicles on the Roadway, Minimizing the Consequences of Leaving the Road, & 
Reducing Head-On and Across-Median Crashes 

Head-On and Across Median Crashes: 

• 72% of related fatalities happened on rural roads.  Interstates & freeways and principal 
arterials each had 34% of the head-on and across median fatalities. 

• While Clark County (45%) and Washoe (11%) were still the top two counties, Elko, Nye, 
Lyon and Churchill each had 6% to 8% of the fatalities. 

• 30% of across median and head-on fatalities were reported to have alcohol involved. 
• 58% of the crashes happened in daylight conditions. 

Run-Off the Road Crashes: 

• Rural roads accounted for 63% of fatal run-off the road crashes.  A run-off the road crash 
was most likely to happen on an interstate/freeway (35%), followed by collectors and 
principal arterials with 20% each. 

• Alcohol involvement was reported in 44% of run-off the road fatalities. 
• The top four counties for run-off the road fatalities are Clark (48%), Washoe (11%), Elko 

(9%), and Nye (9%). 
• Two-lane roadways accounted for 45% of run-off the road fatalities and 46% on 4-/6-lane 

divided roadways. 
• 51% of run-off the road fatalities occurred during daylight conditions. 
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Fatal Crashes Involving Pedestrians 
NEVADA STRATEGIC HIGHWAY SAFETY PLAN 

 

How Significant is the Problem? 
On Nevada roadways, there were 265 fatal crashes 
between 1998 and 2002 in which a pedestrian was 
killed, resulting in a total of 276 pedestrian 
fatalities, which is an average of 55 pedestrian 
fatalities per year.  This accounts for 
approximately 16% of all traffic fatalities during 
the five year period. 

What is the Nevada Goal? 
Nevada’s goal is to reduce the number of traffic 
fatality rate by 33% (in 2003, the State’s fatality rate 
was 1.91 fatalities per 100 MVM travel).  For ped-
estrian fatalities, this translates into reducing the 
annual fatalities from 55 per year to 37 per year. 

What are the Contributing Factors? 
Road and Area Type 
• 88% of pedestrian fatalities were on urban 

roadways. 
• Nearly half of all pedestrian fatalities were on 

urban minor arterials followed by urban 
principal arterials with 23%. 

Functional Classification Urban Rural 

Interstates & Freeways 7% 4% 

Principal Arterials 23% 4% 

Minor Arterials 49% 1% 

Collectors 2% 1% 

Local Roads 7% 2% 

Total by Area Type 88% 12% 

Total 100% 

Location 
• 72% (200 of 276) of pedestrian fatalities were in 

Clark County and 18% (50 of 276) were in 
Washoe County. 

• Only 25% (70 of 276) occurred at an 
intersection. 

The Pedestrian 
• 68% (189 of 276) of the pedestrians killed were 

male. 
• The three top age groups were: 

 66+ (57 of 276, 21%), 
 36-45 (55 of 276, 20%), and 
 46-55 (48 of 276, 17%). 

Age Group Male Female 

1 – 15 10 (4%) 6 (2%) 

16 – 20 9 (3%) 6 (2%) 

21 – 25 3 (1%) 1 (<1%) 

26 – 35 23 (8%) 8 (3%) 

36 – 45 31 (11%) 24 (9%) 

46 – 55 34 (12%) 14 (5%) 

56 – 65 24 (9%) 7 (3%) 

66+ 41 (15%) 16 (6%) 

Unknown 14 (5%) 5 (2%) 

Totals by Gender 189 (68%) 87 (32%) 

Population Total 276 (100%) 

• Alcohol involvement by the pedestrian was 
listed in 81 of the 276 pedestrian fatalities 
(29%). 

• 42% (117 of 276) were crossing the road at a 
non-intersection location without a marked 
crosswalk. 

Pedestrian Action Fatalities Percentage 

X-ing Not at Intersection - 
No Crosswalk 117 42% 

Not in Roadway 24 9% 
X-ing at Intersection – No 
Signal 22 8% 

X-ing at Intersection – 
Against Signal 20 7% 

Ran into Roadway 15 5% 
Walking in Roadway with 
Traffic – No Sidewalks 12 4% 

X-ing at Intersection – 
With Signal 12 4% 
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Fatal Crashes Involving Pedestrians 
NEVADA STRATEGIC HIGHWAY SAFETY PLAN 

 

The Vehicle Driver 
• 84% (232 of 275) of drivers involved in a 

pedestrian fatality were driving a passenger 
vehicle (i.e., standard passenger car, small 
passenger car, and pickup).  Buses, motor 
homes, single unit trucks, and semis accounted 
for only 11% of the vehicles involved in 
pedestrian fatalities. 

• 16% (45 of 276) of pedestrian fatalities involved 
a drunk or drinking driver. 

Time-of-Day & Day of Week 
• A pedestrian fatality was most likely to occur 

between 6:00 – 9:00 PM.  9:00 PM through 3:00 
AM was also a common time for pedestrian 
fatalities to occur. 

Time of Day Fatalities Percentage 

Midnight to 02:59 40 14% 

3:00 to 05:59 23 8% 

6:00 to 08:59 19 7% 

9:00 to 11:59 23 8% 

12:00 to 14:59 15 5% 

15:00 to 17:59 30 11% 

18:00 to 20:59 77 28% 

21:00 to 23:59 49 18% 

• 51% (140 of 276) of the pedestrian fatalities 
occurred on Friday and the weekend.  
However, Tuesday (48 of 276, 17%) was tied 
for the second highest number of fatalities. 

Day of Week Fatalities Percentage 

Sunday 48 17% 

Monday 26 9% 

Tuesday 48 17% 

Wednesday 31 11% 

Thursday 31 11% 

Friday 49 18% 

Saturday 43 16% 

 

Other 
• Adverse weather was a factor in a small 

percentage of pedestrian fatalities. 

Weather         
Condition Fatalities Percentage 

Clear 222 80% 

Cloudy 44 16% 

High Winds 1 <1% 

Raining 5 2% 

Snowing 4 1% 

• A majority of pedestrian fatalities occurred 
during dark conditions. 

Light Condition Fatalities Percentage 

Dark 190 69% 

Dusk 4 1% 

Daylight 82 30% 

Some Existing Safety Activities 
• NDOT is developing a pedestrian high crash 

location program to be included in the HSIP. 
• NDOT has conducted approximately 10 Road 

Safety Audits (RSA). 
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Fatal Crashes Involving Alcohol Impairment 
NEVADA COMPREHENSIVE HIGHWAY SAFETY PLAN 

 

How Significant is the Problem? 
On Nevada roadways, there were 423 fatal crashes 
between 1998 and 2002 in which the crash was 
classified as “alcohol related.” These crashes 
resulted in a total of 464 fatalities, which is an 
average of 93 fatalities per year.  This accounts for 
approximately 27% of all traffic fatalities during 
the five-year period. 

What is the Nevada Goal? 
Nevada’s goal is to reduce the number of traffic 
fatality rate by 33% (in 2003, the State’s fatality rate 
was 1.91 fatalities per 100 MVM travel).  For 
alcohol-related fatalities, this translates into 
reducing the annual fatalities from 93 per year to 
62 per year. 

What are the Contributing Factors? 
Road and Area Type 
• Alcohol-related fatalities were split nearly 

equally between urban roadways (234 of 464, 
50%) and rural roadways (230 of 464, 50%). 

• Combining rural and urban roadways, 
interstate/freeways, principal arterials, minor 
arterials, and collectors each had 20-24% of the 
alcohol-related fatalities.  However, 14-16% of 
alcohol-related fatalities occurred on rural 
principal arterials, urban minor arterials, and 
rural collectors each. 

Functional Classification Urban Rural 

Interstates & Freeways 11% 11% 

Principal Arterials 9% 14% 

Minor Arterials 16% 5% 

Collectors 6% 15% 

Local Roads 8% 5% 

Total by Area Type 50% 50% 

Total 100% 

Location 
• 54% (250 of 464) of alcohol-related fatalities 

were in Clark County. 

Top 5 Counties  Fatalities Percentage 

Clark 250 54% 

Washoe 57 12% 

Nye 28 6% 

Churchill & Elko (Each) 20 4% 

• Only 20% (92 of 464) occurred at an 
intersection. 

Crash Type 
• For alcohol related fatalities, a majority of the 

crashes were related to lane departure (i.e., 
run-off road, and head-on). 

Crash Type Fatalities Percentage 

Run-off Road 302 65% 

Angle 41 9% 
Head-On & Sideswipe 
Opposite 37 8% 

Overturn/Jack Knife/Out 
of Control in Roadway 31 7% 

Chain Reaction 18 4% 

Other 15 3% 

Left Turn 10 2% 

Rear End 10 2% 

• A majority of alcohol related run-off road 
fatalities were overturned vehicles. 

Run-off Road Crashes Fatalities Percentage 

Overturned 145 48% 

Other Combination 64 21% 

Struck Fixed Object (FO) 46 15% 

Overturned in Median 27 9% 

Struck FO in Median 11 4% 

Overturned Down Cliff 5 2% 

Stuck Embankment 4 1% 

Total 302 100% 
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Fatal Crashes Involving Alcohol Impairment 
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The Driver 
• 75% of the drivers were male. 
• A majority of drivers involved in an alcohol-

related fatality were between the age of 26 and 
45 (212 of 464, 46%). 

Age Group Fatalities Percentage 

1 – 15 4 1% 

16 – 20 54 12% 

21 – 25 64 14% 

26 – 35 100 22% 

36 – 45 112 24% 

46 – 55 58 13% 

56 – 65 36 8% 

66+ 19 4% 

Unknown 17 4% 

• Other than alcohol use, the top contributing 
factors in alcohol-related fatalities are: 

Top Contributing 
Factors Fatalities Percentage 

Inattentive Driving 67 14% 

Excessive Speed 51 11% 

Failure to Yield 28 6% 
Speed too Fast for 
Conditions 18 4% 

Driving in Other 
Than Proper Manner 12 3% 

On Wrong Side of 
Roadway 12 3% 

Weather 
• Nearly 98% occurred during clear/cloudy 

conditions. 
Weather         

Condition Fatalities Percentage 

Clear 367 79% 

Cloudy 87 19% 

High Winds 2 <1% 

Raining 5 1% 

Unknown 3 <1% 

Time-of-Day & Day of Week 
• Most alcohol-related fatalities occurred 

between 3:00 PM – 6:00 AM (372 of 464, 
80%). 

Time of Day Fatalities Percentage 

Midnight to 02:59 84 18% 

3:00 to 05:59 68 15% 

6:00 to 08:59 36 8% 

9:00 to 11:59 27 6% 

12:00 to 14:59 29 6% 

15:00 to 17:59 74 16% 

18:00 to 20:59 65 14% 

21:00 to 23:59 81 17% 

• 44% (207 of 464) of the alcohol-related 
fatalities occurred on Saturday or Sunday.  
An additional 14% (67 of 464) of the alcohol-
related fatalities were on Friday. 

Day of Week Fatalities Percentage 

Sunday 99 21% 

Monday 48 10% 

Tuesday 42 9% 

Wednesday 50 11% 

Thursday 50 11% 

Friday 67 14% 

Saturday 108 23% 

Some Existing Safety Activities 
• Overtime funding for check points, saturation 

patrols, and Selective Enforcement events. 
• Assist courts that have elected to conduct a 

pre-sentencing intervention program. 
• Grants to law enforcement agencies to conduct 

Drug Recognition Expert training. 
• Grants to assist prosecutors in the prosecution 

of impaired drivers. 
• Statewide Impaired Driving Council to 

facilitate the exchange of information among 
local and state agencies. 
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Fatal Crashes Involving Unbelted Veh. Occupants 
NEVADA COMPREHENSIVE HIGHWAY SAFETY PLAN 

 

How Significant is the Problem? 
On Nevada roadways, there were 780 fatalities 
between 1998 and 2002 in which the vehicle 
occupant was unbelted.  This accounts for 
approximately 46% of all traffic fatalities (1,714) 
and 56% of all vehicle occupant fatalities (1,405) 
during the five-year period. 

What is the Nevada Goal? 
Nevada’s goal is to reduce the number of traffic 
fatality rate by 33% (in 2003, the State’s fatality rate 
was 1.91 fatalities per 100 MVM travel).  For 
unbelted vehicle occupant fatalities, this translates 
into reducing the annual fatalities from an average 
of 156 per year to 104 per year. 

What are the Contributing Factors? 
Road and Area Type 
• Unbelted vehicle occupants were only slightly 

more likely to occur on a rural road (440 of 780, 
56%) versus an urban road (340 of 780, 44%). 

• Interstate & freeway facilities had 31% (238 of 
780) of unbelted vehicle occupants, followed 
by principal arterials with 23% (183 of 780). 

• Unbelted vehicle occupant fatalities were 
concentrated on rural interstates (135 of 780, 
17%), rural principal arterials (116 of 780, 15%), 
and urban minor arterials (108 of 780, 14%). 

Functional Classification Urban Rural 

Interstates & Freeways 12% 18% 

Principal Arterials 9% 15% 

Minor Arterials 14% 5% 

Collectors 5% 12% 

Local Roads 4% 6% 

Total by Area Type 44% 56% 

Total 100% 

Location 
• 52% (403 of 780) of unbelted vehicle occupant 

fatalities were in Clark County. 

Top 6 Counties  Fatalities Percentage 

Clark 403 52% 

Washoe 80 10% 

Elko 59 8% 

Nye 41 5% 

Lyon 33 4% 

Churchill 30 4% 

Crash Type 
• A high percentage of unbelted fatalities 

occurred in lane departure crashes (i.e., run-off 
road, and head-on). 

Crash Type Fatalities Percentage 

Run-off Road 487 62% 

Angle 66 9% 
Head-On & Sideswipe 
Opposite 65 9% 

Overturn/Jack Knife/Out 
of Control in Roadway 60 8% 

Other 27 3% 

Chain Reaction 27 3% 

Left Turn 27 3% 

Rear End 21 3% 

• 50% of unbelted vehicle occupant fatalities in 
run-off road crashes were overturned vehicles. 

Run-off Road Crashes Fatalities Percentage 

Overturned 245 50% 

Other Combination 83 17% 

Struck Fixed Object 67 14% 

Overturned in Median 36 13% 

Overturned Down Cliff 12 2.5% 
Struck Fixed Object in 
Median  12 2.5% 

Stuck Embankment 4 1% 

Into River 1 <1% 

Total 302 100% 
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Fatal Crashes Involving Unbelted Veh. Occupants 
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The Vehicle Occupant 
• 71% (551 of 780) of the unbelted fatalities were 

male. 
• Vehicle occupants between the ages of 16 and 

55 accounted for 68% of the unbelted fatalities. 

Age Group Male Female 

1 – 15 38 (5%) 24 (3%) 

16 – 20 78 (10%) 31 (4%) 

21 – 25 67 (9%) 23 (3%) 

26 – 35 89 (11%) 27 (3%) 

36 – 45 82 (10%) 36 (5%) 

46 – 55 69 (9%) 29 (4%) 

56 – 65 43 (6%) 26 (3%) 

66+ 36 (5%) 25 (3%) 

Unknown 49 (6%) 8 (1%) 

Totals by Gender 551 (71%) 229 (29%) 

Population Total 780 (100%) 

• Alcohol and inattentive driving were the most 
cited contributing factors in a fatal crash 
involving an unbelted vehicle occupant. 

Top 10 Contributing 
Factors Fatalities Percentage 

DUI Alcohol 202 26% 

Inattentive Driving 173 22% 

Excessive Speed 95 12% 

Failure to Yield 74 9% 
Speed too Fast for 
Conditions 48 6% 

DUI Drugs 37 5% 

Fatigued Driver 36 5% 
On Wrong Sid of 
Roadway 36 5% 

Driving in Other 
Than Proper Manner 16 2% 

Defective Tires 15 2% 
Failure to Reduce 
Speed 15 2% 

Time-of-Day & Day of Week 
Time of Day Fatalities Percentage 

Midnight to 02:59 104 13% 

3:00 to 05:59 91 12% 

6:00 to 08:59 90 12% 

9:00 to 11:59 65 8% 

12:00 to 14:59 87 11% 

15:00 to 17:59 128 16% 

18:00 to 20:59 113 14% 

21:00 to 23:59 102 13% 

• Half of unbelted fatalities occurred Friday, 
Saturday or Sunday (391 of 780, 50%). 

Day of Week Fatalities Percentage 

Sunday 135 17% 

Monday 116 15% 

Tuesday 83 11% 

Wednesday 106 14% 

Thursday 84 11% 

Friday 111 14% 

Saturday 145 19% 

Role of Seat Belt in Injury Severity 
In the fatal crashes that occurred between 1998 and 
2002, unbelted vehicle occupants were found to 
account for 56% of all vehicle occupant fatalities.  
However, unbelted vehicle occupants accounted 
for only 36% of the injured vehicle occupants and 
11% of the uninjured vehicle occupants that were 
involved in the fatal crashes. 

Some Existing Safety Activities 
• Highly visible enforcement coupled with 

highly visible paid and earned media (i.e., 
Click It or Ticket). 

• Law Enforcement training/briefings on 
occupant restraints, NV law, etc. 

• Certification training on child passenger safety 
• Joining Forces 
• Family Vehicle Safety Program 
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Fatal Crashes at Unsignalized Intersections 
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How Significant is the Problem? 
At Nevada’s unsignalized intersections, there were 
211 fatal crashes between 1998 and 2002, resulting 
in a total of 239 traffic fatalities, which is an 
average of 48 fatalities per year.  This accounts for 
approximately 14% of all traffic fatalities during 
the five-year period. 

What is the Nevada Goal? 
Nevada’s goal is to reduce the number of traffic 
fatality rate by 33% (in 2003, the State’s fatality rate 
was 1.91 fatalities per 100 MVM travel).  For 
unsignalized intersection fatalities, this translates 
into reducing the annual fatalities from 48 per year 
to 32 per year. 

What are the Contributing Factors? 
Road and Area Type 
• 80% (191 of 239) of unsignalized intersection 

fatalities occurred at urban intersections. 
• 28% (66 of 239) of unsignalized intersection 

fatalities were at urban minor arterials 
intersections. 

Functional Classification Urban Rural 

Interstates & Freeways 10% 2% 

Principal Arterials 15% 5% 

Minor Arterials 28% 6% 

Collectors 12% 5% 

Local Roads 15% 2% 

Total by Area Type 80% 20% 

Total 100% 

Location 
• Clark (165, 69%), Washoe (31, 13%), Lyon (11, 

5%), Nye (10, 4%), and Churchill (9, 4%) 
• 51% (123 of 239) of the intersections were on 2-

lane roads; 46% (108 of 239) were on multi-lane 
roads; with the remaining on one-way roads. 

Crash Type 
• The top four crash types were angle, run-off 

road, pedestrian & pedal cycle, and left turn. 
Crash Type Fatalities Percentage 

Angle 81 34% 
Run-off Road 47 20% 
Pedestrian and Pedal cycle 40 17% 
Left Turn 23 10% 
Chain Reaction 19 8% 
Overturn & Out of Control 
in Roadway 12 5% 

Rear End & Sideswipe 
Same Direction 7 3% 

Other 6 2% 
Right Turn 4 1% 

Contributing Factors 
• Alcohol involvement was reported in 33% (80 

of 239) of traffic fatalities at unsignalized 
intersections. 

• Failure to yield was reported for 44% (105 of 
239), ped in roadway for 9% (21 of 239), 
inattentive driving for 8% (19 of 239), and 
excessive speed for 8% (18 of 239). 

Other 
• 97% (231 of 239) of unsignalized intersection 

fatalities occurred when the weather was 
described as clear or cloudy. 

• Just over half (123 of 239, 52%) of unsignalized 
intersection fatalities occurred during dark 
conditions. 

Light Condition Fatalities Percentage 
Dark 123 52% 
Dusk 8 3% 
Daylight 108 45% 

Some Existing Safety Activities 
• Review high crash locations with local 

agencies quarterly as part of the HSIP. 
• Conducted several Safety Charrettes. 
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Fatal Crashes at Signalized Intersections 
NEVADA COMPREHENSIVE HIGHWAY SAFETY PLAN 

 

How Significant is the Problem? 
At Nevada’s signalized intersections, there were 
189 fatal crashes between 1998 and 2002, resulting 
in a total of 204 traffic fatalities, which is an 
average of 41 fatalities per year.  This accounts for 
approximately 12% of all traffic fatalities during 
the five-year period. 

What is the Nevada Goal? 
Nevada’s goal is to reduce the number of traffic 
fatality rate by 33% (in 2003, the State’s fatality rate 
was 1.91 fatalities per 100 MVM travel).  For 
signalized intersection fatalities, this translates into 
reducing the annual fatalities from 41 per year to 
27 per year. 

What are the Contributing Factors? 
Road and Area Type 
• 98% (199 of 204) of signalized intersection 

fatalities occurred at urban intersections. 
• 50% (102 of 204) of signalized intersection 

fatalities were at urban minor arterials 
intersections and 33% (68 of 204) were at 
principal arterial intersections. 

Functional Classification Urban Rural 

Interstates & Freeways 10% 0% 

Principal Arterials 33% 1% 

Minor Arterials 50% 1% 

Collectors 5% <1% 

Local Roads 0% 0% 

Total by Area Type 98% 2% 

Total 100% 

Location 
• 97% of fatalities at signalized int. were in Clark 

(84%) and Washoe (13%) counties. 
• 49% (100 of 204) of the intersections were on 6-

lane divided roads; 33% (67 of 204) were 4-lane 
roads (divided and undivided). 

Crash Type 
• The top four crash types were pedestrian & 

pedal cycle, angle, left turn, and chain reaction. 

Crash Type Fatalities Percentage 
Pedestrian and Pedal cycle 51 25% 
Angle 49 24% 
Left Turn 40 20% 
Chain Reaction 33 16% 
Run-off Road 16 8% 
Rear End 10 5% 
Out of Control in 
Roadway 3 1% 

Other 2 1% 

Contributing Factors 
• Alcohol involvement was reported in 32% (65 

of 204) of traffic fatalities at signalized 
intersections. 

• Failure to yield was reported for 50% (101 of 
204), ped in roadway for 15% (30 of 204), DUI 
drugs for 6% (12 of 204), and excessive speed 
for 4% (9 of 204). 

Other 
• 99.5% (203 of 204) of signalized intersection 

fatalities occurred when the weather was 
described as clear or cloudy. 

• Just over half (104 of 204, 51%) of signalized 
intersection fatalities occurred during dark 
conditions. 

Light Condition Fatalities Percentage 
Dark 104 51% 
Dusk 2 1% 
Daylight 98 48% 

Some Existing Safety Activities 
• Employ Stewardship program to expedite 

intersection improvements. 
• GIS analysis to identify high crash 

intersections statewide. 
• Conducted approximately 10 RSA. 
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Fatal Head-On and Across Median Crashes 
NEVADA COMPREHENSIVE HIGHWAY SAFETY PLAN 

 

How Significant is the Problem? 
At Nevada’s roadways, there were 167 fatal head-
on crashes and 27 fatal sideswipe (opposite 
direction) crashes between 1998 and 2002, 
resulting in a total of 254 traffic fatalities.  At an 
average of 51 fatalities per year, this accounts for 
approximately 15% of all traffic fatalities during 
the five-year period.  70 of the 254 fatalities were 
across median crashes on interstates and freeways. 

What is the Nevada Goal? 
Nevada’s goal is to reduce the number of traffic 
fatality rate by 33% (in 2003, the State’s fatality rate 
was 1.91 fatalities per 100 MVM travel).  For head-
on and sideswipe (HO & SSW) fatalities, this 
translates into reducing the annual fatalities from 
51 per year to 34 per year. 

What are the Contributing Factors? 
Road and Area Type 
• 72% (182 of 254) of HO & SSW fatalities 

occurred on rural roadways. 
• Interstates/freeways and principal arterials 

each had 34% (87 of 254) of HO & SSW 
fatalities. 

Functional Classification Urban Rural 
Interstates & Freeways 9% 25% 
Principal Arterials 6% 28% 
Minor Arterials 8% 7% 
Collectors 4% 10% 
Local Roads 1% 2% 
Total by Area Type 28% 72% 
Total 100% 

Location 
• Top six counties for HO & SSW fatalities are: 

Clark (114 of 254, 45%), Washoe (28 of 254, 
11%), Elko (21 of 254, 8%), Nye (20 of 254, 8%), 
Lyon (15 of  254, 6%) and Churchill (15 of 254, 
6%). 

Contributing Factors 
• Alcohol involvement was reported in 30% (75 

of 254) of HO and SSW traffic fatalities. 

Time-of-Day 
• The peak time for HO & SSW fatalities was 

3:00 – 6:00 PM (44 of 254, 17%), Midnight – 3:00 
AM (37 of 254, 15%), and 6:00 – 9:00 AM (36 of 
254, 14%). 

Time of Day Fatalities Percentage 
Midnight to 02:59 37 15% 
3:00 to 05:59 32 13% 
6:00 to 08:59 36 14% 
9:00 to 11:59 34 13% 
12:00 to 14:59 30 12% 
15:00 to 17:59 44 17% 
18:00 to 20:59 22 9% 
21:00 to 23:59 19 7% 

Other 
• 97% (246 of 254) of HO & SSW fatalities 

occurred when the weather was clear or 
cloudy. 

• A wet, snowy or icy pavement was a factor in 
a minority of HO & SSW fatalities. 

Road Surface 
Condition Fatalities Percentage 

Dry 230 90% 
Wet 17 7% 
Snow/Ice 7 3% 

• Less than half (105 of 254, 41%) of HO & SSW 
fatalities occurred during dark conditions. 

Light Condition Fatalities Percentage 
Dark 105 41% 
Dusk 2 1% 
Daylight 147 58% 

Some Existing Safety Activities 
• Testing centerline rumble strips. 
• Implemented a median barrier policy. 
• Crash data analysis and mitigation 

recommendations provided to road designers. 
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Fatal Run-Off the Road Crashes 
NEVADA COMPREHENSIVE HIGHWAY SAFETY PLAN 

 

How Significant is the Problem? 
On Nevada’s roadways, there were 605 fatal run-
offs the road crashes between 1998 and 2002, 
resulting in a total of 675 traffic fatalities, which is 
an average of 135 fatalities per year.  This accounts 
for approximately 39% of all traffic fatalities 
during the five-year period. 

What is the Nevada Goal? 
Nevada’s goal is to reduce the number of traffic 
fatality rate by 33% (in 2003, the State’s fatality rate 
was 1.91 fatalities per 100 MVM travel).  For run-
off the road fatalities, this translates into reducing 
the annual fatalities from 135 per year to 90 per 
year. 

What are the Contributing Factors? 
Road and Area Type 
• 63% (433 of 675) of run-off the road fatalities 

occurred on rural roadways. 
• 35% (240 of 675) of run-off the road fatalities 

were on interstates and freeway; followed by 
collectors (134 of 675) and principal arterials 
(130 of 675) with 20% each. 

Functional Classification Urban Rural 
Interstates & Freeways 12% 23% 
Principal Arterials 6% 14% 
Minor Arterials 8% 6% 
Collectors 5% 15% 
Local Roads 5% 6% 
Total by Area Type 36% 64% 
Total 100% 

Contributing Factors 
• Alcohol involvement was reported in 44% (297 

of 695) of run-off the road fatalities. 
• Inattentive driving was reported for 32% (214 

of 675), excessive speed for 16% (109 of 675), 
speed too fast for conditions for 8% (52 of 675), 
and fatigued driver for 6% (39 of 675). 

Location 
• Top four counties for ROR fatalities are: Clark 

(327 of 675, 48%), Washoe (75 of 675, 11%), 
Elko (61 of 675, 9%) and Nye (42 of 675, 9%). 

• 45% (306 of 675) of the fatalities occurred on 2-
lane roads and another 46% (308 of 675) were 
on 4-/6-lane divided roadways. 

Time-of-Day 
• Run-off the road fatalities are spread evenly 

across the day.  However, with lower volumes 
late at night and early morning, these crashes 
would be over represented during these times. 

Time of Day Fatalities Percentage 
Midnight to 02:59 101 15% 
3:00 to 05:59 93 14% 
6:00 to 08:59 76 11% 
9:00 to 11:59 50 8% 
12:00 to 14:59 85 13% 
15:00 to 17:59 103 15% 
18:00 to 20:59 77 11% 
21:00 to 23:59 90 13% 

Other 
• 93% (629 of 675) of run-off the road fatalities 

occurred when the road surface was dry and 
96% (649 of 675) during clear/cloudy 
conditions. 

• Run-off the road fatalities were split nearly 
equally between dark conditions (329 of 675, 
49%) and daylight (332 of 675, 49%). 

Light Condition Fatalities Percentage 
Dark 329 49% 
Dusk 14 2% 
Daylight 332 49% 

Some Existing Safety Activities 
• Researching milled rumble strips to evaluate 

their effectiveness against shoulder width 
• Guardrail inventory for NHS routes 
• Shoulder rumble strips on all rural routes 

with 4’+ shoulder width 
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3. Prioritization of Safety Strategies 

3.1 Strategy Sources and Prioritization Methodology 
On November 7-8, 2005, a second safety summit was conducted with Nevada’s safety partners.  
The purpose of the safety summit was to review and prioritize the strategies associated with 
each of the CEAs.  The initial source of strategies was primarily the guidebooks in the NCHRP 
Report 500 series.  The specific guidebooks used to compile the initial list of strategies are 
summarized in Table 3.1.  In addition to the NCHRP series, some of the strategies had been 
previously documented in a draft Nevada safety plan while others were identified through 
FHWA’s Lead State Initiative in safety plans for Arkansas, Arizona, Virginia, Minnesota and 
Missouri.  Finally, Nevada’s leaders in the EMS field were asked to provide strategies in this 
area since there was a noticeable lack of EMS strategies. 

TABLE 3.1 
Primary Source for Initial Strategies Discussed at Safety Summit 

NCHRP Report 500 Series 

Volume Title 

Making Walking and Street Crossing Safer 

10 A Guide for Reducing Collisions Involving Pedestrians 

Reducing Impaired Driving 

16 A Guide for Reducing Alcohol-Related Collisions 

Increasing Seat Belt Usage 

11 A Guide for Increasing Seatbelt Use 

Improving the Design and Operation of Highway Intersections 

5 A Guide for Addressing Unsignalized Intersection Collisions 

12 A Guide for Reducing Collisions at Signalized Intersections 

Keeping Vehicles on the Roadway, Minimizing the Consequences of Leaving the 
Road, & Reducing Head-On and Across-Median Crashes 

3 A Guide for Addressing Collisions with Trees in Hazardous Locations 

4 A Guide for Addressing Head-On Collisions 

6 A Guide for Addressing Run-Off-Road Collisions 

7 A Guide for Reducing Collisions on Horizontal Curves 

8 A Guide for Reducing Collisions Involving Utility Poles 

The strategies included in each of the NCHRP Report 500 series were initially developed by 
teams of safety experts and then reviewed and refined by panels of practitioners from across the 
US prior to publication.  Based on the recommendations of the expert panels, the guides only 
included the strategies that were considered practicable for most agencies to implement.  The 
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panels also provided basic information on expected effectiveness (i.e., proven, tried, or 
experimental), cost to implement and operate (i.e., low, moderate, or high), and timeframe for 
implementation (i.e., short [<1 year], medium [1-2 years], or long [>2 years]).  For the strategies 
taken from the various statewide safety plans, the information regarding effectiveness, cost, and 
timeframe was generated by the project team and then reviewed by the TWG.  The expected 
effectiveness, implementation cost, and implementation timeframe for all strategies was 
provided to the safety summit participants.   

The safety summit was organized so that multi-disciplinary small groups were created to 
discuss, revise and prioritize the list of strategies for a specific CEA (see Figure 3.1).  One of the 
strengths of the safety summit was the diversity of different agencies and organizations that 
participated in the summit, providing a truly comprehensive “4 E” look at the strategies.  The 
participants included state and local highway and law enforcement agencies, FHWA, FMCSA, 
NHTSA, University researchers, and representatives from the emergency medical field.  See 
Table 3.2 for a complete listing of all participants, including the agency or organization they 
represented. 

FIGURE 3.1 
Group Discussion by the Participants in the Lane Departure Crashes Small Group 
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TABLE 3.2 
Safety Summit Participants – November 7-8, 2005 

 Name Agency 
Erin Breen (facilitator) UNLV 
Fred Droes NDOT 
Valerie Evans Nevada DPS 
Eric Glick NDOT 
Lieutenant Susan Leach LVMPD 
Chris Louis RTC of Washoe County 
Ron Moracco Clark County School District 
Shital Patel City of Henderson 
Chuck Reider NDOT 

Group 1: 
Making 
Walking and 
Street 
Crossing 
Safer 

Maggie Saunders SAFE Communities – UNLV 
Michael Geeser (facilitator) AAA 
Gary Hollis NACO 
Ruedy Edgington NDOT 
Cath Hayes Medicwest Ambulance 
Sandy Heverly STOP DUIO 
John Johansen Nevada DPS 
Mary Martini NDOT 
Diane Pidosny Juvenile Justice System 
Jay Van Sickle NDOT 

Group 2: 
Reducing 
Impaired 
Driving 

Lieutenant Harvey Weatherford Nevada Highway Patrol 
Steve Guderian (facilitator) NHTSA 
Major Rick Bradley Nevada Highway Patrol 
Catherine Cuccaro NDOT 
Captain Tom Johnson Nevada Highway Patrol 
Greg Krause RTC of Washoe County 
Kevin Lee NDOT 
Theresa Pacheco NDOT 
Traci Pearl Nevada DPS 

Group 3: 
Increasing 
Seat Belt 
Usage 

Dennis Taylor NDOT 
Bob Russell (facilitator) RTC of Washoe County 
Chuck Abbott Nevada DPS 
Alma Angeles UMC Trauma Center 
Bill Bensmiller FMCSA 
Harvey Brotzman City of Carson City 
Rich Gent Operation Lifesaver 
Fergus Laughridge Nevada EMS 
Ronald Levine Nevada Motor Transport Association 

Group 4: 
Improving the 
Design and 
Operation of 
Highway 
Intersections 

Scott Thorson NDOT 
Susan Martinovich (facilitator) NDOT 
Kelly Anrig NDOT 
Mike Bernstein Clark County Health Dept. 
Charlie Cerocke NDOT 
Frank Csiga NDOT 
Colonel David Hosmer Nevada Highway Patrol 
Kelly Langdon State of Nevada Health Division 
Bob Heath Nevada State EMS 
Kevin Malone Nevada DMV 
Shashi Nambisan UNLV – TRC 

Group 5: 
Preventing 
Lane 
Departure 
Crashes 

Polly Carolin RTC of Southern Nevada 

The multi-disciplinary small groups were assigned to one CEA and were then responsible for 
revising the list of related strategies (i.e., make additions, deletions, or to re-write a strategy) 
and then performing the initial screening, which was to rank each strategy as a high, medium or 
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low priority.  The ranking given to the strategies reflect the relative importance and ability of 
each strategy to address the major factors contributing to traffic fatalities in Nevada.  The 
complete lists of strategies (nearly 160 for all five CEAs) considered by each of the small groups 
(including the rankings) are presented in Appendix A. 

Following the small group prioritization, the facilitators of each breakout group presented an 
overview of their evaluation and the results of the prioritization to all participants (see Figure 
3.2).  After the presentations, the safety summit concluded with each participant casting votes 
for the strategies they believed have the greatest potential to reduce the number of Nevada’s 
traffic fatalities and meet the 2008 safety goal.  During the voting exercise, the participants were 
allowed to vote for only the high priority strategies identified by the small groups. 

FIGURE 3.2 
Presentation of Intersection Small Group Screening Results to All Participants 

 

3.2 High Priority Strategies Identified at Safety Summit 
One of the key products from the safety summit included the list of high priority strategies as 
well as the voting results.  This information reflects the opinions of the safety summit 
participants, indicating where they suggest the State should invest its safety resources in order 
to reduce the number of traffic fatalities.  An overview of the strategy screening process is 
illustrated in Figure 3.3 and the 38 high priority strategies that received at least one vote, 
organized by the CEAs, are summarized in Table 3.3. 
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FIGURE 3.3 
Safety Summit Screen Process 
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TABLE 3.3 
High Priority Strategies Receiving at Least 1 Vote 

    

Objective Strategy Relative Cost 
to Implement Effectiveness Typical Timeframe 

for Implementation 
Voting 
Results 

Making Walking and Street Crossing Safer     

Reduce pedestrian 
exposure to 
vehicular traffic 
and improve 
visibility between 
motor vehicles and 
pedestrians 

Provide sidewalks/walkways and curb ramps 
(coordinate with the community development 
departments to ensure widely and consistently 
deployed). 
Install or upgrade traffic and pedestrian signals (i.e., 
improved timing, count down timers, image displays, 
extended delay to accommodate elderly, advanced 
WALK display, etc.). 
Construct pedestrian refuge islands and raised 
medians. 
Eliminate screening by physical objects. 

Moderate to 
High 

Proven/Tried/ Experimental 
The presence of sidewalks on both 
sides of the street reduced related 
pedestrian crashes 50% - 90% 
compared to locations with no 
sidewalks. 
Sidewalks were found to have a 
large safety benefit in residential 
and mixed residential areas, but not 
in commercial areas. 

Medium (1-2 yrs.) to 
Long (> 2 yrs.) 24 

Improve 
Pedestrian and 
Motorist Safety 
Awareness and 
Behavior 

Provide education, outreach, and training (i.e., 
meaning of WALK, flashing DON’T WALK and DON’T 
WALK phases; risks on high volume/speed roadways 
resulting from disabled vehicle, motorist assist, and 
crossing multi-lanes; safety education programs in 
schools; Safe Routes to School; bus riders). 
Work with other agencies to modify or strengthen 
existing laws that will promote or enhance ped safety. 
As necessary, provide expert testimony and relevant 
data during the Nevada Legislative sessions that 
promote pedestrian safety. 
Improve reflectorization/conspicuity of pedestrians 
(i.e., reflective clothing) and educate pedestrians on 
their benefits. 

Low to 
Moderate 

Proven/Tried/Experimental 
NHTSA: film aimed at grades K-3 
helped reduce dart and dash 
crashes by 30% among 4- to 6-
year-olds.  Follow-up film for grades 
4-7 helped in a 20% reduction in 
the number of 9- to 12-year olds in 
pedestrian crashes. 

Short (<1 yr.) to 
Medium (1-2 yrs.) 18 

Implement a 
pedestrian safety 
program targeting 
“high crash 
locations” in the 
major urbanized 
areas and select 
rural areas 

Develop a criterion that provides the ability to identify 
pedestrian high crash locations. 
Use proper access management and the concept of 
self-enforcing roadways to improve pedestrian safety. 
Develop standards for the placement (i.e., warrants) 
and design of marked cross walks. 

Low Experimental Short (<1 yr.) 23 
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TABLE 3.3 
High Priority Strategies Receiving at Least 1 Vote 

    

Objective Strategy Relative Cost 
to Implement Effectiveness Typical Timeframe 

for Implementation 
Voting 
Results 

Use enforcement 
to raise 
compliance of laws 
for both motorists 
and pedestrians 

Implement enforcement campaigns in high crash 
locations. 
Educate the court system on the importance of 
judicial follow through on citations. 

Low to 
Moderate Tried/Experimental Short (<1 yr.) to 

Medium (1-2 yrs.) 34 

Reducing Impaired Driving     
Conduct well-publicized compliance checks of alcohol 
retailers to reduce sales to underage persons. Low Tried Short (<1 yr.) 11 

Reduce Excessive 
Drinking and 
Underage Drinking 

Conduct a major public service campaign related to 
impaired driving also targeting issues related to the 
growing senior population. 
Continue to educate the general public, business 
owners, and alcohol servers on the dangers of 
impaired driving. 
Develop and implement a statewide alcohol 
education and enforcement program (doing now with 
several programs of which some have been proven, 
but could further advance by making it a consistent 
statewide program with a focus on underage 
drinking). 

High Tried/Experimental Short (<1 yr.) to 
Medium (1-2 yrs.) 19 

Enforce DUI Laws Conduct regular highly publicized DUI checkpoints 
(coordinated throughout the state). 

Moderate to 
High 

Proven 
NHTSA: routine highly publicized 
use would reduce alcohol-related 
fatalities by 15%.   Range: 10% - 
30%. 

Short (<1 yr.) 22 

Control High BAC 
and Repeat 
Offenders 

Seize vehicles or vehicle license plates 
administratively upon arrest.  Create a “zebra” plate 
that allows officers to identify drivers with history of 
DUI convictions. 

Moderate 

Proven 
License Plate: 50% decrease in 
drinking-driving recidivism for 3rd 
time offenders. Vehicle: decrease 
of 25% [first time] to 38% [repeat 
offenders]. 

Medium (1-2 yrs.) 26 

Increasing Seat Belt Usage     
Maximize use of 
occupant restraints 
by all vehicle 
occupants 

Conduct highly publicized enforcement campaigns to 
maximize restraint use (ensure campaigns have a 
sufficient duration to have significant affect). 

Moderate to 
High 

Proven 
North Carolina: Since 1993, there 
has been a 19% increase in seat 
belt use and a 14% decrease in 
fatal and serious injuries. 

Medium (1-2 yrs.) 25 
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TABLE 3.3 
High Priority Strategies Receiving at Least 1 Vote 

    

Objective Strategy Relative Cost 
to Implement Effectiveness Typical Timeframe 

for Implementation 
Voting 
Results 

Support adoption of a primary seat belt law and 
eliminate gaps in child seat laws. Low 

Proven 
In 2003, seat belt use in states with 
a primary law is on average 11 
percentage points higher than a 
state with a secondary law. 

Medium (1-2 yrs.) 27 

Increase use of changeable message boards and 
signs encouraging restraint use (primary focus on a 
cooperative effort in rural areas). 

Low Tried Medium (1-2 yrs.) 5 

Use social marketing (i.e., movie theaters and DVD 
trailers) to educate the public on seat belt use, and 
perform market research to ensure messages are 
delivered effectively. 

High Experimental Medium (1-2 yrs.) 22 

Maximize use of 
occupant restraints 
by all vehicle 
occupants 
(continued) 

Target and increase safety messages for young. High Experimental Medium (1-2 yrs.) 7 
Improving the Design and Operation of Highway Intersections    

Improve access 
management near 
signalized and 
unsignalized 
intersections 

Restrict cross median access near intersections. Low 

Tried 
MN: Access management has 
resulted in 15%-40% reduction in 
crash rates on rural roadways and 
as much as 75% reduction on 
urban roadways. 

Short (<1 yr.) 5 

Improve sight 
distance at 
intersections 

Clear sight triangles approaches to intersections, in 
the medians of divided highways near intersections 
and eliminate parking that limits sight distance. 

Low Tried Short (<1 yr.) 15 

Restrict or eliminate turning maneuvers by providing 
channelization or closing median openings. Low 

Tried 
(MN: 50%-90% crash reductions at 
limited number of sites.) 

Short (<1 yr.) 21 
Reduce the 
frequency and 
severity of 
intersection 
conflicts through 
geometric design 
improvements 

Improve pedestrian and bicycle facilities to reduce 
conflicts between motorists & non-motorists. Moderate Varies Medium (1-2 yrs.) 13 

Reduce operating 
speeds on specific 
intersection 
approaches 

Provide targeted speed enforcement Moderate 

Proven 
Key is to recognize that 
effectiveness of increased 
enforcement at specific locations 
has a short duration—measured in 
days or weeks, rather than months. 

Short (<1 yr.) 6 
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TABLE 3.3 
High Priority Strategies Receiving at Least 1 Vote 

    

Objective Strategy Relative Cost 
to Implement Effectiveness Typical Timeframe 

for Implementation 
Voting 
Results 

Improve driver 
awareness of 
intersections as 
viewed from the 
intersection 
approach 

Improve visibility of the intersection by providing 
lighting (install or enhance), enhanced signing and 
delineation, a stop bar (or provide a wider stop bar) 
on minor-road approaches, dashed marking 
(extended left edgelines) for major roadway continuity 
at divided highway intersections, supplementary stop 
signs mounted over the roadway, pavement markings 
with supplementary messages, such as STOP 
AHEAD, improved maintenance of stop signs, and 
improved visibility of signals and signs at 
intersections. 
Improve visibility of the intersection by installing larger 
regulatory and warning signs at intersections, rumble 
strips on intersection approaches, and flashing 
beacons at stop-controlled intersections 

Low to High 

Proven/Tried 
Minnesota: 27% reduction in the 
frequency of nighttime collisions; 
35% reduction in nighttime crash 
rates; and 20% decrease in crash 
severity. 

Short (<1 yr.) to 
Medium (1-2 yrs.) 31 

Choose 
appropriate 
intersection traffic 
control to minimize 
crash frequency 
and severity 

Provide roundabouts at appropriate locations High 

Proven 
Installing a modern roundabout at 
unsignalized location may result in 
a 38% reduction in total crashes, a 
76% reduction in injury crashes, 
and a 90%reduction in fatal and 
serious injuries. 

Long (>2 yrs.) 30 

Improve driver 
compliance with 
traffic control 
devices and traffic 
laws at 
intersections 

Provide targeted enforcement of traffic laws 
 Moderate Tried Short (<1 yr.) 9 

Improve safety 
through data 
analysis and 
coordination with 
local agencies 

Improve ability to perform data analysis in Nevada by 
(1) having trained staff dedicated to data analysis, (2) 
that are integrated across all agencies, and (3) have 
the ability to merge different databases from various 
organizations 

Moderate Experimental Medium (1-2 yrs.) 36 
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TABLE 3.3 
High Priority Strategies Receiving at Least 1 Vote 

    

Objective Strategy Relative Cost 
to Implement Effectiveness Typical Timeframe 

for Implementation 
Voting 
Results 

Reduce frequency 
and severity of 
intersection 
conflicts through 
traffic control and 
operational 
improvements 

Employ multiphase signal operation, signal 
coordination, or emergency vehicle preemption. 
Optimize clearance intervals. 
Restrict or eliminate turning maneuvers (including 
right turns on red). 
Improve operation of pedestrian and bicycle facilities 
at signalized intersections. 

Low to 
Moderate 

Proven/Tried 
California:  35% fewer total crashes 
when left-turn lanes added along 
with left-turn phasing.  15% fewer 
crashes for left-turn lanes only. 
New York: 9% reduction in multi-
vehicle and a 12% reduction in 
injury crashes at intersections 
where the change interval was 
lengthened to meet ITE guidelines.  
37% reduction in crashes involving 
pedestrians or bicyclists. 
Signal Coordination: 25%-38% 
reduction in intersection crash. 
EVP: 14%-50% decreases in 
response times. 

Short (<1 yr.) to 
Medium (1-2 yrs.) 30 

Keeping Vehicles on the Roadway, Minimizing the Consequences of Leaving the Road, & Reducing Head-On and Across-Median Crashes 

Install centerline & edgeline or shoulder rumble strips 
on roads (possible issues include noise, no passing 
zones, and bicyclists). 
Install edgeline “profile marking”, edgeline rumble 
strips or modified shoulder rumble strips on section 
with narrow or no paved shoulders. 

Low 

Tried/Experimental 
Centerline Effectiveness: Delaware: 
31% fewer head-on crashes.  
Colorado: 35% fewer head-on 
crashes. 
Shoulder/Edgeline Effectiveness: 
20%-30% reduction of single 
vehicle ROR crashes in rural areas; 
expected to be less effective in 
urban areas. 

Short (< 1 yr.) to 
Medium (1-2 yrs.) 23 

Help vehicles 
maintain travel 
lane 

Install appropriate pavement markers, signs, 
delineation or other methods to delineate lanes in 
order to provide better day, night, and weather 
visibility (possible issues include local roads and 
finding correct technique/materials to implement).  
This may also include providing enhanced pavement 
markings, such as 6” or 8” markings over 4” markings 
or dynamic curve warning systems. 
Delineate roadside objects, such as trees, utility 
poles, light poles, and etc., in hazardous locations 
(primary focus may be on local roads) 

Low to 
Moderate 

Tried/Experimental 
Dynamic Curve Warning Systems: 
In Minnesota, the system provided 
significant improvement of curve 
navigation, but no speed reduction. 

Short (< 1 yr.) to 
Medium (1-2 yrs.) 19 



 

Nevada Strategic Highway Safety Plan 
 

09/29/06 31 

TABLE 3.3 
High Priority Strategies Receiving at Least 1 Vote 

    

Objective Strategy Relative Cost 
to Implement Effectiveness Typical Timeframe 

for Implementation 
Voting 
Results 

Provide for 
systems to help 
people to survive 
accidents 

Provide crash victims with early initial medical 
assistance by giving highway maintenance staff, 
patrol and other appropriate persons basic first 
responder training. 

Moderate to 
High Experimental Medium (1-2 yrs.) 12 

Provide shoulder treatments or four-lane sections at 
key locations, including alternating passing lanes 
(focus in rural areas with communication to the driver 
an important issue [i.e., signs], truck climbing lanes, 
turnouts, and 3+ lanes.  Also can install median 
barriers for narrow-width medians on multilane roads. 
Eliminate shoulder drop-off by paving shoulders, 
widening and improving substandard shoulders, or 
maintenance of gravel shoulders. 

Moderate to 
High 

Tried/ Experimental 
Pave Shoulders: In Minnesota, 15% 
reduction in crashes. 

Medium (1-2 yrs.) 
 13 Minimize the 

likelihood of 
crashing into an 
object or over 
turning if the 
vehicle travels  
beyond the edge of 
the shoulder Design safer slopes and ditches to prevent rollovers 

(with a primary focus to address rollovers in rural 
areas). 

Moderate to 
High 

Proven 
On rural 2-lane roads: 6-27% 
reduction for single vehicle crashes 
and 3-15% reduction in total 
crashes for sideslope flattening 
[varies depending on initial and final 
sideslope].  Washington, 25-45% 
reduction in ROR crashes due to 
sideslope flattening. 

Medium (1-2 yrs.) 16 

Train and educate roadway users to stay in their lane 
and safely recover after leaving the roadway. High Experimental Medium (1-2 yrs.) 18 

Educate elected officials on the staffing and tools 
required to perform appropriate levels of 
enforcement. 

Moderate Experimental Medium (1-2 yrs.) 17 
Provide for 
education Provide facilities for drivers to help them stay awake 

(rest areas, coffee stops, turnouts) and also provide 
communication services at these locations so that 
drivers can alert patrol and EMS after a crash has 
occurred.  Also need to provide drivers with education 
that these resources are available for their use. 

High Proven Long (>2 yrs.) 2 
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3.3 Critical Strategies 
Immediately following the safety summit, the TWG concentrated on identifying the top 
strategies that Nevada will focus on in order to achieve the 2008 safety goal.  This select group 
of strategies is known as the Critical Strategies. 

The process to identify the Critical Strategies was an iterative process that first began with the 
safety summit prioritization and voting results.  This information acted as a guide for the TWG 
based on the State’s safety partners’ recommendations regarding how resources should be 
invested and allocated.  The TWG also chose to identify supplemental strategies in the area of 
EMS in order to more thoroughly address issues related to providing faster and better medical 
treatment for crash victims. 

Additionally, the TWG elected to add a strategy on automated enforcement and decided to 
combine a number of related strategies to form a suite of geometric intersection improvements.  
The automated enforcement strategy was included because it was determined that a more 
aggressive technology based approach to enforcement is necessary to address the factor that 
contributes to 24% of the fatal crashes at signalized intersections.  The suite of geometric 
intersection improvements was added to the critical strategies because it contains some simple, 
low cost improvements that can have a significant reduction of crashes when proactively 
deployed.  A summary of the 20 Critical Strategies chosen by the TWG is provided in Figure 3.4 
while a full description of the strategies is in Table 3.4. 

It is important to remember that the purpose of the Critical Strategies is not to replace existing 
safety programs and activities.  Instead, the purpose of identifying the Critical Strategies is to 
help Nevada supplement existing safety activities/programs and to provide a focus for 
coordinated, multi-agency efforts. 
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FIGURE 3.4 
Nevada’s Critical Strategies 
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TABLE 3.4 
Nevada SHSP Critical Strategies 

   

Objective Strategy Relative Cost 
to Implement Effectiveness Typical Timeframe 

for Implementation 

Education    

Educate drivers 
and elected 
officials 

Train and educate roadway users to stay in their lane and safely recover after 
leaving the roadway.  Also educate elected officials on the staffing and tools 
required to perform appropriate levels of enforcement so as to proactively prevent 
lane departure crashes. 

Moderate to 
High Experimental Medium (1-2 yrs.) 

Reduce excessive 
and underage 
drinking 

Address alcohol-related crashes by: conducting well-publicized compliance 
checks of alcohol retailers to reduce sales to underage persons; targeting the age 
groups most at risk through a major public service campaign; continuing to 
educate the general public, business owners, and alcohol servers on the dangers 
of impaired driving; and developing and implementing a consistent statewide 
alcohol education and enforcement program focused on underage drinking. 

Low to High Tried/ 
Experimental 

Short (<1 yr.) to 
Medium (1-2 yrs.) 

Provide alternative 
transportation 
among drinking 
establishments 

Provide a subsidized bus/limo/taxi service (i.e., “booze bus”) that can provide 
transportation between popular hotels/resorts and drinking establishments. 

Moderate to 
High Tried Medium (1-2 yrs.) 

Improve pedestrian 
and motorist safety 
awareness 

Increase safety awareness by providing education, outreach, and training (i.e., 
meaning of WALK, flashing DON’T WALK and DON’T WALK phases; risks on 
high volume/speed roadways resulting from disabled vehicle, motorist assist, and 
crossing multi-lanes; safety education programs in schools; Safe Routes to 
School; bus riders) and also educating pedestrians on the benefits of improved 
reflectorization/conspicuity (i.e., reflective clothing). 

Low to 
Moderate 

Proven/Tried/ 
Experimental 

Short (<1 yr.) to 
Medium (1-2 yrs.) 

Enforcement    

Enforce DUI laws Conduct regular highly publicized DUI checkpoints (coordinated throughout the 
state). 

Moderate to 
High Proven Short (<1 yr.) 

Control high BAC 
and repeat 
offenders 

Seize vehicles or vehicle license plates administratively upon arrest.  Also create 
a “zebra” plate that allows officers to identify drivers with a history of DUI 
convictions. 

Moderate Proven Medium (1-2 yrs.) 
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TABLE 3.4 
Nevada SHSP Critical Strategies 

   

Objective Strategy Relative Cost 
to Implement Effectiveness Typical Timeframe 

for Implementation 

Maximize use of 
occupant restraints 
by all vehicle 
occupants 

Use a combination of education and enforcement strategies to increase seat belt 
use.  This may include supporting the adoption of a primary seat belt law and 
eliminating gaps in child seat laws; conducting highly publicized enforcement 
campaigns; providing enhanced public education to population groups with lower 
than average restraint use rates (i.e., targeting and increasing safety messages 
to the young age groups); using social marketing (i.e., movie theaters and DVD 
trailers) to educate the public on seat belt use; and performing market research to 
ensure messages are delivered effectively 

Low to High Proven/ 
Experimental Medium (1-2 yrs.) 

Use enforcement 
to raise 
compliance of laws 
for both motorists 
and pedestrians 

Implement enforcement campaigns in high crash locations and at other locations 
with similar geometry, control, and exposure characteristics.  Increase the 
effectiveness of enforcement of pedestrian laws by educating the court system on 
the importance of judicial follow through on citations. 

Low to 
Moderate 

Tried/ 
Experimental Short (<1 yr.) 

Improve driver 
compliance with 
traffic control 
devices and traffic 
laws 

Implement automated enforcement, which will require the support of a law 
allowing the used of red-light running cameras and other forms of automated 
enforcement (i.e., photo speed enforcement). 

Low to 
Moderate Proven/Tried Medium (1-2 yrs.) 

Engineering    

Keep vehicles on 
the road 

Help drivers maintain their vehicle in the lane and on the road using a variety of 
strategies, including: centerline or shoulder rumble strips; edgeline “profile 
markings”; edgeline rumble strips or modified shoulder rumble strips on roads 
with narrow or no paved shoulders; pave shoulders to eliminate shoulder drop-
offs; widening and improving substandard shoulders; maintain gravel shoulders; 
improve day, night, and weather visibility with appropriate pavement markers, 
signs, and delineation (i.e., using 6” or  8” markings over 4” markings); dynamic 
curve warning systems; delineate roadside objects (i.e., trees, utility poles, light 
poles, etc.) in hazardous locations; median barriers for narrow-width medians on 
multi-lane roads; and provide wider or four-lane sections at key locations (i.e., 
alternating passing lanes, truck climbing lanes, 3+ lanes, turnouts. 

Low to High Tried/ 
Experimental Medium (1-2 yrs.) 

Reduce 
consequences of 
leaving the road 

Design safer slopes and ditches to prevent rollovers and provide adequate clear 
zones by removing/relocating objects (i.e., trees, utility poles, light poles, and 
etc.) in hazardous locations. 

Low to High Proven Medium (1-2 yrs.) 
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TABLE 3.4 
Nevada SHSP Critical Strategies 

   

Objective Strategy Relative Cost 
to Implement Effectiveness Typical Timeframe 

for Implementation 

Reduce pedestrian 
exposure to 
vehicular traffic 
and improve sight 
distance and/or 
visibility between 
motor vehicles and 
pedestrians 

Improve pedestrian and bicycle facilities to reduce conflicts between motorists 
and non-motorists by providing sidewalks/walkways and curb ramps; constructing 
pedestrian refuge islands and raised medians; eliminating screening by physical 
objects; and installing or upgrading traffic and pedestrian signals (i.e., improved 
timing, count down timers, image displays, extended delay to accommodate 
elderly, advanced WALK display, etc.) 

Moderate to 
High 

Proven/Tried/ 
Experimental 

Medium (1-2 yrs.) to 
Long (> 2 yrs.) 

Improve access 
management near 
intersections 

Restrict cross median access near intersections as well as restrict or eliminate 
turning maneuvers by providing channelization, signing, closing median 
openings, and relocating/removing driveways. 

Low Tried Short (<1 yr.) 

Reduce the 
frequency and 
severity of 
intersection 
conflicts through 
the implementation 
of an intersection 
geometry safety 
tool box 

Address intersection crashes through geometry improvements.  These 
improvements may include: left-turn lanes; longer or offset left-turn lanes; right-
turn lanes; longer or offset right-turn lanes; left-turn acceleration lanes at divided 
highway intersections; right-turn acceleration lanes; bypass lanes at T-
intersections; full width pave shoulders in intersection areas; close or relocate 
“high-risk” intersections; convert a four-legged intersection to two T-intersections; 
convert offset T-intersection to a four-legged intersection; reduce or eliminate 
intersection skew; indirect left-turn treatments at divided highway intersections; 
and provide roundabouts at appropriate locations. 

Low to High Proven/Tried Short (<1 yr.) to 
Long (>2 yrs.) 

Improve driver 
awareness of 
intersections as 
viewed from the 
intersection 
approach through 
the implementation 
of an intersection 
traffic control 
devices safety tool 
box 

Address intersection crashes by increasing driver awareness.  These 
improvements may include: intersection lighting (install or enhance); enhanced 
signing and delineation; stop bar (or wider stop bar) on minor-road approaches; 
larger regulatory and warning signs; supplementary stop sign mounted over the 
roadway;  improved stop sign maintenance; install flashing beacons at stop-
controlled intersections; improve visibility of signals; supplementary pavement 
marking messages (i.e., STOP AHEAD); and dashed markings (i.e., extended left 
edgelines) for major roadway continuity at divided highway intersections. 

Low to High Proven/Tried Short (<1 yr.) to 
Medium (1-2 yrs.) 

     



 

Nevada Strategic Highway Safety Plan 
 

09/29/06 37 

TABLE 3.4 
Nevada SHSP Critical Strategies 

   

Objective Strategy Relative Cost 
to Implement Effectiveness Typical Timeframe 

for Implementation 

Reduce frequency 
and severity of 
intersection 
conflicts through 
the implementation 
of a traffic signal 
operations safety 
tool box 

Address intersection crashes by improving signal operations.  These 
improvements may include: multiphase signal operation; optimized clearance 
intervals, restrict or eliminate turning maneuvers (including right turns on red); 
signal coordination; emergency vehicle preemption; and improve operation of 
pedestrian and bicycle facilities at signalized intersections. 

Low to 
Moderate Proven/Tried Short (<1 yr.) to 

Medium (1-2 yrs.) 

EMS    

Improve 
survivability of 
crashes 

Provide crash victims with early initial medical assistance by giving highway 
maintenance workers, state patrol, etc. first responder training.  Provide EMS 
staff with additional training on the principles of traffic safety and injury 
prevention. 

High Tried Short (<1 yr.) 

Reduce 
emergency 
response time 

Reduce response time using technology and improved communication systems.  
Possible technologies include: improved cellular phone coverage in rural areas; 
improve compliance of rural 911 centers with FCC wireless “Phase II” automatic 
location capability; use of GPS technology to improve response time; integration 
of automatic vehicle location (AVL) and computer aided navigation (CAN) 
technologies; and expanded use of in-vehicle technologies that can be used to 
aid in EMS notification (common communications platform). 

High Tried Long (>2 yrs.) 

Data Systems and Management    
Improve safety 
through data 
analysis and 
coordination with 
local agencies 

Improve ability to perform data analysis in Nevada by (1) having more and better 
trained staff, (2) have data systems integrated across agencies, and (3) have the 
ability to merge databases from various organizations. 

Moderate Experimental Medium (1-2 yrs.) 

Implement a 
pedestrian safety 
program targeting 
pedestrian “high 
crash locations” in 
the major urban 
areas and select 
rural areas 

Develop a criterion that provides the ability to identify pedestrian high crash 
locations and develop guidelines for the placement, design and implementation 
of pedestrian amenities (i.e., sidewalks, traffic control devices, crosswalks). 

Low Experimental Short (<1 yr.) 
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4. Critical Strategy Plan Summaries 
A data and information driven prioritization process described in Chapter 3 resulted in the 
identification of the 20 Critical Strategies that form the backbone of this plan.  These 20 
strategies (listed in Table 4.1) include elements that address all four of the safety Es and data 
management systems.  Further, the Critical Strategies act as an investment guide to supplement 
existing safety activities in Nevada and provide a framework for multi-agency coordinated 
traffic safety efforts. 

In order to develop an implementation plan for Nevada, additional information, particularly as 
it relates to targets, goals3, expected effectiveness, cost of implementation and organizational 
issues are required.  In addition to the goals, effectiveness, and costs, additional information, 
such as keys to success, responsible agency, and legislative needs, to name a few, was prepared.  
This detailed information is contained within the plan summaries that are in this Chapter.  To 
further assist in the development of the SHSP and Critical Strategy plan summaries, a spread 
sheet was created that computes the potential reduction in fatalities and serious injuries for any 
combination of investment in the Critical Strategies (see Chapter 5 for more information). 

One of the key pieces of information in the effectiveness spreadsheet and within the following 
action plans is the expected effectiveness for each of the strategies.  Using the same convention 
in the NCHRP Report 500 series, the level of confidence in the reported effectiveness has been 
classified into one of the following three categories. 

• Proven – The effectiveness of these strategies has been documented through properly 
designed studies.  In some cases, more than one study has been done confirming the 
effectiveness of the strategy. 

• Tried – These strategies may be commonly used and believed to be effective, but the true 
effectiveness of the strategy is not known.  The effectiveness is unknown because the 
strategy has not been studied, the studies performed were not properly designed, or the 
studies had a wide variety of results. 

• Experimental – Some of these strategies are new ideas while others have already been tried. 
In either case, the effectiveness of these strategies is undocumented.  The effectiveness of 
these strategies was estimated by consulting with national and/or state professionals who 
are experienced in these strategies. 

The 20 Critical Strategies have been divided into five areas, including: education, enforcement, 
engineering, EMS, and data systems/management.  A Critical Strategy may actually have 
components from more than one of these areas, but it was classified into the category it best fit.  
Further, throughout planning and implementation of the critical strategies, it is important to 
keep in mind that combination of strategies will often have the greatest effectiveness.  For 
example, using education and outreach to supplement enforcement strategies or increasing 
enforcement to improve the effectiveness of engineering improvements. 

                                                      
3 NOTE: An x% reduction in the traffic fatality rate between 2003 and 2008 does not translate into an equal percent reduction in the 
number of fatalities because the VMT is expected to continue to grow at nearly 7% per year. 
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TABLE 4.1 
Nevada’s 20 Critical Strategies 

 Page Number 

Education Strategies  

1. Lane Departure Education 40 

2. Impaired Driving Public Service Campaigns 43 

3. Subsidized Transportation Service 46 

4. Pedestrian Safety Education 48 

Enforcement Strategies  

5. DUI Checkpoints 50 

6. Vehicle/License Plate Seizure and a “Zebra” Plate 53 

7. Seat Belt Enforcement Campaigns and Primary Law 57 

8. Enforce Pedestrian Laws 61 

9. Automated Enforcement 64 

Engineering Strategies  

10. Keep Vehicles in Their Lane 68 

11. Roadside Improvements 72 

12. Sidewalks, etc. 75 

13. Access Management 78 

14. Intersection – Geometric 81 

15. Intersection – Traffic Control Devices 85 

16. Intersection – Traffic Signal Upgrades 88 

EMS Strategies  

17. First Responder Training 91 

18. Technologies to Reduce EMS Response Times 94 

Data Systems and Data Management Strategies  

19. Integrated Crash Data Analysis 97 

20. Criteria to Identify High Pedestrian Crash Locations 100 

 



 

Nevada Strategic Highway Safety Plan 
 

09/29/06 40 

 

4.1 Education Critical Strategies 
Four Critical Strategies were selected for Nevada that primarily have an education focus.  
However, these strategies do contain important components directly tied to law enforcement 
and engineering activities.  The reason for this is that public education of engineering 
techniques or publicizing new laws and targeted enforcement results are important to the 
achieving the best results. 

Of Nevada’s five Critical Emphasis Areas (CEAs), these four strategies address three CEAs, 
including: lane departure, alcohol-related and pedestrian crashes.  Even though there are no 
education strategies that directly address seat belt and intersection crashes, it is important to 
remember that public education campaigns are often an important component to strategies that 
address these two areas. 

Strategy 1.  Create an education program aimed at reducing lane departure crashes by 
focusing on drivers and public officials responsible for law enforcement activities. 

Definition Train and educate roadway users to stay in their lane and safely recover after leaving the 
roadway.  Also educate elected officials on the staffing and tools required to perform 
appropriate levels of enforcement so as to proactively prevent lane departure crashes. 

Technical 

Description To address lane departure crashes, this strategy focuses on the education of two different 
parts of the population that are important to traffic safety; the driver and the elected officials.  
For the first group, the driver, the strategy is to provide them with the training and tools 
needed to avoid being in a lane departure crash.  Ideally, this would include classroom (i.e., 
book and/or video) instruction and behind-the-wheel training.  The behind the wheel training 
would be an ideal way for students to practice what they learned in the classroom in a safe 
and controlled environment.  This could utilize actual vehicles on a closed track with a trained 
driver equipped with special equipment to prevent rollovers and driver simulators for 
practicing techniques in some of the more hazardous situations.  The focus of the class could 
be targeted at high risk groups (i.e., older driver, young drivers, drivers that recently received 
a speeding ticket or were involved in a lane departure crash), but would be general enough 
that all sorts of drivers could benefit from the instruction. 
The education of the second group, the elected officials, could be a presentation that outlines 
the magnitude of lane departure crashes within their jurisdiction and how law enforcement 
presence can be effective at changing driver behavior.  Another important aspect of the 
education is to provide an estimate or at least a method of determining how much traffic 
patrol is needed in order to create a safe driving environment.  The material should also be 
designed so that it could be given to elected officials at all different levels of government, 
such as city officials, county officials, and the State Legislature. 

Target(s) The target is lane departure crashes that could have been prevented if the driver was 
adequately trained to react in a hazardous situation or if the presence of law enforcement 
would have altered their behavior such that they wouldn’t have been in a crash.  However, it 
is very likely that training drivers or increasing the presence of law enforcement by working 
with elected officials will address many different types of crashes. 
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Strategy 1.  Create an education program aimed at reducing lane departure crashes by 
focusing on drivers and public officials responsible for law enforcement activities. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 929 traffic fatalities 
that occurred during a lane departure crash (nearly 54% of all fatalities), which is an annual 
average of 186 fatalities per year.  To achieve Nevada’s safety goal, the number of annual 
lane departure fatalities needs to be reduced by 54.  It is unlikely that driver and elected 
official education could achieve such a goal for lane departure crashes alone; therefore, this 
strategy needs to be part of a more comprehensive approach to reduce lane departure 
crashes. 
An implementation goal is to target the drivers and agencies (that provide traffic 
enforcement) in the top four counties (Clark, Washoe, Elko, and Nye), which account for 
approximately 75% of the lane departure fatalities. 

Responsive and 
Preventative Plans 

This strategy is naturally a preventative plan to reduce lane departure crashes.  However, 
requiring high risk drivers to take the training would be a responsive approach. 

Expected 
Effectiveness 

(Experimental) Members of the TWG reported that behind the wheel training with classroom 
instruction is effective for three to six months; afterwards drivers exhibit same skill level as 
other drivers.  This type of training can be especially effective for young drivers with a GDL.  
Some experts have estimated that this could result in a 5% reduction in the fatal crash rate. 

Since the real effectiveness of driver training and elected official education would depend on 
the degree of implementation (i.e., number of people reached), a team of Nevada’s experts 
discussed the expected effectiveness of a statewide program these strategies.  It was 
concluded that a statewide driver training program would be most effective if it combined 
classroom and behind-the-wheel training.  This type of program is expected to save at least 
one life per year; potentially more if a significant number of people complete the class.  For 
the elected official education program, the actual effectiveness will be determined by how 
many agencies increase traffic enforcement, but a statewide program is expected to save at 
least one life per year. 

Keys to Success The success of the program will first depend on providing drivers and elected officials with 
quality training and education that will stay with individuals for several years.  A second key is 
wide coverage and penetration of the training in order to reach a majority of the drivers and 
agencies in Nevada.  For the driver training, there are several methods to reach a large 
number of people.  This may include making the class mandatory for high risk groups, part of 
a sentence for offenders (i.e., speeding, at-fault driver in a crash) with part of the fine used to 
fund the strategy, getting insurance companies to provide incentives to people that complete 
the course, using public or private funding to subsidize the class to keep the cost down, 
and/or making the class available across the State. 

The success of the driver education program can be increased if engineering strategies 
intended to help a driver maintain their lane (i.e., shoulder or centerline rumble strips) are 
deployed across most of Nevada’s highway system. 

Potential Difficulties First, informing drivers that a class exists and then convincing them to take the class may 
prove difficult.  However, coordinating with insurance companies, Courts, local groups (i.e., 
churches, neighborhood associations, Chambers of Commerce, etc.), requiring the class for 
high risk drivers, and word-of-mouth may all help increase the program’s awareness and 
attendance. 

The program directed at elected officials, it will likely prove difficult to convince State, county, 
and city agencies to fund additional law enforcement, especially since budgets are getting 
tighter for most agencies.  It is even possible that an agency would want to provide more 
traffic enforcement, but financial constraints prevent them from doing so.  In such cases, 
Federal or State grants may be needed to help with implementation. 
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Strategy 1.  Create an education program aimed at reducing lane departure crashes by 
focusing on drivers and public officials responsible for law enforcement activities. 

Appropriate 
Measures and Data 

For driver education, a reasonable performance measure would be the number of drivers that 
go through the training.  To measure the training’s enforcement, ideally it would be best to 
know the number of crashes that were avoided because of the training.  Since this would be 
difficult to estimate, a surrogate is comparing the crash history of drivers that have received 
the training versus those that have not (i.e., lane departure crash frequency per 1,000 
drivers) or possibly a before-after study of driver records.  After a large enough portion of the 
population has been trained, it could be determined if there is a reduction in the statewide 
number of lane departure crashes. 

To measure the implementation of the elected official training, the number of elected officials, 
city councils, county boards, and etc. that hear the presentation need to be recorded.  Also 
important is the number of agencies that, after reviewing the traffic enforcement levels they 
have been providing, decide to provide more traffic enforcement.  In the jurisdictions where 
traffic enforcement is increased, the number of citations written, average travel speeds, and 
the number of crashes could be used to measure effectiveness. 

Organizational and Institutional 

Champion Department of Public Safety 

Organizational, 
Institutional, and 
Policy Issues 

None identified. 

Issues Affecting 
Implementation 
Time 

Time will be needed to develop the training materials, identify qualified instructors, and 
arrange for facilities to provide classes.  Further, identifying funding may be an issue that 
delays implementation. 

Costs Involved The cost to provide a driver education training class can very significantly depending on 
several variables, including the number of locations and frequency the class is offered.  The 
costs will include instructors, training materials (printing and development), use of driver 
simulators or actual vehicles (if used), facilities to hold the class, advertisement, and any 
travel expenses.  The cost estimate for a statewide program is $1,500,000.  However, the 
cost of the program could be partially offset with fees charged to the students, public funding 
grants (i.e., NHTSA), or private funding (i.e., insurance companies). 

The cost to educate elected officials is expected to be minimal and would likely be a part-time 
role for one to two staff and would also include their related travel expenses.  Therefore, the 
program is estimated to cost $100,000 per year.  However, this does not include the cost that 
would occur if an agency elected to increase traffic enforcement. 

Note: Assembly Bill 77 in the 2005 Nevada Legislature sought to mandate teen driver 
education in all Nevada high schools. In fiscal notes for this bill, the Clark County School 
District estimated the cost of behind-the-wheel training at $270 per student. The district 
estimated start-up costs for a behind-the-wheel program to serve 23,219 at $6,269,130. 

Training and Other 
Personnel Needs 

Depending on the success of either program, several staff may need to be dedicated to 
support and administer the programs.  However, it is likely that existing staff already has the 
expertise needed to develop and deliver the material. 

Legislative Needs If driver training is to be required for high risk drivers (i.e., young, old, recently received a 
citation or involved in a crash), then action may be required by the State Legislature.  For the 
education of elected officials, no special legislation will be required to enact.  However, the 
State Legislature and local elected officials will have a pivotal role to provide funding for 
resources (i.e., increase enforcement time, materials and time to conduct driver education 
classes). 
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Strategy 2.  Conduct public service campaigns to reduce impaired driving 

Definition To reduce excessive and underage drinking and driving, conduct well-publicized compliance 
checks of alcohol retailers to reduce sales to underage persons; target the age groups most 
at risk through a major public service campaign; continue to educate the general public, 
business owners, and alcohol servers on the dangers of impaired driving; and develop and 
implement a consistent statewide alcohol education and enforcement program focused on 
underage drinking. 

Technical 

Description Even though this strategy has enforcement elements included, the main goal is to deter 
drinking and driving using education.  Also, this strategy has identified four specific 
approaches (i.e., sub-strategies) to reduce alcohol-related crashes in Nevada. 
Two of these sub-strategies focus on preventing underage drinking and driving by (1) 
reducing alcohol sales to underage persons and (2) implementing an education/ enforcement 
campaign focused on underage drinking.  Even though compliance checks of alcohol 
retailers are an enforcement strategy, a strong educational component to the strategy is the 
publishing of the results, to both the general public and to alcohol retailers.  If retailers are 
made aware that enforcement agencies are cracking down on the sale of alcohol to minors, 
that knowledge could act as a strong deterrent to checkers tempted to sell alcohol to minors 
and can also discourage minors from trying to purchase alcohol.  For the second sub-
strategy, the education portion of the strategy could be spread through high-schools, 
television and radio commercials, and print advertisement (billboards, local magazines, 
newspapers, etc.).  At a minimum, the educational campaigns should cover the penalties for 
underage drinking and driving, include hard-hitting stories of lives lost or forever altered (i.e., 
confined to a wheelchair) because of underage drinking and driving, and how many minors 
were stopped for drinking and driving during the past enforcement campaign. 
The second two sub-strategies are intended to reduce drinking and driving through an 
education program either (3) focused at high risk groups or (4) broadcasted to the general 
population, business owners and servers.  Similar to the campaign focused on minors, these 
educational campaigns can discuss the penalties for breaking the law, testimonies of lives 
affected by alcohol-related crashes, and publicizing the number of people arrested for driving 
while drunk.  For the business that sell and serve alcohol, materials can also included how to 
identify the clues when a person should not be served any more alcohol. 
For all of these education campaigns, the material needs to be hard-hitting in order to grab 
the audience’s attention.  So often, educational messages blend into the background and are 
disregarded unless the message is powerful, controversial, and/or graphic enough to garner 
interest. 

Target(s) This strategy broadly addresses all alcohol-related crashes.  However, it does have sub-
strategies intended to reduce alcohol-related crashes by addressing the sale of alcohol to 
minors, underage drinking and driving, drinking and driving by high risk groups, and 
businesses the sell or serve alcohol. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 464 alcohol-related 
traffic fatalities (nearly 27% of all fatalities), which is an annual average of 93 fatalities per 
year.  To achieve Nevada’s safety goal, the annual number of alcohol-related fatalities needs 
to be reduced by 27.  It is unlikely that conducting public service campaigns alone could 
achieve such a goal for alcohol-related crashes; therefore, this strategy needs to be part of a 
more comprehensive approach to address fatalities (i.e., such as coupled with enforcement 
campaigns). 
An implementation goal would be to create a statewide program.  However, time or funding 
constraints may require a focus on communities or schools where there is a high number of 
alcohol-related crashes or contributing factors (i.e., alcohol sales to minors). 
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Strategy 2.  Conduct public service campaigns to reduce impaired driving 

Responsive and 
Preventative Plans 

Education strategies in general are a preventative approach to reducing traffic fatalities.  This 
strategy is generally preventative, especially if the programs and campaigns are conducted 
across the entire state.  However, if limitation on funding or other resources prevent a 
statewide campaign, the programs could be deployed responsively in communities (i.e., 
cities, counties, schools) where there is a concentration of alcohol-related fatal crashes or a 
high potential for a fatal crash (possibly observed through the location of DUI stops). 

Expected 
Effectiveness 

(Tried/Experimental) In New Orleans, a new retailer compliance law coupled with a media 
campaign on the law’s existence increased age checks from 11% to 40% in five months.  
(NCHRP Report 500, Volume 16. Strategy 5.1 A3)  In Nevada, retailer compliance checks 
are run by Child and Family Services.  The statewide compliance rate is 81%, with Washoe 
County and rural Nevada at 85% compliance and Clark County with only 75% compliance. 

In Oregon, three years after a server-training law was enacted (NOTE: permit holders were 
given up to five years to complete training), there was a 23% decrease in single-vehicle 
nighttime injury crashes, a surrogate for alcohol-related crashes. (NCHRP Report 500, 
Volume 16. Strategy 5.1 A2). 

Through discussion of a team of Nevada’s highway safety experts, the expected 
effectiveness of the programs directed at underage drinking is that one alcohol-related 
fatality could be prevented every five years if a statewide program is implemented.  A 
statewide education program is expected to prevent at least one alcohol-related fatality each 
year, whether directed at a specific high risk group, the general public, or servers. 

Keys to Success Education campaigns need to hard-hitting, personal and possibly graphic in order to grab 
someone’s attention and make a real difference.  Further, education combined with 
enforcement (including publicizing the results such as number of arrests, citation, etc.) will be 
more effective at altering behavior than an education campaign alone. 

Also, if the penalties for breaking existing laws are not very severe, education alone is 
unlikely to be an effective deterrent.  The State needs to evaluate current laws related to the 
selling of alcohol (i.e., to minors or to those drinking excessively) and drinking and driving 
and ensure the penalties are appropriate and the laws are actively enforced. 

Finally, cooperation by owners and managers at businesses that sell or serve alcohol will be 
needed to be effective.  Without buy-in by this segment of the population, it will be difficult to 
make a significant impact on the sell of alcohol to minors or serving alcohol to those 
excessively drunk. 

Potential Difficulties Limited resources are often one of the biggest road blocks for implementing new programs or 
expansion of existing programs.  Needed resources may include funding, qualified staff to 
prepare promotional material, press releases, and advertisements, and staff to conduct 
compliance checks and enforcement. 

It is also possible that business may not be receptive to new laws, programs, or increase in 
compliance checks that affect them. 

Appropriate 
Measures and Data 

To measure the implementation, agencies will need to record the output.  This may include 
the number of compliance checks performed and traffic enforcement levels, the number of 
advertisements or press releases prepared, and number of individuals that participate in 
education programs. 

To measure the effectiveness of the programs, ultimately the number of alcohol-related traffic 
fatalities is the final measurement.  Yet, the number of drivers cited for DUI (especially in high 
risk and target groups), and the propensity for alcohol to be sold to minors or to those that 
are excessively drunk will allow analysts to estimate if programs are effective. 
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Strategy 2.  Conduct public service campaigns to reduce impaired driving 

Organizational and Institutional 

Champion Department of Public Safety 

Organizational, 
Institutional, and 
Policy Issues 

A multi-disciplinary, multi-agency committee may need to be formed to review existing laws 
and programs that speak to the problems addressed by this strategy.  The committee could 
look at the strength of laws and make sure no gaps exist, review all agencies programs and 
see if they can be combined or coordinated to be more effective, identify if any high-risk 
groups are being ignored, and evaluate if laws are being sufficiently enforced (i.e., are 
retailer compliance checks and/or server training sufficient). 

If not already in place, agencies also should develop and adopt criteria that can help them 
evaluate programs to determine if they are being implemented and are also effective. 

Issues Affecting 
Implementation 
Time 

Before developing a statewide program, a coordinated and comprehensive evaluation of 
activities needs to be performed, and this could take several months to organize agencies 
and finish the review.  Afterwards, if there are gaps in existing laws (traffic safety,  business 
alcohol retail sales or serving), the Legislature will need to be educated on these deficiencies 
so that new laws can be passed. 

The time to develop public education materials may take anywhere from several weeks to 
several months depending on the format chosen (i.e., news press release versus a TV 
commercial). 

Costs Involved Using an average cost of $75 per hour per officer, a team of two officers working a six hour 
operation would cost $900, but this does not include the cost for administrative services 
related to the operation or participation of one or two minors in the compliance checks.  The 
cost involved with increasing the number of compliance checks of alcohol retailers and 
servers could require a team of dedicated staff and as well as the related office and travel 
expenses.  Considering the costs may be partially offset by fines for establishments caught 
breaking the law, the cost may still reach upwards to $250,000 per year. 

Educational campaigns, whether focused at underage drinkers, high risk groups, businesses, 
or the general public may reach $500,000 per year to cover primarily staff time and media 
expenses. 

Training and Other 
Personnel Needs 

Nevada’s existing agencies likely have staff with sufficient training to implement and run 
these programs. 

Legislative Needs The Legislature may be needed to pass laws that increase punishments for DUI or selling of 
alcohol to minors or those that have had too much to drink. 
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Strategy 3.  Provide Subsidized Bus/Limo/Taxi Service to/from Bars (i.e., “Booze Bus”) 

Definition Provide alternative transportation between popular hotels/resorts and drinking 
establishments by providing a subsidized bus/limo/taxi service (i.e., “booze bus”). 

Technical 

Description The purpose of the service is to provide rides for drinkers between popular drinking 
establishments, resorts, hotels and possibly the rider’s residence.  One method would be to 
create a new fleet of vehicles (i.e., limos) that travel between the participating business and 
the rider’s home.  In this situation, the riders could be charged a nominal fee (per ride or a flat 
fee for the entire night) to participate in the program.  Other alternatives are for the 
participating bars to handout of vouchers (i.e., $5 off coupon) to be used for a taxi ride. 

Target(s) The primary target is the individuals that will drive themselves home when intoxicated, but 
may be willing to pay for a ride as long as it is relatively low cost.  Since this is an 
experimental strategy, it would be best to test this in an area where there are a high number 
of alcohol-related crashes, possibly Clark and/or Washoe County. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 464 alcohol-related 
traffic fatalities (nearly 27% of all fatalities), which is an annual average of 93 fatalities per 
year.  To achieve Nevada’s safety goal, the annual number of alcohol-related fatalities needs 
to be reduced by 27.  It is unlikely that only providing a subsidized transportation service 
could achieve such a goal for alcohol-related crashes; therefore, this strategy needs to be 
part of a more comprehensive approach to address fatalities (i.e., such as coupled with 
enforcement campaigns). 

If constraints initially prevent a subsidized transportation service from being provided in all 
counties and cities, then there should be a focus on the areas with the most alcohol-related 
fatalities or citations (i.e., the top five counties for alcohol-related fatalities include Clark 
[54%], Washoe [12%], Nye [6%], Churchill [4%], and Elko [4%]). 

Responsive and 
Preventative Plans 

This a preventative approach to reducing alcohol impaired driving. 

Expected 
Effectiveness 

(Tried) This is an experimental strategy and there is no known documentation on its 
effectiveness at reducing alcohol-related crashes.  There is a similar program in parts of rural 
Wisconsin that have proven popular with both residents and bar owners, resulting in 
approximately 10,000 riders in the past year. 

A team of Nevada’s highway safety experts reached the conclusion that that one alcohol-
related fatality could be prevented each year a metro area or county provides this type of 
service. 

Keys to Success In the Wisconsin program, the marketing and outreach program was credited with its early 
success because area residents must first be aware of the program and then view it as a 
legitimate alternative to driving themselves.  Wisconsin’s market research also found that 
using new limos and allowing smoking and drinking in the vehicle would be important to the 
program’s success. 

Furthermore, voluntary participation by a large number of establishments or mandated 
participation will be needed if riders are to view this as a good choice for their evening’s 
transportation.  If the program is voluntary, businesses that participate should be able to use 
the lure of subsidized transportation as a marketing advantage. 

Consistent, comprehensive and well publicized alcohol traffic enforcement will also 
encourage people to use such a program if they believe there is a high probability of getting 
caught if they choose to drive drunk. 
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Strategy 3.  Provide Subsidized Bus/Limo/Taxi Service to/from Bars (i.e., “Booze Bus”) 

Potential Difficulties Because over 50% of alcohol-related fatalities occur in Clark County, this would be an ideal 
test site.  However, the large number of people, hotels, and bars in the area could create 
difficulties when trying to manage the day-to-day logistics of a fleet of vehicles.  This is where 
a voucher system for existing taxi companies may prove easier to manage.  Encouraging 
business to participate may also prove difficult if this is viewed as simply a cost with no 
advantage. 

Appropriate 
Measures and Data 

Number of participating businesses, number of rides provided, decrease in alcohol-related 
crashes. 

Organizational and Institutional 

Champion DPS and/or the Safe Community Partnership at the University of Nevada, Las Vegas. 

Organizational, 
Institutional, and 
Policy Issues 

This strategy does not easily fall under another agencies responsibilities, so the appropriate 
agency to initiate, administer, and monitor the program will be needed. 

Issues Affecting 
Implementation 
Time 

There are potentially many factors that could affect the implementation time, but two of the 
more prominent issues include acquiring the initial funding and staffing to begin a program 
and getting businesses to participate. 

Costs Involved The costs of a program will depend greatly on the size of the fleet of vehicles (or the value of 
a taxi voucher), the number of evenings the program is available, and the hours of operation.  
However, the costs can be offset by federal grants, the fees charged to riders, and a yearly 
fee paid by hotels, resorts, and bars that want to participate.  An estimated cost for this type 
of program was assumed to be approximately $500,000. 

Training and Other 
Personnel Needs 

None identified. 

Legislative Needs If the program was to be mandatory for businesses, then only the legislature could pass such 
a law. 
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Strategy 4.  Provide pedestrian safety education for pedestrians and motorists 

Definition Increase the awareness of pedestrian safety by both the pedestrian and the motorist by 
providing education, outreach, and training (i.e., meaning of WALK, flashing DON’T WALK 
and DON’T WALK phases; risks on high volume/speed roadways resulting from disabled 
vehicle, motorist assist, and crossing multi-lanes; safety education programs in schools; Safe 
Routes to School; bus riders) and also educate pedestrians on the benefits of improved 
reflectorization/conspicuity (i.e., reflective clothing). 

Technical 

Description This strategy is a broad-based approach to improving pedestrian safety awareness and 
knowledge for pedestrians and motorists.  The goal of this strategy is to not only provide 
information, but to change behaviors to reduce the risk of pedestrian crashes.  Motivation to 
change behavior can be provided through several approaches including, educational 
campaigns and programs, public awareness campaigns, campaigns to targeted groups (i.e., 
school age kids, elderly, motorists, transit rider, etc.) and settings (i.e., school zones, 
downtowns, Las Vegas Strip, transit stops, etc.), and individual campaigns (i.e., pediatrician 
discussing child pedestrian safety with parents).  Additional information on these approaches 
and example programs are presented in Strategy 9.1 D1 of NCHRP Report 500, Volume 10: 
A Guide for Reducing Collisions Involving Pedestrians. 

Target(s) This strategy could be a broad-based approach intended to address all forms, types and 
circumstances in pedestrian crashes, or the program can be aimed at high-risk groups if the 
program’s extent is limited by available resources. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 276 pedestrian 
fatalities (nearly 16% of all fatalities), which is an annual average of 55 fatalities per year.  To 
achieve Nevada’s safety goal, the number of annual pedestrian fatalities needs to be 
reduced by 16.  It is unlikely that pedestrian education alone could achieve such a goal for 
pedestrian crashes; therefore, this strategy needs to be part of a more comprehensive 
approach to address fatalities (i.e., such as coupled with enforcement campaigns or 
engineering improvements). 

Ideally all programs would be implemented statewide; however, 90% of pedestrian fatalities 
occur in Clark County (72%) and Washoe County (18%).  This would suggest that at a 
minimum there should be a renewed focus on pedestrian safety in these two counties. 

Responsive and 
Preventative Plans 

Like most education strategies, this education strategy is typically a preventative approach to 
reduce pedestrian fatalities.  A responsive plan for deploying the strategy would be to target 
only high risk population groups or high risk areas (i.e., Clark and Washoe Counties) instead 
of a broad-based, statewide approach. 

Expected 
Effectiveness 

(Proven/Tried/Experimental) In NCHRP Report 500, Volume 10 (Strategy 9.1 D1), it was 
reported that there have been numerous studies on the effectiveness of various pedestrian 
education programs.  One program reviewed was a NHTSA film aimed at grades K-3, which 
helped reduce dart and dash crashes by 30% among 4- to 6-year-olds in Los Angeles, 
Columbus, and Milwaukee.  Follow-up film for grades 4-7 was determined to be responsible 
for a 20% reduction in the number of 9- to 12-year olds in pedestrian crashes in Milwaukee.  
The follow-up film was also credited with the positive results in children’s observed behavior 
and increased information retention in Connecticut. 

A team of highway safety experts concluded that a statewide pedestrian education program 
is expected to prevent one pedestrian fatality every five years. 
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Strategy 4.  Provide pedestrian safety education for pedestrians and motorists 

Keys to Success The first element of success for an education program is to reach a large number of people.  
But it is also important that these people are reach with hard-hitting, high quality material that 
will encourage a change in behavior.  Ideally, programs would also be comprehensive and 
ongoing (i.e., every year there is a new group of kindergartners that need to be taught how to 
be safe walking to school).  Especially in the Reno and Las Vegas areas, the high number of 
visitors and tourists (either as pedestrians or motorists) means the programs need to be ever 
present and easily seen. 

Finally, engineering (Critical Strategy #12) and enforcement (Critical Strategy #8) strategies 
used in conjunction with education strategies can help improve the program’s results. 

Potential Difficulties Developing an effective message that will actually improve pedestrian and drivers’ behavior 
will be a major challenge.  If an effective message has been created, it will still have no 
impact if it isn’t heard and it is possible that the task of getting the message out to the 
population (broad-based or target population) will prove difficult. 

As with many strategies, the cost associated with implementation can be prohibitive when 
budgets are already constrained.  It will be incumbent on agencies and law makers to set 
aside funding and make the programs a priority. 

Appropriate 
Measures and Data 

Surveys on the issue of pedestrian safety knowledge and common practices can be 
conducted before and after programs to measure how well the programs were at increasing 
awareness and motivating a change in behavior.  Another piece of information that should be 
collected is the number of individuals that have been through an educational program, 
especially those in high risk groups, such as elderly, young, or transit riders. 

Ultimately, the frequency of pedestrian crashes need to be monitored to see if there is a 
decrease.  Depending on the program, this may include looking at statewide totals or 
pedestrian crashes involving specific groups or in specific locations (i.e., school zone, Clark 
County, etc.) 

Organizational and Institutional 

Champion Department of Public Safety 

Organizational, 
Institutional, and 
Policy Issues 

Generally there are expected to be few agency issues.  Most of these programs should fit 
well within the duties of existing safety agencies and/or safety advocacy groups within 
Nevada. 

Issues Affecting 
Implementation 
Time 

The time to develop and implement new programs or develop materials that can be shared 
with pedestrians and motorists should take less than six months.  Prior to this, the State may 
need to take time analyze crash data to identify target groups or locations. 

Costs Involved Costs will have large variations depending on the number of programs initiated, the size of 
the audience being reached, and the method of education (i.e., television versus brochures).  
It has been estimated that the cost to operate an outreach program will cost approximately 
$500,000 per year to cover staff time, print materials, and media costs. 

Training and Other 
Personnel Needs 

Nevada’s existing agencies likely have staff with sufficient training to implement and run 
these programs. 

Legislative Needs None identified. 
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4.2 Enforcement Critical Strategies 
Of Nevada’s CEAs, four are directly addressed by the following five Critical Strategies that 
have an enforcement emphasis.  The CEA not addressed by the enforcement strategies is lane 
departure crashes.  However, targeted or increased traffic enforcement can help reduce lane 
departure crashes by controlling vehicle speeds and by discouraging drinking and drunk 
drivers from getting behind the wheel of their vehicles. 

Although not always mentioned expressly in the definitions, linking enforcement strategies 
with public education of enforcement campaigns can play important roles in increasing 
effectiveness.  The education components should at least provide the public with notice a 
targeted campaign will be conducted and provide results (i.e., number of stops, citations, and 
arrests) afterwards. 

Strategy 5.  Conduct highly publicized DUI checkpoints 

Definition Conduct regular highly publicized DUI checkpoints (coordinated throughout the state). 

Technical 

Description DUI checkpoints are predetermined locations where law enforcement officers stop passing 
motorist and then assess the drivers to ensure they are not impaired.  This strategy 
advocates conducting DUI checkpoints coordinated throughout Nevada.  The frequency, 
location and duration for statewide coordinated DUI checkpoints will have to be worked out 
with state and local law enforcement agencies.  However, these details should be carefully 
considered to achieve best results possible given available resources.  Also important to this 
strategy is publishing the results so the general public is aware of the program and sees its 
effectiveness.  

Target(s) The real strength of DUI checkpoints is deterring drinking and driving through increasing a 
driver’s fear they will be caught.  This has been found to be effective at reducing drinking and 
driving the general public. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 464 alcohol-related 
traffic fatalities (nearly 27% of all fatalities), which is an annual average of 93 fatalities per 
year.  To achieve Nevada’s safety goal, the number of alcohol-related fatalities needs to be 
reduced by 27. 

The optimum frequency, duration, and density will need to be determined through 
experience.  However, an initial implementation goal may be setting up DUI checkpoints 
campaign for a weekend (Friday, Saturday, and Sunday evenings) once a month with an 
average of two to three locations in every county.  Ideally local and state law enforcement 
agencies would participate in the program, targeting appropriate city, county, and state 
roadways. 

Responsive and 
Preventative Plans 

Highly publicized, statewide DUI checkpoints would generally be a preventative plan to 
reduce alcohol-related fatalities.  This plan could be implemented responsively by 
concentrating checkpoints along corridors or in areas that have a frequency or rate of 
alcohol-related crashes higher than expected. 

Expected 
Effectiveness 

(Proven) As reported in NCHRP Report 500, Volume 16 (Strategy 5.1 B1), DUI checkpoints 
have been found to reduce alcohol-related crashes by 10% - 30% in several studies when 
the results are publicized.  NHTSA has estimated that visible, routine use of DUI checkpoints 
will reduce alcohol-related fatalities by 15%. 
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Strategy 5.  Conduct highly publicized DUI checkpoints 

Keys to Success A regular cycle of performing checkpoints should be maintained, but the location and 
frequency should be varied so that drivers can’t predict when and where the checkpoints will 
occur.  Also, a campaign to make sure the public knows that the State is conducting regular 
checkpoints and how many stops, citations, and arrests are made during each campaign will 
help improve the effectiveness of the strategy. 

Often over looked in a safe checkpoint program is the design of the areas where vehicles will 
be stopped, including advance warning of drivers to slow and stop ahead.  This may require 
the assistance of highway agencies to make sure the checkpoints follow the principles of 
safe traffic engineering. 

Potential Difficulties Locating the funding and personnel needed to staffing the checkpoints consistently is likely to 
be the largest challenge.  Several Strategies mentioned in the NCHRP Report 500 series 
include using smaller teams (3 -5 people) at each checkpoint and teaming with other 
agencies. 

The people responsible for writing and releasing information to the press will need to find 
ways to keep the information fresh and interesting as the program matures.  After the 
“newness” has worn off the program, media outlets may no longer be interested in the 
information. 

State agencies will also have to coordinate to determine the best locations, frequency, and 
duration to conduct DUI checkpoints.  Available crash data can be used to help identify 
locations and time, but professional judgment will be needed to determine the frequency and 
timing. 

Appropriate 
Measures and Data 

At each location and aggregate for the program, agencies should track the total number of 
stopped vehicles, number of field sobriety tests given, number of drivers found driving drunk, 
citations written for other violations, and the number of agencies/officers that participated in 
the program.  However, the real effectiveness will be realized over time as there will hopefully 
be a reduction in the number of alcohol-related crashes both statewide and in the 
communities where DUI checkpoints were located. 

Organizational and Institutional 

Champion Department of Public Safety and any local agency that provides law enforcement services 

Organizational, 
Institutional, and 
Policy Issues 

Getting the support and backing of prosecutors, judges, political officials, and law 
enforcement chiefs will be needed if the program is to reach it potential. 

Issues Affecting 
Implementation 
Time 

For a statewide program, the major issues affecting implementation include locating funding 
and coordinating law enforcement agencies (and possibly highway agencies if help is 
needed to create a safe traffic management plan).  For a statewide program, it was estimated 
that several months may be needed before the program can begin. 

After the DUI checkpoints are conducted, it is important that a press release is written and 
distributed quickly afterwards to make sure news agencies will be interested. 

Costs Involved The cost of a statewide DUI checkpoint campaign will vary depending on the frequency, 
duration, and number of checkpoints.  These costs will include the time to staff each 
checkpoint, writing and publishing the results, and time to coordinate, plan and set-up each 
checkpoint.  Often, officers working at a checkpoint that are on overtime which can increase 
the cost.  The reported cost for a DUI checkpoint program in Tennessee was approximately 
at $500,000 per year in which 576 checkpoints were conducted 
(http://www.nhtsa.dot.gov/people/injury/research/ChekTenn/ChkptTN.html).  Further, NHTSA 
estimated that the savings (in crash costs) from each checkpoint is $62,000. 
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Strategy 5.  Conduct highly publicized DUI checkpoints 

Training and Other 
Personnel Needs 

Officers that staff a checkpoint need to be trained on how to identify a driver that has been 
using alcohol while the driver is sitting in a stopped vehicle.  Officers also need to be trained 
in performing field sobriety tests and be able to follow the statutory and case law 
requirements when at a DUI checkpoint. 

Legislative Needs None identified. 
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Strategy 6.  Seize vehicle/license plate and create a “zebra” plate for DUI offenses 

Definition To control alcohol-related crashes involving drivers with a high BAC or a repeat offender, 
seize vehicles or vehicle license plates administratively upon arrest.  Also create a “zebra” 
plate that allows officers to identify drivers with a history of DUI convictions. 

Technical 

Description This strategy addresses alcohol-related crashes where the drinking driver had been 
previously stopped and convicted for a DUI.  The goal of the strategy is to prevent these 
drivers from driving drunk again by either seizing their vehicle or license plate or creating a 
special plate that helps law enforcement officers identify drivers who had previously been 
arrested for a DUI. 

In states that currently seize vehicles or license plates, the programs vary slightly, but some 
of the more common attributes are provided in the following paragraphs.  For additional 
information or references on vehicle or license plate seizures, refer to Strategy 5.1 D1 of 
NCHRP Report 500, Volume 16. 

After a vehicle or license plate is seized, the vehicle can be returned or a new license plate 
issued only after the driver’s license suspension period is over and all other sentencing 
requirements have been met.  In many programs, when a vehicle is seized it is either stored 
at an impound lot or at the driver’s home with the wheels booted in order to prevent it from 
being used.  Storing vehicles at an impound lot ensures they will not be used again by the 
convicted driver, but will increase the costs to administer the program.  Furthermore, vehicles 
with a low value may go unclaimed, requiring the state to store these vehicles until they can 
be legally sold or disposed of.  If the vehicle or license plate is seized and it belongs to 
someone other than the drunk driver, in order to retrieve the vehicle or license plate, the 
owner has to sign an agreement that the person arrested will not be allowed to use the 
vehicle.  If the convicted person is found driving the same vehicle before their license is 
reinstated, whether drunk or sober, the vehicle could immediately be confiscated and 
become the property of the state.  If other family members depend on the vehicle, again the 
vehicle or license plate could be released to the family with the agreement the convicted 
driver can not use the vehicle until their license is reinstated.  Again, failure to abide by these 
rules can result in immediate confiscation of the vehicle.  In order to help officers identify 
vehicles released back to family members, a special plate can be used to mark the vehicle 
(see below). 

A special plate to identify vehicles driven by a convicted drunk driver may take on several 
forms.  These may include placing a striped sticker over the annual renewal sticker (“zebra” 
plate) or issuing a new license plate that has a specific series of letter or numbers.  In either 
case, the presence of the special plate is probable cause for a law enforcement officer to 
stop the vehicle and check to make sure the driver has a valid driver license.  The state 
“zebra” stickers could be placed on the license immediately at the time of arrest and then the 
owner of the vehicle could be issued a license with special markings shortly after. 

These techniques could be used on any driver stopped for a DUI or reserved for repeat 
offenders and first time offenders that have an especially high BAC (such as above 0.20).  
Even though this strategy is focused on reducing alcohol-related crashes, these techniques 
could be used to address crashes involving drivers that have had their license revoked or 
suspended for various violations (i.e., multiple speeding tickets). 

More information on these types of programs is available in the second (Collisions Involving 
Unlicensed Drivers and Drivers with Suspended or Revoked Licenses) and sixteenth 
(Alcohol-Related Collisions) volumes of NCHRP Report 500. 
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Strategy 6.  Seize vehicle/license plate and create a “zebra” plate for DUI offenses 

Target(s) Drivers that have had their driver’s license revoked due to a DUI arrest but continue to drive, 
especially drive drunk, are a special threat to the safety of other motorist by their blatant 
disregard for society’s laws.  Confiscating either the convicted driver’s license plate or vehicle 
or placing a special or marking on the vehicle used can prevent or discourage an offender 
from getting behind the wheel. 

Public knowledge of these laws; the loss of driving privileges in addition to having a vehicle 
or license plate confiscated or marked; will be a deterrent for persons considering driving 
drunk, even if they haven’t been previously arrested for a DUI. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 464 alcohol-related 
traffic fatalities (nearly 27% of all fatalities), which is an annual average of 93 fatalities per 
year.  In 2003 FARS data for the State of Nevada, nearly 7% of alcohol impaired drivers 
involved in a fatal crash had a previous DUI conviction.  Therefore, there are approximately 7 
alcohol-related traffic fatalities each year involving a repeat offender.  This would be 2% of all 
fatalities.  So to help achieve Nevada’s safety goal, this strategy is expected to help reduce 
the annual number of alcohol-related fatalities by 2. 

Note: A public information campaign to inform Nevada residents of a new law the allows 
officers to seize a vehicle or license plate is expected to deter drunk driving among all 
persons, even if they do not have a previous DUI conviction.   

Responsive and 
Preventative Plans 

This is really a responsive plan to prevent alcohol-related crashes by targeting drivers that 
have demonstrated a history of driving drunk.  However, aggressively educating the public 
that a law exists allowing the State to seize a vehicle or license plate in addition to 
suspending a driver’s license in order to keep them from driving may be an effective 
deterrent to preventing drunk driving for individuals that do not have a DUI conviction. 

Expected 
Effectiveness 

(Proven) In a study of California’s program that seizes vehicles for a DUI and driving with a 
suspended license arrest, first time offenders experienced a 25% crash reduction.  For 
repeat offenders, the reduction was even more significant at 38%.  (NCHRP Report, Volume 
2. Strategy 2.1 C1)  No crash reduction information was provided for seizing a license plate, 
but the program was found to reduce the likelihood of recidivism.  (NCHRP Report, Volume 
2. Strategy 2.1 B2) 

In Oregon, before the license plate striping law (i.e., placing a sticker to create a “zebra” 
plate) was rescinded, the program was determined to have decreased crashes by nearly 
11% among drivers whose license plate would have been stickered if stopped one more 
time. (Source: NCHRP Report 500, Volume 2. Strategy 2.1 B1) 

Keys to Success Effectiveness first begins with statewide, consistent implementation of the program every 
time a driver’s actions warrant having their driving privileges removed.  If the program is not 
enforced by either the officers making the stops or upheld by the courts, then it will be 
ineffective at keeping people from driving.  In addition, informing the public of the far-
reaching steps the State will take to keep drunk drivers off of Nevada’s roads may prove to 
be just as much of a deterrent for those who have are considering driving drunk as opposed 
to finding a ride. 
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Strategy 6.  Seize vehicle/license plate and create a “zebra” plate for DUI offenses 

Potential Difficulties In some states, similar programs have experienced controversy and were thought to be 
generally ineffective.  In Oregon and Washington, these were some of the main reasons that 
license plate striping laws were rescinded in these states.  Educating law makers, officers, 
and judges on the importance, value and effectiveness of these programs is just as important 
to a successful program. 

The logistics of administering the programs could also prove difficult or costly.  A reasonable 
program needs procedures put into place to protect innocent third parties (i.e., if a driver was 
borrowing a vehicle) and other family members that rely on the vehicle.  Further, the time to 
process paperwork, move and store seized vehicles, reissue license plates or renewal 
stickers need to be prompt so as not to hinder the program.  Impounding vehicles rather than 
booting a vehicle at the offenders home may prove expensive, especially if low value 
vehicles are never reclaimed.  

Also, some individuals may claim that the presence of a “zebra” license plate or other 
specially marked plate as probable cause for an officer to stop a vehicle is a case of “guilty 
until proven innocent” or invasion of civil rights.  In the face of this, the State will need to take 
a stand to protect the traveling public (i.e., vehicle, pedestrian, bicycle) against individuals 
who have shown a disregard and abuse of other people’s rights to safe travel. 

Appropriate 
Measures and Data 

To measure the effectiveness, the state needs to measure the activities of persons affected 
by this law.  Such as the recidivism and crash involvement rates for people affected by the 
program versus individuals that were given a special compensation by either an officer or the 
courts.  The state should also distinguish between vehicle seizure, license plate seizure, and 
specially marked license plates to determine which is more effective if all three are allowed.  
Further, the strategy’s effectiveness may prove to vary based on first time versus repeat 
offenders and also possibly by demographics (i.e., income, age, gender, etc.). 

Organizational and Institutional 

Champion Department of Public Safety and any local agency that provides law enforcement services 

Organizational, 
Institutional, and 
Policy Issues 

Policies, procedures, and guidelines will need to be developed by law enforcement agencies 
for the smooth operation of this program.  The policies, procedures, and guidelines will need 
to address when a car is impounded versus booted at the offenders home, protecting 
innocent third parties if the vehicle belongs to another person, protecting family members 
that are dependent on the vehicle, coordinating with the DMV to issue specially marked 
plates for vehicles released early to family members or re-issue a new renewal sticker if the 
license plate was striped and did not belong to the driver. 

Issues Affecting 
Implementation 
Time 

The time involved with getting enabling laws passed will likely have the largest affect on the 
time to implement this strategy.  After receiving legislative permission, the time to implement 
the program should take less than a year. 
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Strategy 6.  Seize vehicle/license plate and create a “zebra” plate for DUI offenses 

Costs Involved Before the program could even begin, there will be a cost to educate law makers, law 
enforcement officers, driver and vehicle services, and the courts on the importance and value 
to such a program.  Staff time, educational materials, and traveling to meet and educate 
groups are some of the related costs that DPS and partner agencies are expected to incur. 

To create a specialty license plate (i.e., a “zebra” plate), the DMV has reported the cost at 
$2.19 per set, or about $15,000 per year.  However, this does not include any administrative 
costs for the program. 

The cost to run the program will vary greatly depending on how the program is structured 
(i.e., seize a vehicle versus seize a license plate, impound a seized vehicle versus boot it at 
the offenders residence).  In estimating the program’s cost, agencies should keep in mind the 
level of effort needed by officers, courts, driver and vehicle services, and towing services. 

A strategy to seize vehicles or license plates was estimated at $500,000 per year. However, 
this could be partially offset by fees charged to the offender.  A conservatively estimated cost 
for a specialty plate program was set at $250,000 per year. 

Note: Depending on a specialty license plate program could be self-sufficient. In early 2006, 
the Maryland Legislature considered a license plate bill (HB 1315) in which offenders would 
be charged a $30 fee. The Maryland DMV estimated total start-up costs at $638,600 for the 
first year. Revenues in the first year were estimated at $560,200 for a net cost of $78,400. In 
subsequent years, a net gain of at least $13,000 per year was projected. 

Training and Other 
Personnel Needs 

Law enforcement officers, the court system, personnel in driver and vehicle records system, 
and the companies that will provide towing service will all need some form of training or 
education for the program to operate correctly.  Many jurisdictions probably won’t require any 
additional staff and these responsibilities can be included in every day activities.  However, in 
large jurisdictions or areas where there is a high volume of violations, additional staff may be 
needed to take on the increase work load. 

Legislative Needs Action by the State Legislature is needed to allow officers to automatically seize a vehicle or 
license plate when a DUI arrest is made.  Also, the authority to establish a “zebra” or other 
specially marked license plate resides with the State Legislature. 
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Strategy 7.  Conduct highly publicized seat belt enforcement campaigns coupled with a 
primary seat belt law and targeted education messages 

Definition Maximize the use of occupant restraints by all vehicle occupants using a combination of 
enforcement and education strategies to increase seat belt use.  This may include supporting 
the adoption of a primary seat belt law and eliminating gaps in child seat laws; conducting 
highly publicized enforcement campaigns; providing enhanced public education to population 
groups with lower than average restraint use rates (i.e., targeting and increasing safety 
messages to the young age groups); using social marketing (i.e., movie theaters and DVD 
trailers) to educate the public on seat belt use; and performing market research to ensure 
messages are delivered effectively. 

Technical 

Description In Advocates for Highway and Auto Safety’s report on states’ highway safety laws, Nevada 
was given very favorable reviews in most areas of traffic safety including teen driving, 
impaired driving, and even in vehicle occupant protection.  Yet the two areas in Nevada 
identified as needing stronger laws were seat belt enforcement and child booster seats.  
(Source: 2006 Roadmap to State Highway Safety Laws: Players, Politics and Progress) 

Nevada currently has a secondary seat belt law which allows an officer to give a citation only 
if the driver was stopped for another traffic violation.  A primary seat belt law would allow an 
officer to stop a vehicle and issue a citation simply because a vehicle occupant wasn’t using 
their seat belt.  Further, the State’s booster seat law requires children under the age of six 
and weigh less than 60 pounds to use a booster seat, which doesn’t cover all children up to 
the age of 8, as recommended by the Advocates for Highway and Auto Safety. 

To increase the effectiveness of restraint use laws, it is important to couple the legislation 
with increased levels of enforcement and effective, hard-hitting educational materials, 
especially for demographic groups that are high risk.  The information in the fact sheets in 
Chapter 3 help identify that these high risk groups generally include males and are often 
young (16-25).  Further review of crash record information may help identify trends in 
income, profession, etc.  Understanding what are the high risk groups will also allow 
agencies to focus education and marketing materials much more successfully.  In addition, 
agencies should review how they deliver safety messages.  Unorthodox approaches, such as 
public service announcement at the opening credits of a movie or DVD may better reach the 
audience.  Despite the method used to deliver information to the public, an important part of 
this strategy is to evaluate the method’s effectiveness to ensure resources are being used 
wisely.  

Target(s) This strategy is intended to motivate persons that do not regularly use seat belts.  Ideally, this 
strategy will also encourage vehicle occupants that occasionally refrain from wearing their 
seat belt to use a belt each and every time they get in a vehicle.  This strategy would also 
help protect children up to the age of eight.  
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Strategy 7.  Conduct highly publicized seat belt enforcement campaigns coupled with a 
primary seat belt law and targeted education messages 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 822 traffic fatalities 
where the individual was not wearing a safety belt (nearly 48% of all fatalities and 57% of all 
vehicle occupant fatalities), which is an annual average of 164 fatalities per year.  To achieve 
Nevada’s safety goal, the number of unbelted vehicle occupant fatalities needs to be reduced 
by 48. 

NOTE: During the 1998-2002 timeframe, the average seatbelt use rate was 77.3% (Source: 
Safety Belt Use in 2005 – Use Rates in the States and Territories.  NHTSA Traffic Safety 
Facts, November 2005).  Since then, the seat belt use rate jumped to 86.6% in 2004 and 
94.8% in 2005 (third highest in the Nation).  If more recent crash information had been 
available during the time of analysis, it is possible that nonuse would have been found to 
contribute less to the traffic fatalities total. 

The implementation goal for this strategy is to pass and have enacted a primary seat belt law 
and stronger child safety seat laws by 2008.  An implementation goal for conducting highly 
publicized enforcement campaigns and the education strategies would be a statewide 
campaign, but there should at least be a focus in the counties with the highest number of 
unbelted fatalities. 

Responsive and 
Preventative Plans 

New or strengthened seat belt laws and education campaigns would be a proactive approach 
to increase seat belt use.  Further publicizing the new laws would increase the strategies 
proactive nature.  An enforcement campaign, especially targeted at high-risk groups, would 
generally be a responsive deployment of this strategy. 

Expected 
Effectiveness 

(Proven/Experimental) During 1998 to 2002, for every 1% of seat belt nonuse, there were 
approximately 7 unbelted traffic fatalities annually (164 unbelted fatalities ÷ 23% nonuse = 
7.1 unbelted fatalities per 1% nonuse).  As an estimate on seatbelt strategies, it was 
assumed that a 1% increase in seat belt use would save over three lives annually (NCHRP 
Report 500, Volume 11, Section 3: A reported NHTSA study found seat belts reduce the risk 
of a fatality by 45% and a critical injury by 50% for front seat passengers over the age of 
five). 

In 2005, the seat belt use rate in states with a primary seat belt law is on average 8.6% 
higher than states with a secondary law.  However, passing a primary law in Nevada could 
not increase seat belt use by 8.6% as it would put Nevada over 100% use rate.  Instead, it 
has been estimated that a primary law would increase Nevada’s seat belt use rate to 97.5%, 
or approximately 3% (Note: Based on a primary law reducing half of the nonuse in Nevada.) 

During the study period, the information provided identifies approximately 12 fatalities per 
year where the occupant was 15 or younger.  Realizing the number of individuals that are 
affected by booster seats is even less, stronger child safety seat laws may not save many 
lives each year.  However, given the audience and importance of this group directly affected 
by child safety seat laws (i.e., children), the importance of strong and adequate traffic safety 
laws are immeasurable. 

A South Carolina public education program helped increase overall seat belt use by 8.4%, 
which resulted in a 29.5% decrease in fatalities while the program was underway.  (Volume 
11, Strategy 8.1 A2)  For these remaining two sub-strategies, highly publicized enforcement 
campaign and statewide public service campaigns, each is assumed to increase the seat belt 
use rate by only 1% since Nevada currently has a seat belt usage rate at nearly 95%. 
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Strategy 7.  Conduct highly publicized seat belt enforcement campaigns coupled with a 
primary seat belt law and targeted education messages 

Keys to Success For a new seat belt law(s), education and knowing that all law enforcement agencies are 
enforcing the law will be important to its success.  A key to targeted enforcement is 
publicizing the results so that people understand that they too may be given a citation if they 
choose to disobey the law.  Hard-hitting, graphic, personal education materials are often the 
most successful. 

Potential Difficulties There will likely be opposition from individuals or agencies that perceive these laws as 
intrusive into a person’s life.  However, one form to combat this argument is to make it clear 
that electing to not wear a seat belt does impact others.  These impacts to others are often in 
the form of medical costs passed onto others in higher insurance premiums or increased 
taxes for emergency services to be able to respond.  Also, not wearing a seat belt can impact 
other individuals in the vehicle since an unbelted occupant becomes a large projectile during 
a crash (there are examples of belted passengers being crushed and killed by someone who 
was unbelted). 

Appropriate 
Measures and Data 

Seat belt use information (entire state population and among high-risk groups) and the 
number of unbelted traffic fatalities are needed to evaluate the impact of this strategy.  Other 
information to measure the strategy may include a number of targeted enforcement 
campaigns conducted including the increase in the number of citations written.  Data to 
measure education strategies may include studies to see how much of the population is 
aware of the campaign and also to evaluate how effective the message was at motivating 
drivers to change their behavior. 

Organizational and Institutional 

Champion Department of Public Safety and any local agency that provides law enforcement services 

Organizational, 
Institutional, and 
Policy Issues 

Highway safety professionals need to work closely with law makers to educate them on the 
relative importance of seat belt laws and why it is important to fund enforcement and 
educational campaigns in this area, despite that the State has reach nearly a 95% seat belt 
use rate. 

Issues Affecting 
Implementation 
Time 

Action by the Nevada Legislature is the primary constraint on implementation of a primary 
seat belt law or a new law(s) to eliminate gaps in child safety seats.   Enforcement and 
education campaigns can generally be organized and implemented in a matter of months, 
typically less than six months.  However, their effectiveness can not always be immediately 
measured because of time needed for crash records to be entered into the crash database 

Costs Involved The estimated cost of staff time and materials to work with the Nevada Legislature to pass a 
primary seat belt law is $50,000.  Also, the cost of a statewide enforcement and education 
campaigns will vary depending on the size of the programs, but the costs were estimated at 
$750,000 and $500,000 respectively. 

For a comparison, Nevada’s four week Click It or Ticket program had an approximate cost of 
$550,000 ($100,000 for video production; $200,000 for paid media; $200,000 for 
enforcement; and $40,000 for pre- and post-surveys).  Therefore, a less aggressive 
enforcement and education campaigns could be performed for the list amounts. 
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Strategy 7.  Conduct highly publicized seat belt enforcement campaigns coupled with a 
primary seat belt law and targeted education messages 

Training and Other 
Personnel Needs 

It is important that all law enforcement officers be properly trained/educated on the 
importance of enforcing a primary seat belt law and child safety seat laws, how to spot 
unbelted vehicle occupants, and inspection of child safety seats to ensure they are properly 
installed.  The effectiveness of seat belt laws and enforcement campaigns will also require 
that the courts be educated on their importance so that citations are not dismissed by the 
courts. 

State agencies should already have trained staff that can produce press releases for 
enforcement campaigns and develop much of the material need for education campaigns.  
However, additional training or expertise may be needed to assess education programs and 
possibly to develop material specific for social marketing techniques (since these outlets can 
be new and unfamiliar territory for many state employees). 

Legislative Needs A primary seat belt law and strengthening child safety seat laws to eliminate gaps can only 
be done by the State Legislature. 
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Strategy 8.  Enforce pedestrian laws at high crash locations (judicial follow-thru) 

Definition Raise motorist and pedestrian compliance with pedestrian safety laws through 
implementation of enforcement campaigns in high crash locations and at other locations with 
similar geometry, control, and exposure characteristics.  Increase the effectiveness of 
enforcement of pedestrian laws by educating the court system on the importance of judicial 
follow through on citations. 

Technical 

Description In order to improve pedestrian safety, this strategy recommends using traditional law 
enforcement techniques at locations or along corridors with a high incident of pedestrian 
crashes.  Pedestrian safety laws should also be enforced in locations where there may not 
be a crash problem, but roadway and traffic characteristics are similar to locations that have 
a pedestrian crash problem.  Within Nevada, there are several safety laws that are related to 
pedestrian safety.  These laws include, but are not limited to: speeding; drunk driving; public 
intoxication of pedestrians; pedestrians must use sidewalk or walk on left side of street facing 
traffic if sidewalk is unavailable; pedestrians must use nearest crosswalk, pedestrian bridge 
or tunnel; pedestrians must obey traffic signal controls; pedestrians cannot cross intersection 
diagonally unless designed to do so; drivers must yield to pedestrians in a crosswalk; drivers 
must yield at all times to a blind person using a white cane or service animal; at school 
zones, driver must wait for all people to clear the road before proceeding; before passing a 
vehicle stopped in a travel lane, a driver must slow or stop to make sure vehicle is not waiting 
for a pedestrian to cross.  In order to prevent pedestrian fatalities, enforcing the vehicle laws 
in this list will likely prove to be as important as enforcing the pedestrian laws. 

As mentioned in other critical strategies, this strategy also includes a component to educate 
judges and prosecutors to ensure citations are upheld.  Over time, frequent dismissal or 
reducing of charges can instill into a population that traffic laws are not really that important.  
Education and meetings with judges and prosecutors could be done on an individual basis or 
presentation could be made to the judges forums held in Reno. 

Target(s) This strategy targets all forms of pedestrian crashes, but especially those that happen in 
high-incident locations. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 276 pedestrian 
fatalities (nearly 16% of all fatalities), which is an annual average of 55 fatalities per year.  To 
achieve Nevada’s safety goal, the annual number of pedestrian fatalities needs to be 
reduced by 16. 

Ideally all programs would be implemented statewide; however, 90% of pedestrian fatalities 
occur in Clark County (72%) and Washoe County (18%).  This would suggest that at a 
minimum there should be a renewed focus of enforcing pedestrian safety laws in these two 
counties. 

Responsive and 
Preventative Plans 

Increased law enforcement of pedestrian safety laws where there has been a history of high 
crash risk would be a reactive deployment.  However, this strategy can be deployed 
proactively by identifying locations where there has yet to be a crash problem, but the 
location or corridor has characteristics (cross-section design, traffic volumes, pedestrian 
volumes, intersection control, cross-walk marking and location) similar to locations with a 
crash problem. 

Judicial follow-through of citations is reactive to people caught violating pedestrian laws.  
However, it will be proactive in sending a message to the public that these laws are important 
to pedestrian safety and then enforcing them is believed to be equally important to improving 
safety. 
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Strategy 8.  Enforce pedestrian laws at high crash locations (judicial follow-thru) 

Expected 
Effectiveness 

(Tried/Experimental) Little effectiveness information is available; therefore a group of 
highway safety experts from Nevada has estimated that increased enforcement at ten high-
incident locations could prevent one traffic fatality per year.  The effectiveness of each court 
that takes a strict approach to pedestrian safety laws could result in one pedestrian fatality 
prevented each year. 

Keys to Success To be effective, pedestrians and motorist first must have an understanding pedestrian safety 
laws and secondly that there is a change in attitude in the court system on punishing 
violators. 

Getting the media (TV, radio, and print) involved and backing the enforcement campaigns will 
prove to be a valuable component to actually changing peoples’ behavior (pedestrians and 
motorists). 

Support for moving from the status quo to strict adherence to safety laws (even for first time 
offenders) is needed by the general population and judicial system. 

Potential Difficulties Most of these laws would likely result in a citation that would never make it to a court (i.e., the 
offender chooses to pay the fine and not contest the citation).  For these laws, it is unlikely 
there is much of a potential to further overload the courts.  However, several laws, such as 
speeding and related to intoxication, which can carry heavier fines and penalties may result 
in a larger work load if prosecutors refuse to reduce charges as part of a plea bargain; 
thereby, initially increasing the number of people in the court or jail system.  However as 
information spreads about the judicial system strictly upholding the law, this may be a 
deterrent and actually decrease the number of people in the court system. 

Appropriate 
Measures and Data 

Within the jurisdictions where enforcement is increased and judges and prosecutors are 
refusing to reduce traffic safety charges, one should look for a reduction in the number 
pedestrian crashes.  There may be an initial increase in citations issued, but would expect to 
decrease as the news spreads about the program. 

Organizational and Institutional 

Champion Department of Public Safety and local law enforcement. 

Organizational, 
Institutional, and 
Policy Issues 

Judges and prosecutors are extremely independent in their decision making.  It is critical that 
a policy is created that provides for strict enforcement of penalties while simultaneously 
respecting the unbiased role of the judiciary. 

Issues Affecting 
Implementation 
Time 

Additional and targeted enforcement could be implemented as soon as funding is identified 
and these “hot spots” are identified.  The time to identify locations without a crash problem 
but have characteristics similar to locations with a crash problem may take several additional 
months.  Overall, an enforcement program should be able to be implemented within one year 
of finding the funding. 

The time to change the culture of the courts will vary.  However, development and production 
of materials to distribute and identification of persons to meet with the court employees 
should take no more than six months. 

Costs Involved The cost of this strategy can vary depending on how aggressively it is deployed.  But an 
expected cost to conduct statewide enforcement at high crash locations (or locations with 
similar characteristics) is $750,000 per year (Note: Refer to Critical Strategy #7 for a cost 
breakdown of a similar program, Click It or Ticket.)  An approximate cost for staff time and 
related expenses to educate the courts (i.e., judges and prosecutors) on the importance of 
judicial follow through is $100,000 per year. 
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Strategy 8.  Enforce pedestrian laws at high crash locations (judicial follow-thru) 

Training and Other 
Personnel Needs 

Agencies may need to hire additional officers in order to provide increase traffic patrol or at 
least be willing to pay overtime. 

The court systems may need additional staff if enforcing traffic laws increases the workload 
significantly. 

Legislative Needs None identified. 
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Strategy 9.  Adopt Automated Enforcement Including Red-Light Running Cameras 

Definition Improve driver compliance with traffic control devices and traffic laws by implementing 
automated enforcement which will require the support of a law allowing the used of red-light 
running cameras and other forms of automated enforcement (i.e., photo speed enforcement). 

Technical 

Description The intent of this strategy is to deploy automated enforcement at signalized intersections for 
red-light running violations and at locations where speeding is known to be a problem.  
Between red-light running and photo-speed enforcement, more information is available on 
the use and effectiveness of red-light running cameras.  Consequently, the following 
discussions primarily focus on the use of red-light cameras.  However, using automated 
enforcement to deter speeding is also considered an important option in this strategy. 

The use of photo enforcement at problematic locations can be used successfully in place of a 
traditional officer.  At signalized intersections, the use of photo enforcement is gaining 
support nationally as it is proving effective at reducing violations and crashes.  Red light 
running cameras are more effective than enhanced traditional traffic enforcement which is 
difficult for most agencies to do under present financial constraints, because the enforcement 
itself requires an officer to follow a violator through the red light to make the stop – 
endangering more lives-, and because violations are most common in congested areas 
where a stopped violator’s and officer’s vehicles increase congestion even further.  (Note: 
The use of multiple officers or red-light indicators solve the problem of an officer needing to 
follow a violator through a red signal.) 

Target(s) The target of automated enforcement is the drivers that are knowingly and willingly breaking 
the traffic laws but will alter their behavior to avoid receiving a traffic citation.  Distracted 
drivers that are speeding or run a red light are unlikely to be deterred by photo enforcement 
since they are unaware of their behavior. 
To prevent crashes, automated enforcement is best suited for implementation at locations 
with a crash problem, although there is indication that implementation of automated 
enforcement has positive secondary effects on nearby locations.  For intersections with a 
red-light running problem, the common crash types would be angle and rear end crashes.  
Locations where speeding is a problem may be exhibited in crashes involving loss of vehicle 
control (i.e., run-off the road) or inability to stop safely (i.e., rear-end crashes). 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 204 traffic fatalities 
at a signalized intersection (nearly 12% of all fatalities), which is an annual average of 41 
fatalities per year. 

Of the all fatalities at signalized intersection, 67 were estimated to be related to red-light 
running (estimation based on crash type; RLR = Pedestrian Fatalities * 25% + Angle 
Fatalities * 90% + Left-Turn Fatalities *25%) and 22 were estimated to be related to speeding 
through the intersection (estimation based on statewide speeding involvement in fatalities 
(11%); Speed = Signalized Fatalities * 11%).  Combined, this accounts for approximately 18 
fatalities per year, or 5% of all fatalities.  To achieve Nevada’s safety goal, the annual 
number of red-light running and speed related fatalities at signalized intersections needs to 
be reduced by approximately 5. 

Ideally automated enforcement would be implemented statewide; however, 97% of fatalities 
at signalized fatalities occur in Clark County and Washoe County.  This would suggest that at 
a minimum there should be a focus of implementing intersections in these two counties.  For 
a pilot program in an urban area, implementing 10 to 25 intersections would be a good place 
to start. 
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Strategy 9.  Adopt Automated Enforcement Including Red-Light Running Cameras 

Responsive and 
Preventative Plans 

Reactive deployment of automated enforcement would be at locations where there is a 
demonstrated crash problem that is correctable by photo enforcement.  This may include 
specific signalized intersections with a red-light running problem or locations where vehicle 
speeding was a significant contributing factor in crashes.  Even though this plan would be 
reactive, a proactive component could be added to the program, which is to publicize the 
implementation of automated enforcement, thereby increasing public knowledge and 
hopefully also increasing compliance with the traffic laws. 

Automated enforcement can be deployed proactively in one of two ways.  The first is to put 
up multiple boxes where the camera is housed, but have only one camera that is rotated 
between locations.  Since the drivers will not know if the camera is present at any location, 
the threat may still improve driver behavior despite the fact that there is no enforcement in 
place.  The second proactive plan would be to install automated enforcement at locations 
where a crash problem has not yet manifested, but the conditions are right for a potential 
problem, such as a high number or percentage of drivers violating the traffic laws. 

Expected 
Effectiveness 

(Proven/ Tried) The NCHRP Report 500 series reports that automated enforcement of red 
light violations has been used at various locations with positive results.  Implementation of a 
camera at an intersection has been found to reduce violations by over 40 percent at locations 
in Fairfax, Virginia and Oxnard, California.  Overall, FHWA estimates that red-light running 
cameras will have a 15 percent reduction in related crashes.  In Victoria, Australia, there was 
approximately a 35 percent reduction in right-angle crashes, 25 percent reduction in right-
angle turning crashes, 31 percent reduction in rear-end crashes, and a 28 percent reduction 
in rear-end turning crashes.  (Volume 12, Strategy 17.2 E3) 

Although not a common in the United States, automated speed enforcement has been 
employed more widely in other countries, namely across Europe.  In a study conducted in the 
United Kingdom, officials introduced a photo-radar system on a roadway that has variable 
speed limits.  There were 28 percent fewer crashes involving occupant injuries during the first 
year of the program, and vehicle-damage-only crashes went down 25 percent. Preliminary 
data for the second year indicates the improvements are being maintained. 
One technique similar to photo speed enforcement that has been used in the United States is 
dynamic speed warning signs.  Speed warning signs use radar to measure a vehicle’s speed 
and a dynamic message board to display the speed for the driver to see.  Studies on speed 
warning signs have found the technology to be effective at reducing vehicles speeds while in 
place, especially for vehicles that are 10 mph or more above the posted speed limit.  The 
study was conducted on a roadway with a 25 mph posted speed limit) and was reported by 
TranSafety, Inc. in May, 1998 in the publication Road Injury Prevention & Litigation Journal.  
Conclusions from the report are based on the study A Comparative Study of the Speed 
Reduction Effects of Photo-Radar and Speed Display Boards, by Steven A. Bloch.  The use 
of a speed warning sign reduced the mean speed by 5.8 mph at the experimental site but 
had little effect 0.2 miles downstream (2.9 mph reduction in mean speeds).  A speed warning 
sign used in conjunction with intermittent enforcement resulted in a 6.1 mph mean speed 
reduction at the experimental site and a 5.9 mph reduction in the mean speed downstream of 
the display.  However, one source noted that changeable message signs are unlikely to be 
able to reduce speeds by 10 mph or more (Eric Meyer, A Literature Review of Perceptual 
Countermeasures to Speeding, University of Kansas, July 2000). 
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Strategy 9.  Adopt Automated Enforcement Including Red-Light Running Cameras 

Keys to Success For an automated program to be successful in increasing driver compliance with traffic laws 
and consequently reduce the number of related crashes, it first must be deployed in locations 
where poor driving behavior is a documented problem.  A potential method to identify these 
intersections is to first determine an estimate of the number of red-light running or speeding-
related crashes at each intersection.  Intersections could be screened by first eliminating 
locations with a low frequency of crashes.  Next, using volumes, a rate based screen method 
could be used to identify locations where the rate is higher than expected (i.e., Bayesian 
analysis, crash rate, etc.).  Further location screening could be done by observing the 
intersections to make sure geometry is not a contributing problem and to learn if there is high 
number of violations. 

The public and affected agencies (local elected officials, state/county/city highway agency, 
and law enforcement) must also be supportive of the program in order for it to succeed.  To 
increase acceptance, consideration should be given to using public information campaigns 
that explain the problems and the potential benefits of the program and highlight that the 
program is not intended as a revenue generator (i.e., through collection of fines).  Public 
acceptance can also be gained if the program is used to improve intersection safety instead 
of generating revenue.  Two methods to demonstrate that a red-light enforcement 
campaign’s primary focus is not to generate revenue include: 

• Certifying that signal clearance intervals meet adopted statewide practices prior to 
installation of any automated enforcement equipment. 

• Directing all revenue from the program to a safety fund instead of an agency’s general 
fund. 

Another important factor is how the program is administered.  Some agencies rely on private 
contractors to operate portions of the program.  Although this is acceptable, in these 
situations, it is important that the contractor’s fees are not linked to the number of tickets 
issued or fines paid as this is often perceived negatively by the public.  Instead, the 
appropriate law enforcement agency should be allowed to maintain control of the program in 
order to avoid questionable contracts. 

Potential Difficulties As reported in NCHRP Report 500, Volume 12, the use of photo enforcement is often 
controversial, with most arguments centered on  issues regarding personal privacy, 
effectiveness compared to traditional enforcement, costs exceeding the benefit, and use by 
government as a revenue generator.  ITE’s report Automated Enforcement in Transportation 
offers counter points of view regarding these topics. 

It is also important that the administrative side of the program be efficient so as to minimize 
the time between when the violation occurred and when the driver received a citation. 

Appropriate 
Measures and Data 

The key measure for implementation is the number of locations of where automated 
enforcement, including the number of intersection approaches instrumented for red-light 
running cameras. 

A decrease in the number of red-light running or speeding violations is one of the first ways 
to determine the strategies effectiveness.  Also reviewing changes that occur in crash 
frequency and severity can be used to evaluate the effectiveness of automated enforcement.  
However, it is important to evaluate the effect automated enforcement has on all crashes and 
related crashes separately.  Automated enforcement has also been found to have safety 
benefits at locations near where photo enforcement was installed.  Therefore, monitoring 
nearby locations and comparing to control locations not influenced by new automated 
enforcement may reveal additional benefits.  Finally, traffic volumes are needed so that 
exposure can be accounted for and quality before data (i.e., number of violations, citations, 
and related crashes) is needed to determine the strategies effectiveness. 
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Strategy 9.  Adopt Automated Enforcement Including Red-Light Running Cameras 

Organizational and Institutional 

Champion Although this strategy will need champions at all levels (i.e., state, county, and city) and types 
(i.e., law enforcement, elected officials, and highway/roadway agencies) of government, 
Nevada’s Sheriff’s and Chief’s Association is expected to be the lead agency.   

Organizational, 
Institutional, and 
Policy Issues 

Coordination is needed between the legislature, city councils, roadway agencies, law 
enforcement and traffic courts to make a program successful.  This cooperation and 
coordination is not only need to run the program, but also in selecting the locations where 
automated enforcement will be implemented. 

Issues Affecting 
Implementation 
Time 

In Nevada, the biggest issue facing implementation time is passing new legislation to allow 
automated enforcement.  Once automated enforcement is accepted by the government, the 
time to gain local acceptance and approval for implementation can vary greatly depending on 
the local opinion and severity of the problem. (Nationwide surveys by IIHS and NHTSA both 
found support was already strong by “two-thirds” of respondents.) 

Costs Involved The costs for the equipment will vary depending upon the actual camera and sensor 
equipment selected.  However, a red light camera can cost approximately $50,000 while the 
installation and sensor costs could range from $5,000 to $10,000 per intersection 
(http://www.iihs.org/safety_facts/qanda/rlc.htm#11).  Additional costs include maintenance, 
monitoring tapes, processing citations, and moving the camera between locations.  Cost to 
implement and operate the program can be offset by the fines collected from violators. 

The cost involved with implementing cameras for speeding is assumed to be about the same 
as red-light running cameras. 

Training and Other 
Personnel Needs 

It is not expected that automated enforcement will demand additional staff; yet, existing staff 
will surely need additional training.  For example, highway engineers will need training on 
how to evaluate the technology and select locations ideal for the program.  Additional training 
will also be needed for personnel responsible for maintenance of the equipment and users of 
the software for processing violations.  Some of these training needs may be offset if part of 
the program is operated by private contractors. 

Legislative Needs New legislation is necessary to allow use of automated enforcement on Nevada’s roadways 
since the use of automated enforcement is not permitted. 

NCHRP Report 500, Volume 12 provides sources for example legislation and information 
regarding existing state policies, including: 
• Insurance Institute for Highway Safety 

(http://www.iihs.org/safety_facts/state_laws/auto_enforce.htm) 
• National Conference of State Legislatures  (http://www.nhtsa.dot.gov/ncsl/Index.cfm) 
• The National Campaign to Stop Red Light Running (www.stopredlightrunning.com) 
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4.3 Engineering Critical Strategies 
The engineering strategies selected address crashes related to lane departures, pedestrians, and 
at intersections.  Many of the treatments suggested are considered proven or tried in the 
engineering community, but some are still classified as experimental.  But as more information 
becomes available, these experimental strategies are becoming more accepted by the practicing 
professionals. 

When implementing an engineering improvement, it is important to consider the entire traffic 
environment, including adjacent land use.  If designing without considering all possible 
impacts, the implemented solution may actually create problems rather than address them.  
Also, education or enforcement may be needed to help encourage drivers to comply with the 
new design (i.e., turn restrictions, yield at pedestrian crosswalks, etc.); otherwise the expected 
safety potential may not be realized. 

Strategy 10.  Implement Cost Effective Improvements to Keep Vehicles in Their Lane 

Definition Help drivers maintain their vehicle in the lane and on the road using a variety of strategies, 
including: centerline or shoulder rumble strips; edgeline “profile markings”; edgeline rumble 
strips or modified shoulder rumble strips on roads with narrow or no paved shoulders; pave 
shoulders to eliminate shoulder drop-offs; widening and improving substandard shoulders; 
maintain gravel shoulders; improve day, night, and all-weather visibility with appropriate 
pavement markers, signs, and delineation (i.e., using 6” or  8” markings over 4” markings); 
dynamic curve warning systems; delineate roadside objects (i.e., trees, utility poles, light 
poles, etc.) in hazardous locations; median barriers for narrow-width medians on multi-lane 
roads; and provide wider or four-lane sections at key locations (i.e., alternating passing 
lanes, truck climbing lanes, 3+ lanes, turnouts). 

Technical 

Description This strategy is an assortment of techniques and devices that are intended to reduce run-off 
the road (ROR) and head-on crashes.  The strategy’s intent is to help a driver maintain 
control of their vehicle by keeping them in the proper lane, assisting the driver to stay on the 
road if the vehicle encroaches onto the shoulder, keeping a vehicle from entering the 
opposing lane, and avoid hitting a roadside object if the vehicle does leave the traveled way. 

Most of these strategies are intended to assist the driver that unintentionally left their lane 
and either entered the roadside or an opposing lane (i.e., shoulder rumble strips, median 
barriers).  However, the strategy of providing wider or four-lane sections at key locations is 
intended to prevent a head-on crash where a drive intentionally entered the opposing lane to 
pass another vehicle. 

Target(s) This strategy targets crashes involving a vehicle that ran-off the road or struck another 
vehicle head-on (and also sideswipe crashes) when it entered the opposing lane.  This 
strategy can be used to target crashes on either divided or undivided roadways and also on 
low or high speed facilities. 
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Strategy 10.  Implement Cost Effective Improvements to Keep Vehicles in Their Lane 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 929 traffic fatalities 
that occurred during a lane departure crash (nearly 54% of all fatalities), which is an annual 
average of 186 fatalities per year.  To achieve Nevada’s safety goal, the number of annual 
lane departure fatalities needs to be reduced by 54. 

An implementation goal is to begin with the counties and corridors where the greatest 
numbers of lane departure fatalities occur.  For lane departure fatalities, the top four counties 
are Clark County, Washoe County, Elko County, and Nye County, which account for 
approximately 75% of the fatalities. 

Responsive and 
Preventative Plans 

Because the actual location of fatal and serious injury crashes is considered to be random, 
deploying these strategies along short segments in reaction to one serious crash is unlikely 
to prevent a significant number of crashes.  As a result, this strategy consists of both a 
responsive and preventative component.  First, these strategies could be deployed 
responsively along an entire corridor that has a documented safety problem.  The 
preventative component would be to implement the strategies at locations that have an 
increased probability of a fatal or serious injury crash (based on facility type, cross-section, 
and volume), and possibly across the entire road network given enough time and resources.  
A prioritized plan for a system wide implementation should be based on facility design, crash 
history, functional classification, volume, or a combination of factors. 

Expected 
Effectiveness 

(Tried/Experimental) The effectiveness will depend upon the specific strategy chosen and on 
the specific locations selected for deployment.  Also, combining strategies based on local 
conditions may prove to be more effective than selecting a single strategy, but it is important 
to remember the effectiveness ratios cannot simply be added together. 

Past studies have found varying results for most strategies, but some general guidance 
regarding expected effectiveness found in the NCHRP Report 500 series is provided below. 

• Centerline rumble strips on two-lane roadways = 30 – 60% head-on crash reduction has 
been reported on roadways that were high crash sites.  (Volume 4, Strategy 18.1 A1) 

• Shoulder rumble strips = FHWA reports a 20 – 50% reduction in the number of ROR 
crashes on freeways.  The effectiveness on two-lane roadways has been reported as 
unstudied.  (Volume 6, Strategy 15.1 A1) 

• Pave shoulders = expected effectiveness varies depending on initial shoulder width and 
surface type; the highest expected reduction in related crashes (i.e., run-off road, head-
on, sideswipe opposite direction) is approximately 12%.  (Volume 6, Strategy 15.1 A8, 
Exhibit V-18) 

• Shoulder widening = expected effectiveness varies depending on initial shoulder width, 
final shoulder width, shoulder surface type, and ADT; but at an ADT over 2,000 vpd, a 
road with no shoulder that is widened to have an 8’ shoulder would expect a 42% 
reduction in single vehicle run-off the road and multiple vehicle opposite-directions 
crashes (this is the greatest expected reduction).  (Volume 6, Strategy 15.1 A8, Exhibit 
V-17) 

• Dynamic curve warning signs = generally found to reduce vehicle speeds; at three 
locations in Virginia and Maryland, there were 10 truck rollover crashes prior to 
installation but no crashes in the three years following implementation.  A study in 
Minnesota found no speed reduction but there was a significant improvement in lane 
keeping through the curve.  (Volume 7, Strategy 15.2 A10) 

• Install median barriers in narrow width medians of multilane roads = performance will 
depend upon barrier selected (i.e., cable guardrail versus concrete guardrail).  Less than 
9% of crashes with a weak-post barrier (i.e., cable guardrail) resulted in an injury or 
fatality.  Therefore, should prevent at least 90% of fatalities and serious injuries.  
(Volume 4, Strategy 18.1 B2) 

 
 
 



 

Nevada Strategic Highway Safety Plan 
 

09/29/06 70 

Strategy 10.  Implement Cost Effective Improvements to Keep Vehicles in Their Lane 

• Widen roadways = passing lanes, short four-lane sections, and turnouts may reduce the 
total crashes by 25 – 35% for the duration of the improved roadway.  Studies also 
showed that the reduction in fatal and injury crashes could be as much as 30% to 40%.  
(Volume 4, Strategy 18.1 B1) 

For detailed information regarding the effectiveness for all strategies, more information is 
available in the NCHRP Report 500 series. 

Keys to Success Implementation along a corridor can be effective if a known, documented safety deficiency 
exists.  However, implementation at a specific location in reaction to a fatal or high profile 
crash is unlikely to provide a significant safety benefit.  After addressing crash locations that 
are statistically significantly higher than the expected (reactive deployment), a prioritized 
systematic deployment will be more effective at preventing fatal and injury crashes (proactive 
deployment).  Also, many of these strategies can be combined with routine roadway 
maintenance or added during roadway overlays in order to reduce the cost, allowing for a 
wider deployment across a system. 

Potential Difficulties A typical issue for many agencies is the maintenance associated with each strategy.  
Agencies need to consider the maintenance cost over time since pavement marking and 
signs need to be replaced, rumble strips may cause problems for bicyclists and motorcyclists, 
and several of the strategies may complicate snow removal.  For shoulder rumble strips, 
there is currently no proven design for roads with gravel shoulders or narrow paved 
shoulders (i.e., less than two feet). 

Also, the road widening strategies may require the purchase of additional right-of-way if the 
existing right-of-way is not sufficient.  Depending on the area’s land use or physical 
characteristics (i.e., road is next to a river or cliff), additional right-of-way may be expensive 
or simply unavailable. 

Appropriate 
Measures and Data 

A process measurement for a majority of the strategies is the number of miles of roadway 
that are improved.  But for some of the strategies (i.e., install dynamic curve warning signs 
and delineate objects), the number of locations improved should be recorded. 

Effectiveness of the strategies can be determined by monitoring crash data for lane 
departure and head-on (including sideswipe opposite) crashes.  The crash severity may also 
change for the roadway as the head-on and ROR crashes have a large potential to result in a 
fatality or serious injury.  Because of the random nature and the relatively low density of 
these kinds of crashes across a system, consideration should also be given to other non-
crash related performance measures, such as maintenance records for signs and markings 
and sampling the sampling the navigational success of vehicles in curves with portable video 
cameras. 

Organizational and Institutional 

Champion NDOT, county and city highway/roadway agencies. 

Organizational, 
Institutional, and 
Policy Issues 

These strategies are relatively easy to implement and will typically not require coordination 
among multiple agencies.  State, county, and city highway/roadway agencies may want to 
review installation guidelines and criteria for consistency of application.  After guidelines are 
developed, they should be periodically evaluated for consistency with the latest research 
findings. 

Issues Affecting 
Implementation 
Time 

Most of these strategies are relatively easy to implement and could be implemented in as 
little as one or two years.  The projects that may require more than several years are 
installation of median barrier (depending on barrier type selected) and the road widening 
projects, especially if additional right-of-way is required. 
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Strategy 10.  Implement Cost Effective Improvements to Keep Vehicles in Their Lane 

Costs Involved The costs of this strategy range from low to high, depending on the solution chosen, the local 
conditions, and the size of the project.  The following costs are intended to represent an 
average expected cost for Nevada, but these costs could change substantially depending if 
the area is rural or urban, available existing right-of-way, etc. 

Installing centerline/shoulder rumble strips, wider pavement markings, and delineating 
roadside objects each could be installed for as little as several thousand dollars per mile.  
The construction costs could possibly be even lower if combined with existing maintenance 
activities, such as an asphalt overlay.  Medium range projects include paving shoulders at an 
estimated $100,000 per mile, installing a dynamic curve warning system at $100,000 per 
location, widening shoulders at an estimated $200,000 per mile, cable median barriers at 
$115,000 per mile, or concrete median barriers at $300,000 per mile.  Constructing wider 
roadways to add passing lanes or truck climbing lanes could vary significantly depending on 
the size of the project and the amount and value of right-of-way that needs to be purchased, 
but these projects could have a high cost and easily reach $1,000,000 per mile. 

Training and Other 
Personnel Needs 

It is expected that most highway/roadway agencies could implement these strategies with 
existing staff.  Also, little training would be needed on the design and implementation of 
these strategies, but engineers may need some training to improve their ability to identify the 
appropriate strategy (or combination of strategies) given the local conditions and crash 
history. 

Legislative Needs None Identified. 
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Strategy 11.  Flatten side slopes and remove roadside objects 

Definition Reduce the consequences of leaving the road by designing safer slopes and ditches to 
prevent rollovers and provide adequate clear zones by removing/relocating objects (i.e., 
trees, utility poles, light poles, and etc.) in hazardous locations. 

Technical 

Description This strategy addresses two basic components of creating safe and recoverable roadsides 
incase a vehicle leaves the traveled way.  The first part of this strategy is to address slope 
and ditch design and to remove factors that may lead to a vehicle overturning.  Primarily, this 
would include flattening the roadside to prevent a rollover. 

The second part of creating a safe roadside is to reduce the likelihood of a serious collision 
with a fixed object.  The primary concern is with objects that are not designed to be 
crashworthy (such as guardrail) or have a breakaway design (such as road signs).  Common 
items that could be removed or relocated are trees, utility poles, and light poles.  In new 
construction, culvert headwalls, bridge rails and bridge piers should be located and designed 
to not create a hazardous fixed object.  Of the two options (relocate or remove), the 
preference is to remove the object whenever possible, and when not possible, then to 
relocate the object to a safer location, preferably outside of the clear zone.  For information 
on determining appropriate clear zone widths, refer to the AASHTO’s Roadside Design 
Guide. 

Even though a majority of run-off the road (ROR) fatalities were on rural roads between 1998 
and 2002, 36% still occurred in urban areas.  This demonstrates that roadside design is still 
important if the road has an urban design, which may include low speed and/or curb-and-
gutter. 

Target(s) The primary target is rollover and fixed object crashes outside of the traveled way.  
Implementing this strategy may help a driver avoid rolling their vehicle and could also reduce 
the severity of the crash by removing/relocating fixed objects. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 675 traffic fatalities 
that occurred during a ROR crash (nearly 39% of all fatalities), which is an annual average of 
135 fatalities per year.  To achieve Nevada’s safety goal, the annual number of run-off the 
road fatalities needs to be reduced by 39.  It is unlikely that roadside improvements alone 
could achieve such a goal for road departure fatalities; therefore, this strategy needs to be 
part of a more comprehensive approach involving enforcement, education, EMS and other 
engineering strategies to prevent the vehicle from leaving the roadway. 

An implementation goal would be to improve the roadside for all roads in Nevada.  But a 
initial target for 2008 may be to improve the roadside for 1,000 miles of roadway by 2008 or 
to target the roads in the counties that account for most of the fatalities (Clark, Washoe, Elko, 
and Nye counties account for approximately 75% of the ROR fatalities). 
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Strategy 11.  Flatten side slopes and remove roadside objects 

Responsive and 
Preventative Plans 

This strategy consists of both a preventative and responsive component.  A preventative 
deployment of this strategy would be a review and upgrade of all (or nearly all) roadways in 
Nevada.  Given the potential high cost to improve roadsides, a prioritized plan would still be 
needed even if the review was focused on small percentage of the system.  A prioritized plan 
to implement this program could begin with roads that will be reconstructed in the near future.  
Other criteria that can be used to develop a prioritized plan include facility design, functional 
classification, volumes, and crash history. 

Further, this strategy should be applied proactively to an entire corridor in order to achieve 
the best safety results.  A reactive plan would be to improve a specific location, short 
segment (i.e., less than one mile), or corridor after an observed crash problem.  If an isolated 
area is proven to be high-risk, then improving the specific location could prove cost effective.  
Yet, improving a specific area in response to a few high profile crashes (which may have 
convinced the general public that the location is dangerous, otherwise a “perceived” crash 
problem), may have no measurable safety benefit because crash locations are often random. 

Expected 
Effectiveness 

(Proven) Rollover crashes are caused by more than just the design of the sideslope and 
ditch.  Vehicle characteristics, speed, and driver reactions may be the cause for the rollover 
instead of the design.  Therefore, even if a roadside was perfectly flat, this would not 
eliminate all rollover crashes.   

Results of several studies were published in NCHRP Report 500, Volume 6: A Guide for 
Addressing Run-Off-Road Collisions, which is the source for the following effectiveness 
information.  On a study of 1,800 miles of two-lane rural roads in three states, slopes of 1:4 
and steeper had rollover rates that were significantly higher than slopes with a slope of 1:5 
and flatter.  The authors pointed out that this differs from the convention in the Roadside 
Design Guide that a slope in the range of 1:3 – 1:4 is traversable (but non-recoverable).  The 
same study found that sideslope flattening can reduce single-vehicle ROR crashes from 6% - 
27%, depending on the before and after slopes (i.e., flattening from 1:2 to 1:7 may reduce 
single-vehicle ROR crashes by 27%, but a 1:4 to 1:5 transition may have only a 6% 
reduction).  Exhibit V-24 in NCHRP Report 500, Volume 6 has specific information on 
expected crash reductions for sideslope flattening.  A before-after study in Washington found 
that sideslope flattening projects would be expected to have a 25% - 45% reduction in ROR 
crashes due to sideslope flattening. 

Studies that investigated the impacts of creating larger clear zones by removing or relocating 
objects were also found to have favorable results.  On two-lane roadways where the existing 
clear zone was less than 10 – 15 feet, impacts of clear zone widening were studied on ROR, 
head-on, and sideswipe crashes.  Increasing the clear zone by 5 feet is expected to reduce 
related crashes by 13%, and a 20 feet increase in clear zone is expected to reduce related 
crashes by 44% (Exhibit V-25).  More information on the effectiveness of clear zone widening 
is available in NCHRP Report 500, Volume 6. 

Keys to Success Consideration to the entire roadside is needed when trying to improve it.  For example, if a 
culvert is extended to move the headwall further from the road, but a line of tress at the 
previous headwall is left in place, any crashes that would have involved the culvert will 
instead involve a collision with the trees. 

Because flattening sideslopes and widening clear zones can be expensive, a systematic 
process is needed to identify locations and corridors most in need of the improvements.  If 
there are no plans for reconstruction of a corridor in the near future, it is important to consider 
design characteristics and crash history before any investments are made. 

Finally, all departments that may have an effect on the roadside (maintenance, design, 
safety) need to be involved in the commitment to improving the roadside to prevent serious 
ROR crashes. 
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Strategy 11.  Flatten side slopes and remove roadside objects 

Potential Difficulties The per mile cost for implementing this strategy can be prohibitive depending on the specific 
change being made to the roadside, especially in areas where are physical, social or 
environmental constraints. 

There may be pushback from private groups or utilities companies that do not want to either 
relocate utility infrastructure or wish to have trees and other landscaping removed from the 
roadside. 

Appropriate 
Measures and Data 

In addition to traffic and crash information, agencies will also need roadside inventory data to 
help with the identification of corridors or locations that are in need of improvement.  This 
may require a significant effort to develop and maintain the database for many agencies. 

Agencies should also track when and where projects were implemented so that before and 
after data can be collected for analysis.  Information that should be recorded to help evaluate 
project’s effectiveness may include cost, length of area improved, number of objects 
removed or relocated, and the number of objects that were left in place including the reason 
why. 

Organizational and Institutional 

Champion Nevada Department of Transportation 

Organizational, 
Institutional, and 
Policy Issues 

Highway agencies may need to work with other agencies, utility companies, individual land 
owners or private groups (e.g., when removing trees) when making changes to the roadside. 

Highway agencies may also need to devise and adopt official guidelines on maintenance 
activities that affect safety (i.e., tree removal).  Further, design staff may need updated 
guidelines and policies to ensure a safe roadside for new and re-construction. 

Issues Affecting 
Implementation 
Time 

Implementation time will depend on the specific project.  Generally, tree removal could be 
accomplished is a short period, whereas relocating utilities or making changes to the 
sideslope could take several years to design and implement.  Since the time to perform a 
comprehensive review of all roads in the State would take a significant amount of time, a 
prioritized plan should be developed for implementation (i.e., crash history, design 
characteristics, functional classification, traffic volumes, or combination of factors). 

Costs Involved Depending on the project, the costs could be nominal for some projects (i.e., time to remove 
trees) while significant for other projects (re-design of sideslopes).  If roadside improvement 
projects are combined with re-construction projects, the cost of the improvement could be 
significantly reduced.  An average cost for flattening sideslopes was estimated to be 
$200,000 per mile while providing larger clear zones was estimated to cost $50,000 per mile.  
Depending on the corridor, these estimated costs could increase or decrease noticeably. 

Training and Other 
Personnel Needs 

Highway engineers and maintenance staff will need to be fully trained in identifying safety 
issues regarding the roadside environment and selecting the appropriate remediation 
strategy. 

Legislative Needs None identified. 
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Strategy 12.  Increase pedestrian safety by constructing sidewalks, refuge islands, and 
upgrading signals 

Definition To address pedestrian crashes, reduce pedestrian exposure to vehicular traffic and improve 
sight distance and/or visibility between motor vehicles and pedestrians.  This may include 
improving pedestrian and bicycle facilities to reduce conflicts between motorists and non-
motorists by providing sidewalks/walkways and curb ramps; constructing pedestrian refuge 
islands and raised medians; eliminating screening by physical objects; and installing or 
upgrading traffic and pedestrian signals (i.e., improved timing, count down timers, image 
displays, extended delay to accommodate elderly, advanced WALK display, etc.) 

Technical 

Description Providing facilities that help separate pedestrian traffic from vehicular traffic is the first 
approach to reducing pedestrian related crashes.  Ideas to help separate the two forms of 
traffic include providing separate facilities, such as sidewalks/walkways parallel to streets and 
roadways or even constructing mixed-use paths if appropriate.  For pedestrians needing to 
cross a road, curb ramps can be added to help pedestrians know where to cross and 
pedestrian islands and raised medians can provide a haven for pedestrians as they make the 
crossing in stages. 
Improved pedestrian and traffic signal equipment and timing can also reduce a pedestrian’s 
exposure to traffic.  Some of the newer equipment (i.e., pedestrian count down timers) may 
increase a pedestrian’s awareness and prevent them from making a mistake when crossing 
a road.  Improving timings will help assure a pedestrian has enough time to safely cross. 
Another part of this strategy is to improve the visibility between the pedestrian and motorists.  
At a crossing, this may include removing/relocating roadside objects (i.e., signs, bushes, 
mailbox, etc.) or eliminate parking that can hide a pedestrian.  Another strategy to improve 
the visibility of the pedestrian is to move the curb closer to the travel lane, such as a 
pedestrian bump-out. 

Target(s) This strategy will target crashes involving a pedestrian. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 276 pedestrian 
fatalities (nearly 16% of all fatalities), which is an annual average of 55 fatalities per year.  To 
achieve Nevada’s safety goal, the annual number of intersection fatalities needs to be 
reduced by 16.  This strategy would have a greater chance of achieving the pedestrian 
fatality goal if it was part of a comprehensive program coupled with enforcement and/or 
education strategies. 

Ideally all programs would be implemented statewide; however, 90% of pedestrian fatalities 
occur in Clark County (72%) and Washoe County (18%).  This would suggest that at a 
minimum there should be a renewed focus on pedestrian safety in these two counties.  In 
Nevada, a goal for consideration would be to improve 50 locations each year. 

Responsive and 
Preventative Plans 

This strategy consists of both a responsive and preventative components.  Pedestrian facility 
improvements could be deployed reactively by targeting locations where the crash history is 
significantly greater than expected (Strategy #20 addresses this need.) 

A proactive deployment would be to improve locations that may not have a significant crash 
problem, but have traffic, roadway, and/or pedestrian movement characteristics similar to 
locations where there is a crash problem.  Another proactive deployment would be to 
incorporate sidewalks, raised medians, refuge islands, and improved signal timing 
techniques and equipment into all applicable construction projects.  A prioritized plan for a 
system wide implementation may be based on crash history, functional classification, 
volume, or a combination of these or other factors. 
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Strategy 12.  Increase pedestrian safety by constructing sidewalks, refuge islands, and 
upgrading signals 

Expected 
Effectiveness 

(Proven/Tried/Experimental) Several studies were reported in NCHRP Report 500, Volume 
10: A Guide for Reducing Collisions Involving Pedestrians (Strategy 9.1 A1), all of which 
found sidewalks have a strong safety benefit.  Generally, the presence of sidewalks were 
found to reduce crashes that involved a pedestrians walking along the street by 50% - 90%, 
compared to locations with no sidewalks.  One study also found that sidewalks have a large 
safety benefit in residential and mixed residential areas, but not in commercial areas. 

Raised medians were found to have the greatest benefit on multi-lane roadways.  At an ADT 
greater than 15,000 and at marked crosswalks, raised medians help reduce the pedestrian 
crash rate by approximately 46%.  Similarly, the presence of raised medians was associated 
with nearly a 50% reduction in the pedestrian crash rate for multi-lane roadways with an ADT 
below 15,000.  (graph of study results in Volume 10, Strategy 9.1 B2) Other studies have 
found that painted medians or two-way center left-turn lanes offered pedestrians no 
significant safety benefit on multi-lane roadways.  (Volume 10, Strategy 9.1 A3) 

To help improve the visibility between motorists and pedestrians, one study looked at the 
effectiveness of installing advanced yield markings at pedestrian crossings.  Driver 
compliance with the advance markings was reported as high and helped reduce vehicle 
pedestrian conflicts by as much as 76 percent. (Volume 10, Strategy 9.1 B3) 

Traffic and Pedestrian Signals: (Volume 10, Strategy 9.1 A2) 
• Pedestrian Signal Timing: Early release (a.k.a. advanced WALK) reduced vehicle-

pedestrian conflicts by as much as 95% in St. Petersburg, Florida.  Leading pedestrian 
and exclusive pedestrian phases have been found to have positive safety benefits. 

• Signal Enhancements: Automated pedestrian signals had improved compliance.  
Countdown timers had fewer pedestrians in the intersection when the DON’T WALK 
appeared, but had lower pedestrian compliance. 

• Twenty-one percent of motorists did not obey right-turn-on-red restrictions, and of these 
violations, 23% resulted in a pedestrian-vehicle conflict.  Several strategies found to 
improve driver compliance included illuminated NO TURN ON RED (NTOR) signs, the 
NTOR sign that includes a red ball, electronic NTOR sign activated during school 
crossing times or other critical times, and offset stop bar at intersections where turn-on-
red is allowed. 

Keys to Success A well designed remediation measure (including placement of signs, lighting, pavement 
markings, etc.) is the first step to an engineering strategy.  Other issues to consider in 
designing pedestrian accommodations include ADA requirements.  Especially for new 
strategies but even for some existing technology (WALK, flashing DON’T WALK, and steady 
DON’T WALK), pedestrian and driver education is needed. 

Finally, consistent and statewide deployment will be necessary to have a substantial impact 
on the number of pedestrian crashes and fatalities. 

Potential Difficulties There needs to be a balance between pedestrian and vehicle operations at all signalized 
intersections.  For example, providing pedestrians more time to cross may just cause driver 
frustration, resulting in actions that can still endanger, the driver or other drivers (i.e., red-light 
running).  This also is tied to the problem of getting driver and pedestrian compliance with 
traffic laws.  Combination of enforcement, education, and engineering strategies may be 
needed to improve behavior and eliminate dangerous or risky choices. 

Appropriate 
Measures and Data 

There needs to be a tracking of places that have been improved and exactly what 
improvements were made.  At these locations, engineers should track pedestrian conflicts, 
crash frequency, vehicle volumes, pedestrian volumes, and any other contributing factors. 
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Strategy 12.  Increase pedestrian safety by constructing sidewalks, refuge islands, and 
upgrading signals 

Organizational and Institutional 

Champion Nevada Department of Transportation 

Organizational, 
Institutional, and 
Policy Issues 

Highway agencies will need to develop guidelines and policies (i.e., land use, functional 
classification, pedestrian volumes, vehicle volumes, etc.) on when pedestrian 
accommodations (i.e., sidewalks, raised medians) should be included in construction 
projects.  For example a moderate volume road through a residential area may warrant 
sidewalks and pedestrian signal crossings, but a high volume road through a rural area could 
have extremely low or no pedestrians and subsequently no need for special pedestrian 
accommodations. 

Agencies should also consider developing best practices, list of potential countermeasures, 
and listing of improved sites so that decision makers have additional resources when trying 
to remediate a location. 

Issues Affecting 
Implementation 
Time 

Identification of locations warranting improvement(s) may take several months, depending on 
the size of the agencies jurisdiction.  After identifying high crash locations or locations that 
has a high potential for pedestrian crashes, identification of needed countermeasures may 
require several weeks to several months depending on the number of locations identified.  
Further implementation of the countermeasures may take only several days to remove 
physical objects, months to update signal equipment or construct sidewalks or years to 
reconstruct an intersection or corridor to add raised medians or refuge islands. 

Costs Involved The costs will depend on the project selected.  The cost to remove roadside “furniture” that 
hides pedestrians may cost only several thousand dollars.  However, updated traffic and 
pedestrian signal equipment or constructing raised medians and refuge islands may start at 
$100,000 and increase to several hundred thousand dollars per intersection. 

• NCHRP Report 500 (Appendix 8 of Volume10) reported the cost of crossing islands at 
$4,000 - $30,000 each and raised medians as $15,000 - $30,000 per 100 feet. 

• NCHRP Report 500 (Appendix 12 of Volume10) reported the cost of sidewalk with curb 
and gutter at $15 per linear foot for curbing, curb ramps at $800 to $1,5000 each, and 
$11 per square foot for sidewalks.  For the cost of sidewalks, Nevada’s experience is 
that sidewalks are expected to cost $5 per square foot. 

• NCHRP Report 500 (Appendix 9 of Volume10) reported the cost of traffic signal 
upgrades as $40,000 to $140,000 per intersection while upgrading pedestrian signals 
could be in the range of $20,000 to $40,000 per intersection. 

When possible, combining improvements into new construction (or reconstruction) can be 
more cost efficient for the improvements. 

Training and Other 
Personnel Needs 

Highway agency staff (including planning, programming, design, and construction 
departments) will need to be trained to identify potentially dangerous locations, the 
contributing factors (roadway, driver, pedestrian), and appropriate remediation measures.   

Legislative Needs Local ordinances may be needed to require developers to install sidewalks along roadways. 
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Strategy 13.  Follow the principles of access management 

Definition Improve the access management near intersections.  Techniques include restricting cross 
median access near intersections as well as restricting or eliminating turning maneuvers by 
providing channelization, signing, closing median openings, and relocating/removing 
driveways. 

Technical 

Description Whether an intersection is signalized or unsignalized, poor access management in the 
vicinity can considerably increase the number of conflicts points; thereby, increasing the 
potential for and actual number of crashes.  The concept of access management begins with 
the basics of a functionally classified system.  The higher the classification, the function of 
the roadway becomes more and more focused towards mobility, while local streets are 
intended primarily to provide access.  So the ideal access spacing, allowed movements, and 
whether or not a roadway should allow direct access to adjacent parcels will depend on its 
functional classification. 
Taking a generic view of access near an intersection, driveways should not be connected 
directly to the major-street.  Instead, access should be to the minor-street or preferably to a 
local system (i.e., frontage road), which may require access to be closed and relocated.  
Also, a driveway should not be located so close to an intersection that it could be blocked by 
queues that form at the intersection (i.e., intersection and driveway “influence areas” should 
not overlap.).  For driveways that cannot be closed or moved away from an intersection, 
restricting the movements at the driveway will reduce the number of conflict points and 
should improve safety.  For example, a full access driveway will have nine conflict points 
(similar to a T intersection).  However, if access is restricted to right/left in and right outs 
(sometimes called a ¾ intersection) or a right-in/right-out, the number of conflict points drop 
to five and two respectively.  Methods to restrict movements include channelizing islands, 
raised medians, or signs.  The advantage to using signs over physical devices (i.e., islands 
and medians) is that the signs can be used to restrict movements during specific time periods 
when there are high volumes, but still allow full access during low volumes periods.  
However, the problem with signs is that driver compliance may be much lower than 
strategies that employ physical devices. 
In addition to driveways, access management also refers to the spacing and frequency of 
intersecting roadways.  Arterial roadways that primarily serve mobility should have fewer and 
increased spacing of intersections.  Further, an arterial wouldn’t be expected to have any 
driveways or intersections with local streets. 

Target(s) Depending on the specific situation, access management can help prevent rear end, 
sideswipe (i.e., car slowing to turn into a driveway is rear-ended or sideswiped by a vehicle 
going straight), angle (i.e., vehicle turning out of a driveway hit by a vehicle on the street) and 
left-turn (i.e., vehicle trying to turn left into a driveway is hit by an oncoming vehicle) crashes. 

Proper corridor access management, including the frequency of intersections, may not only 
safety, but could also help improve operations. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 443 intersection 
fatalities (just over 25% of all fatalities), which is an annual average of 88 fatalities per year. 
To achieve Nevada’s safety goal, the annual number of intersection fatalities needs to be 
reduced by 25.  To increase the likelihood of achieving the intersection fatality goal, this 
strategy should be part of a more comprehensive initiative to address intersection crashes 
(i.e., such as coupled with enforcement campaigns or other engineering improvements). 

Ideally access management would be implemented statewide, especially for new 
construction and even in rural areas (the literature documents a crash reduction across all 
classes of roads in both urban and rural environments).  However, access effects are much 
greater in urban and suburban areas and mobility is a higher priority along major arterials. 
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Strategy 13.  Follow the principles of access management 

Responsive and 
Preventative Plans 

This strategy consists of both a preventative and responsive component.  Access 
management can be practiced preventively in land planning, working with local units of 
government to adopt development ordinances that include access management, and in new 
or reconstruction projects; to minimize the cost of having to fix access later.  Another 
proactive plan for this strategy is to improve the access in locations that have experienced 
large growth in traffic volumes such that the existing access plan no longer functions well, 
even if a crash problem has not manifested yet.  This strategy could be deployed reactively 
at locations where there has been a history of access related crashes. 

Expected 
Effectiveness 

(Tried) Access management is reported to be “considered effective and has been addressed 
in published literature, but there is no consensus on quantitative estimates of its 
effectiveness.”  (Volume 5, Strategy 17.1 A1)  The effectiveness of any access improvements 
will be dependent on the size of the problem at the location fixed and the ability of the 
specific strategy deployed to effectively manage vehicle movements.  However, studies from 
Minnesota (Source: Statistical Relationship Between Vehicular Crashes and Highway 
Access, Minnesota DOT, August 1998) and Iowa (Source: Access Management Research 
and Awareness Program: Phase IV, Center for Transportation Research and Education, 
November 1999) have suggested that 30% to 40% reduction in crash rates can be expected. 

Keys to Success Access management at a single intersection could have measurable safety benefits, but 
corridor improvement projects should be considered if large-scale impacts are desired. 
Involving the landowners and neighborhood early in the process is often an important step to 
helping them realize access changes will significantly improve their safety while having little 
to no impact on ability to reach their property/business. 

Potential Difficulties Public opinion of the project could be very much against the project.  Especially business 
owners, there is often a belief that changing access will reduce their sales, possibly causing 
them to go out of business.  Studies in Texas, Kansas, Iowa, Minnesota, and Florida have 
found the opposite to be true, which is sales and property values in improved areas did as 
well as or better than comparable areas. 
Access modifications could create changes in the traffic flow and patterns.  Therefore, it is 
necessary for engineers to make sure they are not creating another problem, possibly worse, 
by fixing one location. 

It can also be challenging for the DOT (focus on mobility) and local planning agencies (focus 
on local access) to coordinate with each other. 

Appropriate 
Measures and Data 

Agencies need to track several types of information to assess the strategies effectiveness.  
These include number of intersections or corridors that had access improvements, the type 
of improvement(s) implemented, and the site/corridor’s crash history (before and after, ideally 
looking at total crashes and access related crashes separately).  Depending on the changes 
made and the protests by the landowner(s) or neighborhood, the agency may also need to 
document impacts on travel time (i.e., increase time to access a parcel through a backage 
road versus direct access and how significant is this compared to the total trip length in the 
region) and business sales when involved. 

Organizational and Institutional 

Champion Nevada Department of Transportation and Metropolitan Planning Organizations 

Organizational, 
Institutional, and 
Policy Issues 

All highway agencies, whether urban, suburban, or rural, should include the principles of 
access management in the planning, design, and operation of their facilities because of the 
proven safety benefits.  Therefore, it is best that access management be incorporated early 
into the process, including staff involved in planning and regulating land development.  
Equally important, personnel involved in final design or permitting also need to have an 
understanding of access management and be able to identify when there is a potential for a 
problem to arise. 
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Strategy 13.  Follow the principles of access management 

It has been suggested that highway agencies need to establish formal guidelines for when 
and what type (i.e., full versus right-in/right-out) of access will be granted.  Best practices and 
case examples may also be useful for staff are evaluating a situation and assess what is the 
best decision. 
Agencies also need to develop a culture of working with landowners to establish the best 
combination of access and safety, especially early in the development process before there 
has been large investments by the landowners.  There may also be a need to work with 
neighborhoods to educate them why changes to access are needed, how they will benefit 
from a safer roadway, and demonstrate how most changes to access have a minimal effect 
(possibly even a positive effect) on travel time and business activity. 

Issues Affecting 
Implementation 
Time 

The time to identify all intersections or corridors in need of access improvements will depend 
on the size of the jurisdiction.  Ideally, sites selected for safety improvements would have a 
documented safety problem related to access or characteristics similar to other locations 
where safety problems have occurred.  The time to implement the strategy may take only a 
few months to several years, depending on the size of the project, extent of the agency’s 
power to make changes to access, and cooperation by land owners. 

Costs Involved The cost of access modifications can vary from several thousand dollars for signs to several 
hundred thousand dollars if driveways have to be relocated, medians constructed, or 
frontage roads developed.  Closing access may take $10,000 to $15,000 in construction 
costs, but relocating or creating restricted access can be quite expensive if major 
construction is involved (i.e., constructing a frontage or backage road, reconstructing 
intersections and neighboring driveways to install channelization.  Generally, loss of direct 
left-turn access is something an agency would not be required to compensate a land owner 
for. 

When a corridor is reconstructed, especially in urban and suburban areas, the issue of 
access should be reviewed.  It is possible that significant access improvements could be 
incorporated into the reconstruction at a relatively minimal cost to the project.  

Training and Other 
Personnel Needs 

Staff at highway agencies should be trained in the concept of access management to ensure 
the principles are properly followed and that changes made to access don’t create a more 
hazardous situation. 

Legislative Needs Highway agencies need authority to require access changes.  If a review of state laws finds 
gaps in this authority, action might be required by Nevada’s Legislature.  For example, other 
states have enacted legislation that allowed the DOT to deny direct access to a State 
Highway if access to other roadways was available.  Another State DOT is involved in the 
regulatory process for land development and can directly effect access decisions regarding 
State Highways 
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Strategy 14.  Implement geometric intersection improvements (i.e., left-turn lanes, 
roundabouts, etc.) 

Definition Reduce the frequency and severity of intersection conflicts through the implementation of an 
intersection geometry safety tool box.  These improvements may include: left-turn lanes; 
longer or offset left-turn lanes; right-turn lanes; longer or offset right-turn lanes; left-turn 
acceleration lanes at divided highway intersections; right-turn acceleration lanes; bypass 
lanes at T-intersections; full width pave shoulders in intersection areas;  close or relocate 
“high-risk” intersections; convert a four-legged intersection to two T-intersections; convert 
closely spaced offset T-intersections to a four-legged intersection; reduce or eliminate 
intersection skew; indirect left-turn treatments at divided highway intersections; and provide 
roundabouts at appropriate locations. 

Technical 

Description This strategy is a suite of possible improvements that can be made to intersection geometry.  
Many of the suggested strategies focus on adding or modifying turn lanes, but the strategy 
also addresses the issue of skew, four-legged versus T-intersections, constructing indirect 
left-turns and roundabouts.  Detailed information on each of these strategies is contained in 
the fifth and twelfth volumes of NCHRP Report 500. 

Target(s) This suite of strategies can be used to address many different crash types, including rear-
end, sideswipe, angle, left-turn, run-off road, and head-on.  Some strategies can be applied 
at either signalized or unsignalized intersections, while some strategies are more appropriate 
at unsignalized locations (i.e., left-turn acceleration lanes, bypass lanes at T-intersections, 
convert a four-legged intersection to two T-intersection, and building a roundabout). 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 443 intersection 
fatalities (just over 25% of all fatalities), which is an annual average of 88 fatalities per year. 
To achieve Nevada’s safety goal, the annual number of intersection fatalities needs to be 
reduced by 25.  To increase the likelihood of achieving the intersection fatality goal, this 
strategy should be part of a more comprehensive initiative to address intersection crashes 
(i.e., such as coupled with enforcement campaigns or other engineering improvements). 

Because intersection fatalities are often spread over many intersections; there is no 
guarantee that intersection fatalities will consistently occur at a particular intersection.  
Because of this, implementation should be as widespread as possible, instead of focusing 
only on intersections where a fatality had occurred. 

Responsive and 
Preventative Plans 

This strategy should consist of both responsive and preventative components.  Intersections 
with a consistent crash problem are good candidates for improvements.  However, 
improvements in reaction to a fatal crash, may be essentially “chasing fatals” and ineffective 
at saving lives.  This is where a preventative deployment (i.e., widespread implementation) 
could be highly effective at preventing crashes.  Prioritization of locations in a preventative 
plan could be based on high volumes, functional classification, design features, crash history, 
or a combination of factors. 
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Strategy 14.  Implement geometric intersection improvements (i.e., left-turn lanes, 
roundabouts, etc.) 

Expected 
Effectiveness 

(Proven/Tried) Detailed information on the effectiveness of each strategy can be found in fifth 
and twelfth volumes of NCHRP Report 500 series, but summaries of effectiveness 
information are provided below.  Many of the strategies are listed as “tried” in the guides and 
there are no reliable estimates on their effectiveness; in these instances no information may 
be provided below.  To estimate the expected effectiveness at a specific intersection, it is 
very important to have a thorough knowledge and understanding of the local conditions. 
• Left-Turn Lanes:  Depending on location [rural vs. urban], traffic control [signal vs. 

STOP], and number of approach legs [three vs. four], adding left turn lanes to a major 
approach may reduce crashes by 22%-44%; possibly more if left turn lanes added to 
more than one approach.  (Volume 5, Strategy 17.1 B1) 

• Longer or Offset Turn Lanes:  Quality quantitative information is not available.  
Effectiveness will likely depend on existing conditions, including speeds, turn-lane 
length, proportion of time queue lengths exceed turn-lane length, amount of offset-
provided, conflicting traffic volumes, sight distance, etc.  (Volume 5, Strategies 17.1 B2-
B3, and B7-B8) 

• Right-Turn Lanes: Depending on location, traffic control [signal vs. STOP] and number of 
improved approaches [one vs. two], adding right turn lanes to a major approach may 
reduce crashes by 5%-25%.  (Volume 5, Strategy 17.1 B6) 

• Full Width Paved Shoulders in Intersection Areas:  Research not specifically for 
intersections found that every foot of additional paved shoulder reduces total crashes by 
2.8% on rural, two-lane roadways.  While not directly applicable to intersections, 
provides some insight to the benefit of paved shoulders on intersection approaches.  
(Volume 5, Strategy 17.1 B10) 

• Close or Relocate “High-Risk” Intersections: Closing an intersection should eliminate the 
crashes at that location.  Re-routing of traffic should be considered to determine if there 
will be a negative impact at any neighboring intersection.  (Volume 5, Strategy 17.1 B13) 

• Convert a Four-Legged Intersection to Two T-Intersections:  The crash rate at offset T-
intersections is approximately 43% of the crash rate at similar four-legged intersections.  
(Volume 5, Strategy 17.1 B14) 

• Reduce or Eliminate Intersection Skew: Removing a 30° skew at unsignalized 
intersections, a T-intersection would expect a 13% reduction and a four-legged 
intersection would expect 17.5% fewer crashes.  NCHRP Report 500, Volume 5 
(Strategy 17.1 B16) contains equations to estimate the expected safety benefit for a 
specific skew angle. 

• Indirect Left Turn Treatments: (Volume 5, Strategy 17.1 B17)  This is a relatively new 
concept that has been tried at a limited number of locations in a few states.  Yet, initial 
results indicate that prohibiting the minor street crossing and left-turn maneuver is an 
effective safety strategy at rural, unsignalized, expressway intersections; reducing 
crashes by up to 90%. 

• Roundabouts:  At an unsignalized location, roundabouts can reduce all crashes by 38%, 
injury crashes by 76%, and fatal and life changing injury crashes by 90%.  (Volume 5, 
Strategy 17.1 F3) 
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Strategy 14.  Implement geometric intersection improvements (i.e., left-turn lanes, 
roundabouts, etc.) 

Keys to Success For this strategy to be generally successful at reducing crashes and traffic fatalities, a large 
number of deficient intersections will need to be improved.  The improvements should also 
be designed to have a minimal impact on traffic and pedestrian operations. 

In order for an improvement to be effective (especially in a reactive deployment), engineers 
need to identify that there is a geometric feature that is a cause or at least a contributing 
factor to crashes.  If alcohol, speeding, or other driver related issues are the primary cause, 
the effectiveness of engineering improvements may be limited and suggests the need to 
partner with law enforcement to develop a comprehensive safety strategy. 

It is possible that some of these strategies will require additional right-of-way.  If so, the 
highway agency will need to work with the landowners to explain the importance of the 
project to improve the safety at the intersection.  Driver education/training or additional 
signing may be needed to help drivers navigate through an intersection design that is unique 
in the area (i.e., roundabouts or indirect left-turn). 

Potential Difficulties The improvements should be designed so they create a safer intersection; opposed to a poor 
design that may actually create more crashes.  For example, new turn lanes should have 
sufficient storage and deceleration lengths and have appropriate tapers for the travel speeds; 
offset turn lanes or roundabouts may create crossing difficulties for pedestrians; offset T-
intersections should be separated enough that the intersection influence areas don’t overlap, 
but not so far that the extra travel distance is to great; roundabouts and indirect left-turn 
treatments need to be properly signed so drivers don’t become confused, especially in areas 
where the treatment is new. 

Another possible difficulty is resistance or discomfort by agencies or the public to strategies 
that are new to Nevada, but have been successful elsewhere (such as indirect left turn 
treatments). 

Appropriate 
Measures and Data 

To document this strategy, the first item needed is the number of locations that have been 
improved, including specific information on the improvements made to the intersection.  
Before and after crash information will also need to be tracked for each site.  Impacts to 
crashes that are directly related to the improvements should be monitored in addition to all 
crashes at the intersections.  If possible, crash totals at control sites (i.e., unimproved 
intersections) should also be included in the study.  Because individual intersections may 
have only a few crashes in a year; it can be difficult to see significant crash reductions at a 
single intersection (especially in the first six or twelve months).  Therefore, the combined 
crash history of all intersections improved with this strategy should provide a better 
understanding of effectiveness (this approach is often referred to as a cross-sectional 
evaluation). 

Organizational and Institutional 

Champion Nevada Department of Transportation 

Organizational, 
Institutional, and 
Policy Issues 

All of these strategies can be implemented by the responsible roadway agency.  However, it 
is important for the highway agency to update/create and then to continually maintain their 
design policies, guidelines, and best practices so that designs will be consistent with safety 
standards.  Highway agencies may also need to coordinate with law enforcement agencies 
to ensure traffic laws are being obeyed (i.e., left-turn restrictions at an indirect left-turn 
intersection). 
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Strategy 14.  Implement geometric intersection improvements (i.e., left-turn lanes, 
roundabouts, etc.) 

Issues Affecting 
Implementation 
Time 

Identification of intersections in need of improvements may take several months.  Further 
identification of the specific design changes recommended may take another several months 
or more, depending on the number of intersections identified within the jurisdiction.  After 
identification, many strategies could be implemented in less than a year as long as there are 
no complicating factors, such as purchase of right-of-way.  The implementation time for 
roundabouts, indirect left-turn treatments, or any project requiring additional right-of way 
could easily stretch up to one or two years, possibly even more. 

Another issue that may lengthen implementation time, is time needed to gain public 
acceptance for new treatments and concepts. 

Costs Involved The following costs are intended to represent an average expected cost for Nevada, but 
these costs could change substantially depending if the area is rural or urban, available 
existing right-of-way, etc. 

The cost to design and construct these strategies will generally be low, especially in rural 
areas; possibly as little as $50,000 per turn lane.  However, suburban or urban projects, 
especially at signalized intersection, may reach several hundred thousand per turn lane if 
major reconstruction and new equipment is needed.  An average cost used for construction 
of a turn lane is $175,000 and $100,000 per acceleration lane. 

In a Maryland project, the cost to construct a indirect left-turn treatment (J-Turn or Michigan 
Left-Turn) on a rural expressway was approximately $600,000. 

The construction of a roundabout may be $300,000 for a single lane, increasing up to 
$1,000,000 for an urban two-lane roundabout.  An expected cost per roundabout is 
$750,000. 

Training and Other 
Personnel Needs 

For proper design and implementation, it is important to make sure the engineering staff are 
sufficiently trained in geometric design and MUTCD guidelines. 

Legislative Needs None identified. 
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Strategy 15.  Increase intersection awareness with traffic control devices 

Definition Improve driver awareness of intersections as viewed from the intersection approach through 
the implementation of an intersection traffic control devices safety tool box.  These 
improvements may include: intersection lighting (install or enhance); enhanced signing and 
delineation; stop bar (or wider stop bar) on minor-road approaches; larger regulatory and 
warning signs; supplementary stop sign mounted over the roadway;  improved stop sign 
maintenance; install flashing beacons at stop-controlled intersections; improve visibility of 
signals; supplementary pavement marking messages (i.e., STOP AHEAD); and dashed 
markings (i.e., extended left edgelines) for major roadway continuity at divided highway 
intersections. 

Technical 

Description Whether an intersection is signalized or unsignalized, a driver needs advanced knowledge of 
the intersection.  They need to be able to react in a safe manner to the intersection control 
(i.e., traffic signal, STOP sign), especially if the control is unexpected (i.e., an isolated 
intersection) or the intersection is hidden.  In this case, strategies to increase driver 
awareness are especially important. 

A second need for increasing a driver’s awareness is so that they are more aware of other 
vehicles that may enter, cross, or are stopped in their path.  Intersection lighting is the only 
strategy that specifically helps drivers see other vehicles, but drivers should naturally be 
more aware of other vehicles in the intersection when they are more aware of the 
intersection. 

The suite of treatments in this strategy is able to increase a driver’s awareness of the 
intersection.  Generally, these are low cost strategies that were selected because they can 
be easily implemented at a large number of intersections.  Most of the listed treatments are 
self-explanatory, but enhanced signing and delineation refers to using advanced signing 
(guide, street name, and warning), pavement markings, or delineators to raise awareness.  In 
some areas, states are expanding this treatment by experimenting with delineators and 
pavement markings placed on the major-street approach (thru movement) at rural, 
unsignalized intersections.  The last pavement marking or delineator is located at the 
threshold of the distance needed for a driver on the minor-street to safely enter the 
intersection.  Therefore, if a vehicle is inside the last delineator/marking, this means the 
vehicle is too close for a driver to safely enter the intersection.   

Target(s) Treatments that increase a driver’s awareness of an intersection will primarily prevent 
crashes where a driver ran a STOP sign or went through a red light because of 
inattentiveness.  If properly designed and reflectivity of the materials is maintained, these 
treatments can also be beneficial during nighttime driving conditions, especially the 
intersection street lighting treatment. 

A secondary target is crashes where a driver had a low awareness of the intersection, other 
vehicles/pedestrians/bicyclists, and their actions.  If increasing awareness of the intersection 
also helps increase awareness of others actions, then drivers may be able to avoid a crash 
when someone else’s actions are unexpected (i.e., vehicle suddenly pulls into traffic, 
pedestrian darts into roadway, vehicle suddenly stops to make a turn, etc.).  Through an on-
going state pooled fund study (which Nevada is a participant), early results have found poor 
gap selection to be a primary contributing factor to angle crashes at rural, unsignalized 
intersections.  This indicates that increasing the awareness (and consequently their ability to 
react) of the driver on the major-street could be beneficial. 
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Strategy 15.  Increase intersection awareness with traffic control devices 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 443 intersection 
fatalities (just over 25% of all fatalities), which is an annual average of 88 fatalities per year. 
To achieve Nevada’s safety goal, the annual number of intersection fatalities needs to be 
reduced by 25.  To increase the likelihood of achieving the intersection fatality goal, this 
strategy should be part of a more comprehensive initiative to address intersection crashes 
(i.e., such as coupled with enforcement campaigns or other engineering improvements). 

Because intersection fatalities are often spread over many intersections; there is no 
guarantee that intersection fatalities will consistently occur at a particular intersection.  
Because of this, implementation should be as widespread as possible, instead of focusing 
only on intersections where a fatality had occurred. 

Responsive and 
Preventative Plans 

A preventative plan would include identifying intersections and treatments based on the 
potential for a serious crash.  The criteria used may include functional classification, speeds, 
and traffic volumes.  Including crash history as a prioritization criterion would give the 
strategy’s deployment a responsive component.  But because the location of crashes are 
generally random, crash history should not be a criteria that eliminates an intersection. 

Expected 
Effectiveness 

(Proven/Tried) Most of these strategies, although often tried and believed to be effective; 
have not either been rigorously studied or the studies have been inconclusive. Therefore, 
there are few reliable estimates on their effectiveness; in many instances no information was 
provided by the NCHRP Report 500 guides.  The information that was readily available is 
provided below.  To estimate the expected effectiveness at a specific intersection, it is very 
important to have a thorough knowledge and understanding of the local conditions. 
• Intersection Lighting: Since the release of Volume 5, there have been two new studies 

on intersection street lighting.  An update study in Minnesota looked at 34 rural 
intersections.  The study found that before and after analysis of crash data indicated that 
there was a 27 percent reduction in the frequency of nighttime collisions after installing 
lighting.  The same study also found a 35 percent reduction in nighttime crash rates.  
The severity of crashes at these rural intersections in Minnesota decreased by 20 
percent.  (Source: Safety Impacts of Street Lighting at Isolated Rural Intersections, 
Center for Transportation Research and Education, December 2004)  The Kentucky 
Transportation Center also conducted a study of the effectiveness of lighting and safety 
and found that nighttime crashes were reduced by approximately 45 percent after road 
lights were installed at intersections (Roadway Lighting and Driver Safety, Kentucky 
Transportation Center, May 2003). 

• Install Flashing Beacons at STOP-Controlled Intersections:  In Ohio, flashing beacons 
were found to have a general reduction of vehicle speeds on the major roads.  However, 
there was no general consensus in the Ohio or a similar California study that the flashing 
beacons reduced crashes.  (Volume 5, Strategy 17.1 E11)  A Minnesota study found 
that overhead red/yellow flashers have potential safety problems because drivers 
sometime believe that the intersection is a four-way stop since they are unable to see 
that the flasher is yellow for the major road.  As an alternative, Minnesota has gone to 
mounting red flashers on the STOP sign as opposed to using overhead red/yellow 
flashers. 

Keys to Success For any of these strategies to be successful, it is important that the principals of good design 
are followed so that treatment doesn’t actually become a hazard.  Furthermore, consistent 
use of this strategy and maintenance of the signs and/or marking will help drivers distinguish 
that they need to be especially aware of their surroundings at the approaching intersection.  
Finally, if the treatment is being deployed at an intersection with a consistent crash problem, 
it is important the crash patterns is susceptible to correction by the treatments deployed. 
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Strategy 15.  Increase intersection awareness with traffic control devices 

Potential Difficulties One of the most significant problems with this strategy is that over use of signs and 
pavement markings reduce their ability to command a driver’s attention.  If deployed at every 
intersection, drivers will likely not respond or may not respond as intended.  Another 
significant issue is the maintenance.  Both pavement markings and signs will wear out over 
time and will need to be replaced. 

Appropriate 
Measures and Data 

The number of locations improved and the specific improvements need to be documented.  
Traffic (i.e., volumes, vehicle type, speeds, etc.) and crash information (i.e., frequency, crash 
type, and other contributing factors) need to be documented before and after deployment so 
that the effectiveness can be monitored.  In addition to monitoring all crashes at an 
intersection, changes in the crashes expected to be addressed by the deployed strategy 
should be monitored separately. 

Organizational and Institutional 

Champion Nevada Department of Transportation 

Organizational, 
Institutional, and 
Policy Issues 

All of these strategies can be implemented by the responsible roadway agency.  However, it 
is important for the highway agency to update/create and then to continually maintain their 
design policies, guidelines, and best practices on the proper use, design, and placement of 
traffic control devices, pavement markings, intersection lighting, and splitter islands. 

Issues Affecting 
Implementation 
Time 

Treatments involving signs and pavement markings could typically be installed within several 
months of identifying a need.  Reconstruction to add splitter islands or add lighting to an 
intersection may require a year or more to finish design, coordinate construction activities 
and finish the construction. 

Costs Involved The initial cost for installation of a sign or pavement markings can be as low as a few 
thousand dollars per intersection.  Strategies that include more hardware (i.e., intersection 
lighting, flashing beacons, and overhead mounted signs) or reconstruction (i.e., splitter 
islands) may start at as low as $30,000 per intersection and could go-up depending on the 
size of the project.  Further costs will include on-going maintenance and replacement costs. 

Training and Other 
Personnel Needs 

Traffic and design engineers need to be trained to observe and analyze an intersection, 
including field conditions, traffic characteristics and crash patterns, so that the proper 
treatments are selected and designed. 

Maintenance staff should also be trained to look for potential problems that engineers can 
correct and be able to identify pavement markings or signs that need to be replaced. 

Legislative Needs None identified. 
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Strategy 16.  Implement traffic signal upgrades and improvements 

Definition Reduce frequency and severity of intersection conflicts through the implementation of a traffic 
signal operations safety tool box.  These improvements may include: multiphase signal 
operation; optimized clearance intervals, restrict or eliminate turning maneuvers (including 
right turns on red); signal coordination; emergency vehicle preemption (EVP); and improve 
operation of pedestrian and bicycle facilities at signalized intersections. 

Technical 

Description To address crashes at signalized intersections, this strategy proposes using the latest 
procedures and equipment to improve safety.  Part of this strategy suite includes using more 
sophisticated equipment for coordination, preemption, and multiphase operation.   Also 
included is some low technology strategies of optimizing clearance intervals, and addressing 
allowed turning maneuvers that could result in a crash. 

Target(s) This strategy can be used to target almost all crash types at signalized intersections. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 204 intersection 
fatalities (approximately 12% of all fatalities), which is an annual average of 41 fatalities per 
year. To achieve Nevada’s safety goal, the annual number of signalized intersection fatalities 
needs to be reduced by 12.  To increase the likelihood of achieving the intersection fatality 
goal, this strategy should be part of a more comprehensive initiative to address intersection 
crashes (i.e., such as coupled with enforcement campaigns or other engineering 
improvements). 
Because intersection fatalities are often spread over many intersections; there is no 
guarantee that intersection fatalities will consistently occur at a particular intersection.  
Because of this, implementation should be as widespread as possible, instead of focusing 
only on intersections where a fatality had occurred. 

Responsive and 
Preventative Plans 

A preventative plan would include identifying intersections and treatments based on the 
potential for a serious crash.  The criteria used may include functional classification, speeds, 
and traffic volumes.  Including crash history as a prioritization criterion would give the 
strategy’s deployment a responsive component.  But because the location of crashes are 
generally random, crash history should not be a criteria that eliminates an intersection. 

Expected 
Effectiveness 

(Proven/Tried)  Detailed information on the effectiveness of each strategy can be found in 
NCHRP Report 500, Volume 12, but summaries of effectiveness information are provided 
below.  Some of the strategies are listed as “tried” in the guide and there are no reliable 
estimates on their effectiveness; in these instances no information may be provided below.  
To estimate the expected effectiveness at a specific intersection, it is very important to have 
a thorough knowledge and understanding of the local conditions. 
• Multiphase Signal Operation:  In California, addition of left-turn lanes resulted in a 15% 

intersection crash reduction.  However, there was a 35% intersection crash reduction 
when left-turn lanes were added along with left-turn phasing.  Other studies have shown 
that exclusive left-turn phasing provides the highest degree of safety, followed by 
exclusive-permitted phasing and finally by permitted phasing.  (Volume 12, Strategy 17.2 
A1) 

• Optimized Clearance Intervals: A study in the State of New York determined that 
adjusting clearance intervals to meet ITE guidelines resulted in a 9% reduction in multi-
vehicle crashes, a 12% reduction in injury crashes, a 37% reduction in crashes involving 
pedestrians or bicyclists, and insignificant changes to rear end crashes.  (Volume 12, 
Strategy 17.2 A2) 

• Signal Coordination: Coordinated systems have been linked with a 25% to 38% 
reduction in intersection crash frequency.  A study in Arizona found a corridor had a 
6.7% reduction in the number of crashes after the system was coordinated.  (Volume 12, 
Strategy 17.2 A4) 
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Strategy 16.  Implement traffic signal upgrades and improvements 

• EVP: Preemption systems have been associated with a 14% to 50% decrease in 
response times in several US cities.  A study in St. Paul, MN found a 70% reduction in 
emergency vehicle crashes, but the role of the EVP system could not be identified.  For 
Critical Strategy #18, this is an important treatment in urban areas. (Volume 12, Strategy 
17.2 A5) 

Keys to Success With the variety of treatments available with this strategy, there is also numerous aspects 
that are important to the success of this strategy.  For multiphasing, the length of turn lane 
and number of turn lanes provided are too important factors.  Clearance intervals should not 
be so long to encourage red light running or so short so as to lead to an increase in rear end 
crashes.  Successfully implementing turn restriction often involved including the 
stakeholders.  Signal progression requires proper intersection spacing (not too long or too 
short), similar cycle lengths at each intersection that are long enough to allow progression, 
and cooperation across jurisdictions.  A key to EVP equipment is line of sight at each 
intersection and also compatibility across jurisdictions.  And with all treatments, they should 
be deployed at locations where there is a pool of crashes susceptible to correction or in 
locations where a crash problem may not have yet manifested, but it has the characteristics 
similar to many locations with a crash problem. 

Potential Difficulties One of the primary difficulties associated with this suite of strategies is that multiple agency 
coordination may be challenging for creating a coordinated system for an extended corridor 
or implementing EVP.  Challenges may include selecting common equipment, developing 
common operating strategies, cost sharing policies, etc.  Further, many of these treatments 
may increase vehicle delay and possibly increase congestion (i.e., more lost time can result 
from multiphasing, if clearance intervals are lengthened or when a emergency preemption 
call is made; prohibiting right turns on red; lengthening cycle lengths to create a coordinated 
system). 

Appropriate 
Measures and Data 

The number of locations improved and the specific improvements made need to be 
documented.  Traffic (i.e., volumes, vehicle type, speeds, etc.) and crash information (i.e., 
frequency, crash type, other contributing factors) need to be documented before and after 
deployment so that the effectiveness can be monitored.  In addition to monitoring all crashes 
at an intersection, changes in the crashes expected to be addressed by the deployed 
strategy should be monitored separately. 

Organizational and Institutional 

Champion Nevada Department of Transportation 

Organizational, 
Institutional, and 
Policy Issues 

All of these strategies can be implemented by the responsible roadway agency.  However, it 
is important for the highway agency to update/create and then to continually maintain their 
design policies, guidelines, and best practices for operating signalized intersections.  With 
most engineering strategies, properly following the latest guidelines and best practices is 
important to reducing tort liability. 

Different highway agencies may need to work together to provide coordinated systems.  
Also, installing vehicle preemption at a signalized intersection will require a highway agency 
to coordinate with fire, police and EMS responders, as well as be consistent with any 
preemption technology installed by other agencies in the area. 

Issues Affecting 
Implementation 
Time 

The implementation time for this strategy can vary from a few months to several years, 
depending on the strategy chosen.  For example, optimizing clearance intervals could be 
accomplished in a few months for most networks.  In contrast, several years may be needed 
to adding multi-phase timing if roadway widening and purchase of ROW is needed to add 
left-turn lanes. Other factors that may affect the implementation time include acquiring new 
hardware or controllers, public education, and network size. 
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Strategy 16.  Implement traffic signal upgrades and improvements 

Costs Involved With a suite of strategies, the cost of individual projects can vary significantly.  Factors that 
may influence cost include: the size of network being addressed (including number of 
emergency vehicles to be equipped for preemption); necessary upgrades to existing 
hardware and software; construction to add turn lanes, installation of vehicle detection 
equipment, cable runs or wireless technology to connect traffic signals; signing that needs to 
be installed; and enforcement or public education need to increase compliance with turn 
restriction and signal indications.  For example, the estimated cost to optimize clearance 
intervals should be less than $10,000 per intersection.  In contrast, creating a coordinated 
signal system could cost $150,000 per intersection, while adding multi-phasing (with some 
new hardware and reconstruction) is estimated at $300,00o per intersection. 

The previous costs are intended to represent an average expected cost for Nevada, but 
these costs could change substantially depending if the area is rural or urban, available 
existing right-of-way, etc. 

Training and Other 
Personnel Needs 

Traffic and field engineers should have the latest training in modern signal operation 
techniques and for modern traffic signal hardware and controllers.   

Legislative Needs None identified. 
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4.4 EMS and Data Systems/Management Critical Strategies 
Nevada selected four Critical Strategies that have an EMS or data focus.  Especially for the data 
strategies, these will be very important to help supplement the decision making process with 
education, enforcement and engineering strategies.  EMS and data strategies do address all 
traffic crashes, more than those covered by the five CEAs.  Many of the treatments suggested 
are considered experimental or tried, but they may still prove useful tools in reducing the 
number of fatal and life changing crashes in Nevada. 

Strategy 17.  Provide First Responder Training for Highway Maintenance Workers, State 
Patrol, etc. 

Definition Improve the survivability of crashes by providing crash victims with early initial medical 
assistance by giving highway maintenance workers, state patrol, etc. first responder training.  
Provide EMS staff with additional training on the principles of traffic safety and injury 
prevention. 

Technical 

Description In rural areas, the first person on the scene of a vehicle crash may be a highway 
maintenance person, law enforcement officer, or other government agency employee (i.e., 
DNR), whose regular work day requires considerable time on the road.  Even though these 
staff may be able to report the crash and its location, the time from EMS notification to their 
arrival on the scene may be crucial in the survivability of the crash.  Therefore, if that time 
can be used by the individual that discovered the crash to administer some form of basic 
care, it may prove to be the difference that helps the victims survive the crash.  Also, a 
highway maintenance worker or law enforcement officer may be closer to the scene than the 
closest EMS service, if they have had some form of first responder training, their early arrival 
and care may be the factor that helps save a life.  Nevada’s standard first responder training 
requires 40 hours, but it is believed that the needed training could be delivered in about a 16 
hour format, with a four hour refresher course annually or every other year to maintain 
proficiency.  Model programs may include First There, First Care program developed by 
NHTSA. 

The second objective of this crash is to ensure the safety of the individuals responding to the 
crash (i.e., EMT, law enforcement, etc.) and also the safety of the individuals that drive past 
the scene while emergency vehicles are on site.  Currently, EMT training includes no traffic 
scene safety instructions.  Maintenance engineers or law enforcement officers could easily 
provide EMTs with the basics of traffic management to help improve scene safety.  Also, a 
common communications platform (Critical Strategy #19) that includes highway maintenance 
workers could mean that maintenance personnel could quickly arrive at the scene to provide 
needed traffic management.  However, there is no guarantee maintenance workers could 
respond to all crashes, so EMTs will always have a need for basic traffic management. 

Target(s) This strategy targets those crashes that are discovered and reported by government agency 
employees, and also instances where the employee may not have discovered the crash, but 
may be closer to the scene than EMS and therefore able to responder quicker. 

This strategy is also intended to target the crashes and injuries that involve emergency 
medical personnel and passing drivers while emergency responders are on the scene. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  This strategy would be part of an overall strategy to reduce the total 
number of traffic fatalities in Nevada to achieve the safety goal. 
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Strategy 17.  Provide First Responder Training for Highway Maintenance Workers, State 
Patrol, etc. 

Responsive and 
Preventative Plans 

This strategy requires a preventative approach to reducing fatalities from vehicle crashes.  
However, the first responder training could be prioritized for the agencies, positions and/or 
regions of the state (i.e., a rural area versus an urban area) where a government employee is 
most likely to be the first on the scene of a crash.  Also, highway safety training for EMTs 
should be prioritized for those who are most likely to respond to a crash in a high volume 
area (i.e., an urban or interstate corridor). 

Expected 
Effectiveness 

(Tried) No studies have been done that measure the effectiveness of first responder training 
for government employees or providing EMTs with highway safety training.  Yet, it is 
expected that a comprehensive system that has been allowed to mature could result in a 
noticeable reduction in traffic fatalities.  A panel of highway safety experts from Nevada 
conservatively estimated that approximately one life could be saved each year if a sufficient 
number of highway maintenance workers, law enforcement officers, DNR, and etc. were 
given first responder training. 

Keys to Success One of the primary keys for this to be a successful strategy is public and agency support for 
the program.  Additional training requirements will incur additional costs and time for these 
employees, so it is important that there is a shift in institutional attitudes on responsibilities 
and priorities.  Furthermore, a quality Good Samaritan law is needed to help protect 
individuals that respond to an emergency. 
Another key is that there is sufficient coverage of trained staff to make a noticeable 
difference in vehicle crash fatalities.  A related topic is that periodic re-training will be needed 
in order for everyone to maintain a minimum level of ability to respond and assist at the 
scene of a crash. 

Potential Difficulties There are many potential difficulties associated with this type of program.  Concerns over 
funding constraints will need to be addressed in order to provide the additional training.  Also, 
time constraints, whether it is finding the time to be trained or give the training, will be a 
challenge for many agencies.  Finally, there is also the issue of maintaining an on-going 
program (i.e., re-training) so that all involved individuals have quality and up to date training. 

Appropriate 
Measures and Data 

A performance measure for first responder training would be the number of additional people 
trained so that they are qualified to act as first responders.  Data needed to measure the 
effectiveness starts with identifying the number of vehicle crashes where the first medical 
response was provided by a trained maintenance worker, state patrol, etc.  From there, the 
outcome of the injuries need to be recorded and compared to crashes where the first medical 
care was provided by the EMTs. 

For the EMT highway safety training, the primary performance measure would be the number 
of EMTs that have gone through this training.  To measure the effectiveness, information will 
be needed on the number of incidents that happened at the scene (i.e., an EMT struck by 
another vehicle) and whether or not the crash scene had been staged to be consistent with 
the principles of traffic safety. 

Organizational and Institutional 

Champion A champion is needed in each of the engineering, enforcement, and EMS fields.  NDOT, 
DPS and Department of Health are likely agencies for a champion to be found at the 
statewide level.  However, champions will also be needed at the local level and possibly in 
the State Legislature in order to promote a broad-based implementation. 

Organizational, 
Institutional, and 
Policy Issues 

In the current environment where budgets are already constrained, the idea of taking on 
additional training requirements and responsibilities may not be well received by many 
agencies.  Furthermore, it is likely many people and agencies will have the mindset of “that is 
not my job, it’s their job”.  Therefore, agencies will need to adopt a new view on what is their 
responsibility and encouraged to work with other agencies that they may not typically have 
worked with in the past. 
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Strategy 17.  Provide First Responder Training for Highway Maintenance Workers, State 
Patrol, etc. 

Issues Affecting 
Implementation 
Time 

The major issue affecting implementation is getting the agencies to participate and then 
finding the funding needed to participate.  Any liability issues pertaining to non-EMS 
government staff providing medical assistance (see Legislative Needs) will also need to be 
reviewed.  The time needed to develop the course materials and train the class instructors is 
likely not to be significant since this information would be similar to training given to EMT and 
fire fighters. 

Costs Involved The costs for providing agency staff with bystander care training will vary depending on the 
size of the program, but they include the course materials, the time needed for instructors to 
develop the classes, and the time for the participants to attend.  The estimated cost to 
develop, put on, and attend the course is $1,000 per student (assuming a 16 hour course).  
At 100 students per year, this would be $100,000 per year.  Costs for an annual or bi-annual 
refresher course are not included in this cost estimate. 

It is believed traffic management safety could be incorporated into existing EMT training, so it 
has been assumed to have no cost. 

Training and Other 
Personnel Needs 

It is unlikely that additional staff will be needed to provide the training, but the course 
instructors may first need training so they are qualified to deliver the training. 

Legislative Needs The legislature can provide critical support for this strategy.  First, they could pass a law 
requiring agencies to participate in this or a similar program.  Also, they could make 
participation (either voluntary or mandatory) easier by providing funding for the agencies that 
participate. 

The State’s Good Samaritan law should also be reviewed to ensure that agency staff acting 
as first responders are sufficiently protected (NRS 41.500) 
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Strategy 18.  Use technology to reduce emergency response times 

Definition Reduce emergency response time using technology and improved communication systems.  
Possible technologies include: improved cellular phone coverage in rural areas; improve 
compliance of rural 911 centers with FCC wireless “Phase II” automatic location capability; 
use of GPS technology to improve response time; integration of automatic vehicle location 
(AVL) and computer aided navigation (CAN) technologies in agency fleet vehicles; and 
expanded use of in-vehicle technologies in agency fleet vehicles that can be used to aid in 
EMS notification (common communications platform). 

Technical 

Description In rural parts of Nevada, precious time may be lost before EMS responders are even notified 
that a crash occurred.  Reasons for the delay in notification may include no one knew the 
crash occurred; people were unable to reach 911 for help; dispatchers did not know which 
emergency responder (including law enforcement or highway maintenance staff if taken first 
responder training [see previous strategy]) was the closest; or the drivers did not know the 
best route to reach the scene (or get to the hospital). 

This suite of strategies includes ideas that can aid in all aspects of response time.  Improved 
cell phone coverage and technology and in-vehicle technologies can reduce the time it takes 
for EMS responders to be notified of a crash.  Although Nevada would not likely take on the 
responsibility and costs of constructing cell phone towers, they could aid in or speed up their 
construction by subsidizing the construction of towers along rural corridors where there is an 
increased risk of a serious crash.    Another suggestion put forward is to investigate adding 
cellular capabilities to the 800 MHz towers being constructed.  Using existing infrastructure 
could help keep costs down.   Also, the most current technology for cell phones and 911 
centers can automatically identify the location from where the call is made, this would help 
responders find the crash much faster when the caller has difficulties given an accurate 
location.  Finally a unified communication platform (possibly even a dedicated bandwidth for 
ambulances) installed in agency fleet vehicles (all EMS providers [including private fleets], 
fire departments, highway maintenance vehicles, law enforcement agencies, DNR and parks) 
could reduce the time to notify EMS when a crash is discovered.  This would also allow 
EMTs to request assistance from other agencies more easily when needed (i.e., law 
enforcement or highway maintenance to provide traffic control). 

Once notification has been received, GPS technology can aid EMS responders with reducing 
the time it takes to reach the scene of a crash.  This can include using AVL to identify the 
closest help (which may not always be the ambulance waiting at the station) and CAN to 
assist the driver with selecting the best route to reach the scene.  Since many urban areas 
have similar technology, a focus could be on subsidizing this technology into rural EMS or 
other agencies (enforcement and highway maintenance).  Also, if other agencies (law 
enforcement, highway maintenance) have given their staff first responder training and their 
fleet vehicles are instrumented with AVL, integrating the systems could mean help reaches 
the scene faster in some cases.  In addition to an integrated AVL system (EMS, enforcement, 
maintenance) and a common communications platform, co-locating enforcement and 
highway dispatchers in the same office can foster communications between agencies in 
emergency situations. 

Note: An additional benefit of instrumenting squad cars with AVL is that the accuracy of 
crash locations could be improved in State’s crash record database. 

Target(s) This strategy could be a benefit for any and all traffic crashes.  However, the greatest benefit 
would be for crashes that occurred at night or in isolated or remote areas (i.e., rural) where 
there is no one around to report the crash or they are unable to quickly reach help. 

Technologies to identify the nearest emergency vehicle and then provide route guidance 
could also be very beneficial for crashes that happen in urban areas. 
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Strategy 18.  Use technology to reduce emergency response times 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  This strategy would be part of an overall strategy to reduce the total 
number of traffic fatalities in Nevada to achieve the safety goal. 

Responsive and 
Preventative Plans 

This strategy will not prevent a crash from occurring, but it is a preventative approach to 
reducing fatalities from vehicle crashes.  Yet, a prioritized implementation plan could be 
developed in response to several factors.  Increasing communications ability could be first 
focused on remote corridors with the highest volumes, areas with the greatest population or 
number of fatal and serious injury crashes.  GPS technology used to identify the nearest 
emergency vehicle and aid with route selection could be prioritized for the areas with the 
most fatal crashes or for emergency service providers that respond to the most traffic 
crashes. 

Expected 
Effectiveness 

(Tried) Most of these strategies, although tried in several areas or case examples of their 
benefit exist; have not been rigorously studied.  The ability of the treatments to reduce the 
number of fatalities is unknown; therefore, no effectiveness information was provided by the 
NCHRP Report 500 guides. 
• Communications Technology:  Improved communication networks can reduce 

notification time to a few minutes when it could have otherwise taken hours.  (Volume 
15, Strategies 20.1 D1-D2) 

• GPS, AVL, and CAN Technologies:  Use of GPS in computer-aided navigation was 
found to help reduce response times by up to 15%.  (Volume 15, Strategies 20.1 D3-D4) 

It has been estimated by highway safety experts in Nevada that most of these programs 
could result in saving at least one life every five years. 

Keys to Success A consistent, wide reaching communications network for all is the key to success for this 
strategy.  One of the first keys is that the general public can easily notify the proper people in 
the case of an accident, which can be significantly accomplished through a wide cellular 
coverage since there is tremendous growth and penetration of personal cell phones.  Also, a 
consistent and wide reaching platform to allow for easy communication for emergency 
services (EMS, law enforcement, fire departments, hospitals, and even highway agencies) is 
needed. 

Potential Difficulties The growth in technology in passenger vehicles that can notify emergency services if called 
for will depend on individual people and consumer choices.  Even if this type of service 
proves popular with the general public, extensive penetration into vehicles may take quite 
some time. 

Appropriate 
Measures and Data 

The most important information that needs to be kept to evaluate the implementation of this 
strategy is the time it takes for EMS to be notified of a vehicle crash and then the severity of 
injuries that occurred.  It would also be best for EMS providers and/or hospitals to record if 
they believe if a fatality could have prevented or injuries minimized if faster notification could 
have resulted in care being provided sooner. 

To evaluate GPS based technology to aid in navigation, the average time from notification to 
arrival on scene could be measured the frequency where the closest vehicle dispatched was 
not waiting at the station or hospital. 

Organizational and Institutional 

Champion Nevada Department of Health 

Organizational, 
Institutional, and 
Policy Issues 

When updating, expanding, or creating a communications network, many agencies have to 
be involved and working together.  In addition to EMS, hospitals, law enforcement, fire 
departments, and highway agencies all can play a role in the total response to a traffic crash. 
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Strategy 18.  Use technology to reduce emergency response times 

Issues Affecting 
Implementation 
Time 

Generally the time for implementation will be in excess of several years; especially if 
coordination between multiple agencies and/or private companies is required.  Further, the 
expansion of cellular coverage into isolated areas is not directed by Nevada 

Costs Involved The cost of implementation will depend greatly on the size of the communications void that 
needs to be filled and the size of fleet that needs updated technologies.  In some instances, 
the cost may be less than $100,000 for a specific organization, but generally the costs will 
become quite significant in most situations.  For statewide programs, it is expected that that 
NDOT would only help subsidize the program, and the portion that they might contribute 
could add up to $1,000,000. 

Training and Other 
Personnel Needs 

Additional training may be required so that emergency responders and dispatchers are 
competent with any new hardware or software. 

Legislative Needs The State Legislature may need to allocate additional funding in order to build a 
comprehensive communications network within the State, especially in isolated areas.  This 
may include underwriting some of the costs to provide cellular coverage in remote areas.  
Also, an act of the Legislature may be needed to require emergency providers to equip their 
vehicles with GPS based technology to aid in navigation and locating nearest vehicles. 
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Strategy 19.  Improve ability to perform crash data analysis across agencies 

Definition Improve traffic safety through data analysis and coordination with local agencies.  This can 
include having more and better trained staff, data systems integrated across agencies, and 
the ability to merge databases from various organizations. 

Technical 

Description NHTSA performed a traffic records assessment in November 2005 for the state of Nevada, 
which includes a detailed review of Nevada’s traffic record system and recommendations for 
improvement.  For detailed information on the status of Nevada’s system, please refer to the 
State of Nevada Traffic Records Assessment. 

Through accessible, accurate, timely, integrated information, agencies involved in traffic 
safety can better evaluate their projects and activities to understand the effectiveness.  At the 
first level, all highway and law enforcement agencies need to have an understanding of 
where the crashes are occurring and what are the contributing factors for (1) all crashes and 
(2) fatal and life changing crashes.  A first step is a roadway & intersection database (i.e., 
functional classification, road design, number of lanes, roadside design, posted speed limit, 
intersection control, turn lanes, street lighting, traffic volumes, heavy vehicle traffic volumes) 
that is linked to timely crash information (location, date, time, crash type, contributing factors, 
driver information, driver actions, weather and environmental conditions, contributing factors).  
This should go beyond a link of data for roadways under NDOT’s jurisdiction and crashes 
reported by State Highway Patrol.  This needs to be an integrated roadway and crash 
database that facilitates quick and easy analysis of all roadways, including roads under 
county, city, or park jurisdiction. 

Further data integration includes emergency response and hospital information (pre-hospital 
and in-hospital care, including loss of productive life).  One of the limitations faced by EMS 
providers is the ability to understand what happened to the individuals involved in a crash 
after they were taken to a hospital.  Without knowledge of a patient’s care and status after 
leaving the ambulance, EMS providers cannot evaluate if the procedures used are effective.  
Additionally, EMS providers could be generating data that other agencies may find useful.  
One example given was that the smell of alcohol on a person may be noticeable in the 
confined space of an ambulance but was unnoticeable in the open air.  In this instance, law 
enforcement may not be fully aware of the alcohol involvement in all crashes. 

Another needed information bridge is the ability to measure enforcement levels by State 
Highway Patrol and local agencies in an area or along a corridor (i.e., patrol hours, number 
of patrol cars, number and type of citations and/or warnings written) and to correlate to 
crashes in the area.  This information could be used by the state to evaluate the 
effectiveness of targeted enforcement campaigns or a DUI checkpoint program.  Also, if 
information regarding a driver’s record (citations and warnings) could be made available 
across jurisdictions, an officer would be better able to evaluate a driver that they have 
stopped, especially if the officer is unaware the driver has received multiple warnings in 
various jurisdictions.  For a driver with multiple warnings, an officer needs to know this 
information when deciding if a citation or warning is appropriate. 

For commercial vehicle drivers, there should also be a link between their personal and 
professional driving records.  That way if a commercial driver is stopped for a DUI when in 
their own vehicle, the responsible agency will also know of this when evaluating their 
commercial driver license.  The State should also be able to link inspection records for 
commercial vehicle drivers and carriers with crash records to identify high-risk groups. 

Individual agencies will always have a need for maintaining their own staff to perform 
specialized safety analyses.  But an individual or small group of trained safety and data 
experts with specific abilities and responsibilities to integrate, analyze, and maintain safety 
data from all agencies could be useful to many agencies and could possibly identify 
problems and patterns that would typically go unnoticed. 
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Strategy 19.  Improve ability to perform crash data analysis across agencies 

Target(s) Better safety information could be used by all agencies at many different levels to evaluate 
their programs and define the problems.  This may increase the confidence and 
effectiveness of decisions made by safety specialists and agency managers. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  This strategy would be part of an overall strategy to reduce the total 
number of traffic fatalities in Nevada to achieve the safety goal. 

Responsive and 
Preventative Plans 

Improving ability to analyze safety data is a preventative plan for reducing crashes on 
Nevada’s roadways. 

Expected 
Effectiveness 

(Experimental)  Although various methods to improve data systems may be proven, their 
exact impact on reducing fatalities is difficult to quantify.  Nevada’s safety experts have 
estimated that a statewide integrated safety system with dedicated staff could save one life 
each year. 

Keys to Success To be able to positively influence traffic safety, an integrated data system first needs to 
provide analysts and decision makers with timely and accurate data.  From there, staff need 
to be capable of working with the integrated databases to properly analyzing and 
summarizing the information.  Finally, the information needs to actually be used and 
considered by the decision makers within the State agencies. 

Potential Difficulties A big challenges facing integration of databases between two or more agencies is first the 
aspect of coordination.  This includes coordination between the agency directors and also 
coordinating databases.  The difficulties facing data coordination include software platforms, 
data format (i.e., find a unique key to link data) and privacy issues (i.e., hospitals providing 
patient information to other agencies to track crash outcome).  As agencies update their 
software or data collection, additional coordination will be needed to ensure the new system 
is compatible with the system integration. 

The second major difficulty to overcome is ensuring all information is entered into databases 
in a timely manner.  This also includes making sure the information is accurate, especially 
the location of the crash.  AVL in squad cars could be used to improve the accuracy of the 
reported crash location (see strategy #18) 

Appropriate 
Measures and Data 

To monitor the entire process, one metric is a measurement of how quickly information is 
entered by the responsible agency.  Another performance measurement is how often an 
integrated database is used to perform highway safety analysis.  Finally, an assessment of 
the value added to decision makers’ process is needed.  This could essentially be answered 
through several questions, including: did information help decision makers realize a program 
was effective or ineffective, did the system help identify patterns or contributing factors that 
would have otherwise been missed, or was the time to prepare or analyze the data 
shortened. 

Organizational and Institutional 

Champion A champion is needed in each of the engineering, enforcement, and EMS fields.  NDOT, 
DPS and Department of Health are likely agencies for a champion to be found at the 
statewide level.  However, champions will also be needed at the local level and possibly in 
the State Legislature in order to promote a statewide integrated system. 
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Strategy 19.  Improve ability to perform crash data analysis across agencies 

Organizational, 
Institutional, and 
Policy Issues 

Significant barriers between agencies that have not typically had to work together will need to 
be overcome.  Support from a high-level within each agency will be needed to make sure this 
obstacle is overcome. 

The agency that will be responsible for the integrated systems will also have to be 
determined.  With the additional responsibility may come additional costs that other 
organizations may need to help pay. 

Maintaining a roadway, intersection, and traffic database will be an ongoing process to 
ensure the information is accurate.  Local highway agencies will also need to become 
involved to catalog the road system in their jurisdiction; otherwise the potential benefit for the 
local agency may be significantly diminished. 

Issues Affecting 
Implementation 
Time 

The time to create a platform that integrates databases from various agencies can vary 
significantly.  For example, linking EMS, hospital, enforcement, driver record, and 
engineering information into one integrated system could take several years or more.  
However, an EMS-hospital connection could possibly be done in much less time with only a 
minor reduction in analytical capabilities for the state. 

Costs Involved The cost of the project could vary significantly depending on the actual tasks undertaken.  
However, the cost to create the integrated systems could easily reach $500,000 over several 
years and would then have an ongoing annual cost of $150,000 for staff to maintain. 

To help with the inventory and upkeep of road and traffic database for local jurisdictions, 
grants could be formed to help cover the cost of data collection, data entry, and upkeep of 
data. 

Training and Other 
Personnel Needs 

Current and/or new staff would need to be trained on how to use the integrated systems and 
analyze the data using appropriate techniques. 

Legislative Needs Action by the Legislature may be needed to appropriate funding. 
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Strategy 20.  Develop criteria to identify high pedestrian crash locations and placement, 
design and implementation guidelines for pedestrian amenities. 

Definition Implement a pedestrian safety program targeting pedestrian “high crash locations” in the 
major urban areas and select rural areas.  This includes developing a criterion that provides 
the ability to identify pedestrian high crash locations and develop guidelines for the 
placement, design and implementation of pedestrian amenities (i.e., sidewalks, traffic control 
devices, crosswalks, driveway management, pedestrian friendly designs). 

Technical 

Description In order to implement targeted enforcement or engineering improvements at high crash 
locations, a procedure is needed to find the locations.  Without a data driven procedure, the 
method most likely used to identify high crash locations would be to rely on the general 
public or knowledge of engineers and law enforcement officers in an area.  Although this is 
an important component in the final decision on where to deploy safety devices, the risk is 
that some high crash locations may go overlooked while some locations included may have a 
relatively minor problem. 

The second aspect of this strategy is developing guidelines or templates for the placement 
and design of pedestrian amenities.  The guidelines can range from every day devices such 
as sidewalks and crosswalks to more uncommon techniques such as a Danish offset.  The 
guidelines for the design and especially placement should take into consideration the 
characteristics of the adjacent roadway (pedestrian and vehicle volumes, width, number of 
lanes) as much as possible.  The design guidelines for many pedestrian safety devices are 
likely well developed; however, the general consensus for guidelines on where to place these 
devices is deficient. 

Target(s) Pedestrian crashes, especially those that are occurring at high crash locations. 

Goal The statewide traffic safety goal is a 33% reduction in the fatality crash rate from 1.91 in 2003 
to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of traffic 
fatalities by 100 in 2008.  Between 1998 and 2002, there were a total of 276 pedestrian 
fatalities (nearly 16% of all fatalities), which is an annual average of 55 fatalities per year.  To 
achieve Nevada’s safety goal, the annual number of pedestrian fatalities needs to be 
reduced by 16.  This strategy is really intended to supplement the deployment of 
enforcement and engineering strategies by focusing in on the locations where the greatest 
improvements can be made. 

Responsive and 
Preventative Plans 

A methodology to identify high crash locations is a responsive plan to address pedestrian 
crashes.  Developing guidelines and warrants for the placement and design of pedestrian 
amenities will be a preventative approach to reducing pedestrian fatalities. 

Expected 
Effectiveness 

(Experimental)  There is no known study of a similar program implemented in another area.  
Therefore, a panel of safety experts in Nevada concluded that this program could help 
eliminate at least one pedestrian fatality every five years. 

Keys to Success The output of the strategy is ultimately a process to identify high crash locations and 
guidelines for the placement, design and implementation of pedestrian safety devices.  But 
the effectiveness of the strategy will rely on if the information is actually used by engineers 
and law enforcement officers.  Also important is complete and timely data (including 
pedestrian volumes, vehicle volumes, and pedestrian crash information). 

Potential Difficulties Collecting the information necessary to identify high pedestrian crash locations and then 
keeping the information current could prove difficult, especially for large jurisdictions. 

Appropriate 
Measures and Data 

Agencies should track the number of high crash locations identified, and what was done to 
improve these locations.  At spots where a targeted enforcement campaign or engineering 
improvement was made, the location continued to be monitored to determine if the area has 
experience a safety improvement. 
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Strategy 20.  Develop criteria to identify high pedestrian crash locations and placement, 
design and implementation guidelines for pedestrian amenities. 

Organizational and Institutional 

Champion Nevada Departments of Public Safety and Transportation 

Organizational, 
Institutional, and 
Policy Issues 

Highway agencies will need to create, review and possibly update their policies and 
guidelines on sidewalks, crosswalks, access management and design guidelines that may be 
affected by self-enforcing roadways. 

Issues Affecting 
Implementation 
Time 

The data collection and then determining the criteria for a location to classified as high crash 
are likely to be the components that require the most time.   

Costs Involved The initial data collection and continual update of the information is likely to be the largest 
cost for this strategy.  Still, the costs will vary on the size of the jurisdiction or area that is 
being analyzed.  It was estimated that the initial cost for a study to develop guidelines for 
high crash location identification and pedestrian amenities would be $250,000. 

Training and Other 
Personnel Needs 

Safety specialists with engineering or enforcement agencies will need training on how to 
perform the analysis to identify high crash locations.  Community planners and design 
engineers will also need to be trained on the fundamentals on design and placement of 
crosswalks and sidewalks. 

Legislative Needs None identified. 
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5. Deployment Plan 

5.1 Objective 
The overarching goal of this plan is to reduce the traffic fatality rate in Nevada by 33%, from 
1.91 in 2003 to 1.27 by 2008.  Achieving this goal is expected to reduce the annual number of 
traffic fatalities by 100 in 2008.  Based on a phased approach to implementation of the Critical 
Strategies, approximately 30 to 35 traffic fatalities need to be prevented each year beginning in 
2006. 

The final component of the Nevada SHSP and objective of this chapter is to provide guidance 
on how to invest safety funds and resources among the Critical Strategies in order to provide 
insight on how to achieve the safety goal.  To assist with the decision making process, a 
spreadsheet tool (Effectiveness Spreadsheet) was developed that provides an estimate of both 
the safety benefit (i.e., lives saved and serious injuries prevented) and the implementation costs 
associated with deployment of the Critical Strategies (see Figure 5.1).  Following is a description 
of the Effectiveness Spreadsheet, a discussion of three fundamentally different approaches to 
system wide safety investments (engineering strategies only, comprehensive array of safety 
strategies consistent with FHWA policies and an investment scenario that achieves goal with no 
funding constraints) and a summary key points learned from the analyses. 

5.2 Effectiveness Spreadsheet 
The Effectiveness Spreadsheet estimates the number of traffic fatalities and serious injuries 
prevented (i.e., benefit) given a specified level of deployment of a Critical Strategy.  The 
spreadsheet also estimates the implementation costs and then computes a B/C ratio.  It must be 
understood that the tool was created to provide a planning level and statewide view at 
deployment of the Critical Strategies in Nevada and is based on typical implementation costs 
and average crash experiences spread over Nevada’s roadway system.  Results (i.e., safety 
benefit or implementation costs) for a specific project may vary greatly depending on actual 
crash characteristics and the local conditions.  Finally, only key and/or common project types 
for the Critical Strategies have been listed.  Some Critical Strategies consist of many safety 
project types, but only select options have been listed in the Effectiveness Spreadsheet. 

The spreadsheet has been organized into three basic areas; given values, input values, and 
output values.  The given and input values were computed specifically for Nevada using the 
State’s data.  Table 5.1 provides a detailed description of each field in the tool. 

The effectiveness values for fatal and serious injury crashes have also been color coded based on 
the level of confidence.  Effectiveness values in green (“Proven”) are strategies that have been 
rigorously tested and the results are considered to be very reliable.  Strategies with an 
effectiveness value in yellow (“Tried”) are widely accepted, but quality experiments may have 
not been performed to document the safety benefit.  The red effectiveness values 
(“Experimental”) have little or no research available to document their effectiveness. 
Effectiveness values in red were set using local professional knowledge and expertise from past 
experiences.  For some strategies, a range of effectiveness values may exist, but the best 
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information available was used to determine a single effectiveness value.  Similarly, the 
implementation costs were color coded based on the level of confidence.  This means that a cost 
highlighted in green has a high confidence level and little variation is expected while a red 
highlighted implementation cost may be a best estimate or the cost could vary significantly 
depending on how the program is designed.   

The NECTS and TWG realize that other agencies and organizations may be aware of or have 
more information that can improve the accuracy of the effectiveness values and costs.  If so, this 
information can be shared with Chuck Reider at NDOT (775-888-7335, creider@dot.state.nv.us). 

TABLE 5.1 
Effectiveness Spreadsheet Field Descriptions 

 Field Field Description 

1 & 2 

Related 
Crashes: 
Fatalities and 
Serous Injuries 

The annual average number of fatalities or serious injuries (Nevada, 
1998-2002) that are potentially correctable by the action listed under 
the critical strategy. 

Given 
Values 

3 & 4 
Effectiveness: 
Fatal & Serious 
Injury 

Reports the effectiveness of the listed strategy at reducing the number 
of fatal or serious injury crashes.  The effectiveness may be listed as a 
percentage (i.e., prevent 50% of related crashes for every mile treated) 
or as an absolute number (i.e., prevent 1 crash for every program 
developed).  The source for the effectiveness is presented in the cell’s 
comment. 

5 Deployment 
The level of deployment for each strategy; for example, the number of 
DUI checkpoint campaigns, the miles of centerline rumble strips, the 
number of intersection turn lane improvements, etc. 

6 Unit Cost 

Represents an estimate of the implementation cost (i.e., salary, 
construction cost, related maintenance, etc.) for the life of the project.  
The original values are general estimates that may be refined if more 
detailed information is made available. 

7 Service Life  
The estimated life of the project related to the unit cost.  This is the 
timeframe over which benefits are expected to accrue and also the 
number of years over which the cost is amortized. 

8 
Crash Density: 
Fatal and 
Serious Injury 

For many of the engineering strategies, the effectiveness is expressed 
as a percent reduction in the number of the crashes at an intersection 
or that occurred along a corridor.  Therefore, crash density (crash per 
mile, crash per intersection, etc.) was determined using the relevant 
portions of the state highway or local street system.  Even though this 
constant is based on large parts of the roadway system, it is likely a 
conservative value because crashes were averaged across most of the 
system.  Therefore, it is also likely to provide a reasonable estimate of 
conditions on roadways under local jurisdiction. 

Input 
Values 

9 Interest Rate The interest rate use to amortize the implementation costs into an 
annual value over the life of the project. 

Output 
Values 10 & 11 

Crash 
Prevention: 
Fatalities and 
Serious Injuries 

The estimated number of fatalities or serious injuries prevented using 
the level of deployment specified and the effectiveness for fatal and 
serious injury crashes.  Most values are computed using only the 
number of fatal crashes (1), effectiveness (3), and deployment (5).  A 
crash density (8) was also needed for many of the engineering 
strategies. 
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TABLE 5.1 
Effectiveness Spreadsheet Field Descriptions 

 Field Field Description 

12 Initial Cost 

The upfront or initial cost for implementation based upon the unit cost 
and the amount of deployment.  As appropriate, this is inclusive of 
construction, annual maintenance over the life of the project, salary, 
advertising, and etc. 

13 & 14 
Crash Cost: 
Fatality and 
Serious Injury 

The value or cost of a traffic fatality and serious injury.  This information 
was taken from the National Safety Council. 

Output 
Values 

15 B/C Ratio 

Annual benefit divided by the annualized cost.  The annual benefit is 
computed as $3.61 Million for each fatality prevented and $181,000 for 
each serious injury prevented. (NOTE: Benefit computed on crashes 
prevented and not on fatalities and injuries prevented.) 

5.3 Deployment Scenarios 
Three basic deployment scenarios were analyzed, involving investing in different combinations 
of the Critical Strategies in order to understand how Nevada can achieve its safety goal.  Each 
scenario used the effectiveness spreadsheet, and began by assuming the safety funding was 
constrained to $8 million dollars per year since this is the approximate level of funding that 
NDOT will receive for safety projects through the current federal transportation legislation.  It is 
important to take note that other Nevada agencies will continue to receive safety funding and to 
make investments in their own safety strategies.  These agencies could form partnerships with 
NDOT in order to help increase the deployment and outreach of these programs.  A detailed 
description of each of the basic deployment scenarios; engineering only strategies, a 
comprehensive package of strategies, and a review of a multi-agency funding approach to 
obtain the State’s safety goal; are provided in the following sections and the results are 
summarized in Table 5.2. 

5.3.1 Engineering Only Deployment Scenario 
Traditionally, highway safety funds that NDOT receives from FHWA have been spent on 
deployment of only engineering treatments.  The first scenario looks at the effectiveness of three 
potential combinations that continue to invest in only engineering solutions. 

Alternative #1 – Engineering Only with a Broad Selection of Strategies – The first alternative 
looked at spending the NDOT’s safety funds on a wide variety of engineering strategies.  A 
wide selection of strategies combined with the overall funding limit means that each strategy 
could be deployed at only a few locations.  This scenario would be ideal for targeting high crash 
locations, but because the location of fatal and serious injury crashes is often random and 
widely spread across Nevada’s system of roads, the difficulty would be in finding locations 
where fatal crashes occur regularly.  This alternative reduced the number of traffic fatalities by 
approximately four per year (see Figure 5.2), which is well below the safety goal, which is to 
reduce fatalities by approximately 33 in the first year of deployment. 
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TABLE  5.2 
Summary of Investment Scenarios 

 
Investment 

Strategy 
Broad or Focused 

Selection of 
Strategies 

Need for State 
Legislature to 

Pass New 
Laws 

Investment Funding Notes 
Estimated 
Number of 

Lives Saved 
Annually 

1 Engineering only 
Broad list of 
strategies deployed 
at select locations. 

Not reliant on 
new legislation $8 Million 4 

2 Engineering only 
Focused list of 
strategies deployed 
at many locations. 

Not reliant on 
new legislation $8 Million 10 

3 Engineering only 
Focused list of 
strategies deployed 
at many locations. 

Not reliant on 
new legislation 

Based on scenario #2, would 
expect the needed funding would 
be approximately $25 Million. 

30 – 35 

4 Comprehensive  
Broad list of 
strategies deployed 
at select locations. 

Not reliant on 
new legislation 

$8 Million with 10% flexed to 
education, enforcement, or EMS. 10 

5 Comprehensive  
Focused list of 
strategies deployed 
at many locations. 

Not reliant on 
new legislation 

$8 Million with 10% flexed to 
education, enforcement, or EMS. 20 

6 Comprehensive  
Broad list of 
strategies deployed 
at select locations. 

Uses strategies 
which require 
new laws 

$8 Million with 10% flexed to 
education, enforcement, or EMS. 19 

7 Comprehensive  
Focused list of 
strategies deployed 
at many locations. 

Uses strategies 
which require 
new laws 

$8 Million with 10% flexed to 
education, enforcement, or EMS. 28 

8 Comprehensive  
Selection of 
strategies that 
achieve goal. 

Uses strategies 
which require 
new laws 

Includes $8 Million of NDOT HSIP 
funds with 10% flexed to 
education, enforcement, or EMS.  
Additional funds that may be 
available at other agencies for 
education, enforcement, or EMS 
were included until safety goal 
was reached. 

30-35 

Alternative #2 – Engineering Only with a Focused Selection of Strategies – The second 
investment alternative also used only engineering strategies, but used a focused approach that 
invested in fewer strategies which allowed a more widespread deployment.  The strategies 
selected generally (1) would address a large number of crashes, (2) were relatively inexpensive 
which allowed deployment across a large area, and (3) had a relatively high effectiveness for 
fatal and serious injury crashes.  Focusing on a few highly effective strategies spread across 
much of the state increased the lives saved to 10 per year (see Figure 5.3).  Even though this is 
closer to the goal, it still falls significantly short. 

Alternative #3 – Engineering Only with a Focused Selection of Strategies and Meets the 
Safety Goal – A key question is what it would take to reach the State’s safety goal investing in 
only engineering strategies.  Based on the results of the second investment alternative, 
approximately $26 million would need to be spent each year for the next three years.  Even if 
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sufficient funds were made available, another difficulty would be finding enough miles of 
roadway and intersections that would benefit from the few treatments selected in alternative #2. 

This analysis clearly demonstrates that continuing to invest only in traditional engineering 
strategies is not an effective approach to achieving Nevada’s adopted safety goal. 

FIGURE 5.2 
Investment Alternative #1 

FIGURE 5.3 
Investment Alternative #2 

5.3.2 Comprehensive Deployment Scenario 
Under the new federal legislation, FHWA can allow states to flex up to 10% of their safety funds 
to non-traditional partners, including public education, law enforcement and EMS.  In order to 
do so, states first have to be able to certify that they have met all of their infrastructure needs.  
The following four alternatives look at the effectiveness of flexing 10% of the safety funds. 
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Alternative #4 – Comprehensive with a Broad Selection of Strategies and No New Laws – 
This alternative looked at investing NDOT’s safety funds on a wide selection of strategies 
involving all four Safety E’s.  Also, safety funds were not spent on any strategies where 
enabling laws were needed from the State Legislature.  Flexing the safety funds to safety 
partners increased the number of lives saved to 10 per year, but this is still well short of the goal 
(see Figure 5.4). 

FIGURE 5.4 
Investment Alternative #4 

Alternative #5 – Comprehensive with a Focused Selection of Strategies and No New Laws – 
This alternative is based on investing NDOT’s safety funds on a focused selection of a few 
strategies that are highly effective, address a large number of fatal and serious injury crashes, 
and are relatively inexpensive to allow wide deployment.  Still, no safety funds were spent on 
any strategy where enabling legislation was needed.  Between flexing the safety funds to safety 
partners and being strict on the strategies selected, the number of lives saved each year jumped 
to 20 (see Figure 5.5). 
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FIGURE 5.5 
Investment Alternative #5 

Alternative #6 – Comprehensive with a Broad Selection of Strategies and New Laws – This 
alternative is nearly identical to #4, with a minor change where strategies that require action by 
the legislature were included.  Specifically, this change allows for a primary seat belt law, which 
is shown to be the single most effective strategy based on the number of lives saved.  This 
combination of strategies increased the number of lives saved each year to 19 (see Figure 5.6) 

Alternative #7 – Comprehensive with a Focused Selection of Strategies and New Laws – This 
alternative is nearly identical to #5, with a minor change where strategies that require action by 
the legislature were included; especially a primary seat belt law.  This combination of strategies 
increased the number of lives saved each year to 28 (see Figure 5.7). 

5.3.3 Multi-Agency Funding to Achieve Safety Goal 
The goal of this scenario is to meet the adopted Nevada safety goal of a 33% reduction in the 
fatality rate by 2008.  Since achieving the goal would be expected to reduce the number of traffic 
fatalities by 100 in 2008, an incremental goal is to invest the safety funds so that 33 lives are 
saved in one year. 

Alternative #8 – Comprehensive with Multi-Agency Funding to Meet Safety Goal – In order 
to achieve the Nevada safety goal, the investment funding first considered was the HSIP funds 
available through FHWA; which is approximately $8 Million.  As specified by SAFETEA-LU 
and found to be effective in alternatives #4-7, 10% of the funds were flexed to education, 
enforcement, and EMS strategies.  Then in order to meet the safety goal, supplemental funds 
that may be available at various state agencies were assigned to education, enforcement, and 
EMS strategies [Note: This is not intended to be a requirement on how other agencies should 
spend their funds since federal funds, grants, or etc. often have requirements on which types of 
programs are eligible.  Also, local street and highway agencies may have safety funds that could 
be invested in the engineering strategies.]  The basis of the division of the first $8 Million is 
based on Alternative #7, which uses a focused investment of strategies that are highly effective 
and low-cost which allows for widespread deployment. 
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FIGURE 5.6 
Investment Alternative #6 

FIGURE 5.7 
Investment Alternative #7 



 

Nevada Strategic Highway Safety Plan 
 

09/29/06 110 

In order to meet Nevada’s safety goal by 2008, it has been estimated that on the order of $10.675 
Million would need to be spent.  A sample investment strategy that achieves Nevada’s goal is 
illustrated in Figure 5.8. 

The strategy of achieving the goal incrementally is illustrated in Figure 5.9.  The decrease in 
fatalities between for 2006 is representative of the selection of strategies for this investment 
alternative.  The lives saved in subsequent years will depend on continuous investment of 
strategies that make goal attainment a reality. 

FIGURE 5.8 
Investment Alternative #8 

5.4 Investment Scenario Conclusions 
The information used for this exercise was based on the best information available starting with 
the nation wide guidance from AASHTO, FHWA and NCHRP and then making necessary 
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adjustments to account for local conditions based on input from safety experts in Nevada.  
Based on this information, several key findings were observed. 

1. A committed deployment of the strategies that are effective, address a large pool of crashes, 
and are relatively inexpensive to allow for widespread deployment is one of the best ways to 
prevent traffic fatalities. 

2. The Nevada DOT needs to team with and share funding with non-traditional partners to 
increase the effectiveness of their safety funds. 

3. A proactive and traffic safety friendly State Legislature can significantly aid the agencies’ 
efforts to reduce the number of traffic fatalities. 

4. Investments to improve data systems was not identified as capable of preventing a large 
number of traffic fatalities in the Effectiveness Spreadsheet.  This was a conservative 
estimate because of a lack of research results at the national level, as opposed to a lack of 
confidence or belief in the value of investing in data systems.  Accurate data, particularly as 
it relates to crash location, is critical to being able to respond to public comments about 
“killer” intersections or curves.  In addition, moving towards a more integrated system 
among state agencies will improve proactive efforts to identify crash prone areas based on 
correlation between crash frequency/severity and roadway and traffic control 
characteristics.  Therefore, a basic assumption was that the State would continue to invest in 
data systems enhancements and integration (i.e., across agencies), which was not reflected in 
the investment scenarios. 

FIGURE 5.9 
Illustration of Traffic Fatality Reductions to Achieve Safety Goal 
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FIGURE 5.10 
Effectiveness Spreadsheet for Nevada’s Critical Strategies 
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6. Key Conclusions 
Nevada’s Strategic Highway Safety Plan (SHSP) was prepared in accordance with the guidance 
from the Federal Highway Administration – the analytical process was driven by the data 
associated with fatal and life changing injury crashes and Nevada’s safety partners, 
representing enforcement, education and emergency services participated in the entire planning 
process.  In addition, the Federal Highway guidance also requires the Strategic Planning 
documents to address the following three key items: 

Statewide Safety Goal - The Nevada Executive Committee on Traffic Safety (NECTS) has 
adopted a goal of a 33% reduction in the statewide fatality rate, from 1.91 fatalities per 100 
million vehicle miles of travel in 2003 to 1.27 by 2008.  This goal matches the documented 
National goal and achieving the goal is expected to reduce the annual number of traffic fatalities 
in Nevada by 100 in 2008 (from a forecast level of 400 fatalities to an estimated 300 fatalities, as a 
result of implementation of the prioritized safety strategies). 

Critical Safety Strategies – Nevada’s crash records were used to identify the areas that are 
emphasized in this Plan based on the number of fatal crashes – the notion being that these 
Emphasis Areas represent the greatest opportunity for successfully reducing the number of 
severe crashes.  The safety partners were then engaged in a screening process that ultimately 
resulted in the selection of five areas of focus –the Critical Emphasis Areas (CEA’s) – for the 
Plan: Seat Belt Usage, Lane Departures, Impaired Driving, Intersections and Pedestrians.  The 
selection of these CEA’s focused the vision of the Plan from a possibility of more than 500 safety 
strategies to approximately 160 strategies that are directly related to the contributing factors.  
This reduced set of strategies was then furthered screened by the safety partners to a list of 20 
Critical Safety Strategies addressing the 4 Safety Es plus Data Systems.  A summary of the 
Critical Safety Strategies is illustrated in Figure 6.1. 

Safety Investment Options – The strategy screening process narrowed the focus of this Plan 
from hundreds of potential safety strategies to the 20 highest priority strategies based on both 
Nevada’s crash data and the suggestions of the safety partners.  However, even after this 
prioritization effort there are still thousands of possible ways to invest safety dollars in different 
combinations of strategies.  The analysis of safety investment alternatives, using a specially 
developed spreadsheet, identified four characteristics that are associated with the most effective 
investment of safety dollars and therefore most likely to result in Nevada achieving the adopted 
safety goal.  These four keys to safety investment include: 

1. Investing in all 4 Safety E’s. 
2. Focus the safety investments in the few strategies that are associated with the largest pool of 

fatal and life changing injury crashes. 
3. Invest heavily in strategies that are proven (as opposed to those classified as experimental), 

have relatively high safety effectiveness ratios, are relatively low cost and therefore can be 
widely deployed across Nevada’s entire system of highways. 

4. The three enforcement related strategies that require new legislation (a special license plate 
for repeat DUI offenders, a primary seat belt law and automated enforcement) are linked to 
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large pools of severe crashes that are susceptible to correction, have moderate deployment 
costs and relatively high effectiveness ratios. As a result, the addition of these strategies to 
an overall implementation plan would significantly increase Nevada’s ability to reduce the 
annual number of highway traffic related fatalities and life changing injury crashes. 

FIGURE 6.1 
Nevada’s Critical Strategies 

It should be noted that additional investments to improve data systems was not identified as 
being highly effective at reducing severe crashes.  It appears that this is most likely a function of 
the lack of research results at the national level as opposed to providing a true picture of the 
actual value of good data.  In fact, traffic safety professionals in Nevada consider improving the 
crash data system to be a high priority.  Without accurate data, both from the perspective of 
crash location and integrated across a variety of state agencies, the task of identifying crash 
prone locations and linking causative factors to mitigation strategies becomes far too 
speculative.  As a result, Nevada chooses to include investments to improve their data systems 
as a key part of the SHSP. 

Finally, the greatest challenge facing traffic safety professionals in Nevada is the need to 
acknowledge that the effort to reduce fatal and life changing injuries is tied to implementing a 
new, more effective safety program that is different than what has been done in the past.  The 
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analysis of alternative safety investment options demonstrates that Nevada can meet the 
adopted goal of reducing the fatal crash rate by 33% by strategically investing in the short list of 
the most effective Critical Safety Strategies.  The required next step consists of developing an 
implementation plan that addresses the following issues: 

• review potential funding sources (other than the Highway Safety Improvement Program), 
• coordinate with other agencies safety plans (National Highway Traffic Safety 

Administration, Federal Motor Carrier Safety Administration, Department of Motor 
Vehicles, etc.), 

• develop and deploy safety projects and 
• evaluate each of the projects in order to improve the accuracy of the data base relative to 

implementation costs and safety effectiveness. 

The last step in the implementation process is to use the results of the evaluations of the safety 
projects to prepare annual updates of this Plan.  NDOT staff will be responsible for performing 
data collection and analysis on the effectiveness of implemented strategies.  However, other 
safety partners will need to assist in this process by providing deployment information, 
especially concerning the costs and effectiveness of education, enforcement, and EMS activities.  
The TWG will then have the responsibility to review the results and update the Plan so that it is 
consistent with State and Federal guidance.  Updating the plan may also include selecting new 
Critical Emphasis Areas and related Critical Strategies if changes occur in Nevada’s distribution 
of fatal and life changing injury crashes.  The NECTS will be responsible for approving the 
updated Plan and providing support for continual implementation by the participating 
agencies. 
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