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INTRODUCTION

 
Federal legislation has provided the impetus for the improvement in highway safety programs that has been witnessed over the last fifty years.  Through the provisions of the Highway Safety Act of 1966 and succeeding legislation, Congress has encouraged states to formalize and structure their highway safety activities.  The Highway Safety Improvement Program (HSIP) is described in 23 CFR 924.  The State of Nebraska has accepted the policy of 23 CFR 924, to develop, implement, and evaluate an HSIP which has the overall objective of significantly reducing the occurrence of and the potential for fatalities and serious injuries resulting from crashes on all public roads.  
      
The Highway Safety Improvement Program includes a data-driven Strategic Highway Safety Plan (SHSP).  The State of Nebraska’s first SHSP covered the period 2007-2011 and was updated for 2012-2016.  It will continue to be updated in five-year increments.  The plan was developed under the auspices of the Nebraska Interagency Safety Committee, a multi-agency group that included the directors of the Nebraska Department of Roads (NDOR), State Patrol, Department of Motor Vehicles, Health & Human Services System, Association of County Officials, and League of Municipalities.  Since that time, HSIP projects have been selected based on the recommended improvement strategies identified in the SHSP.  The current edition of the SHSP may be found at http://www.transportation.nebraska.gov/traffeng/shsp/shsp-current.pdf. 

An in-depth analysis of Nebraska crash records resulted in the selection of the following five Critical Emphasis Areas (CEAs) which were included in the SHSP:
(1) Increasing Safety Belt Usage

(2) Reducing Roadway Departure Crashes – minimizing the consequences of running off the road, head-on, and across-median crashes

(3) Reducing Impaired Driving

(4) Improving the Design and Operation of Highway Intersections

(5) Addressing the Over-involvement of Young Drivers
Because three of the five CEAs (safety belt usage, impaired driving, and young drivers) are directly related to driver behavior, NDOR decided that using HSIP funds for the traditional infrastructure projects only was not the best way to reach the safety performance goals.  Thus, NDOR policy is to use a portion of HSIP funds each year for projects focusing on the non-infrastructure CEAs of the SHSP.

The HSIP also includes safety improvements on high risk rural roads and the elimination of hazards at railway-highway grade crossings.  Each of the four components of the HSIP – planning, implementation, evaluation, and reporting -- consists of specific processes that are completed by the state and approved by FHWA.  A discussion of these components and processes follows.

PLANNING COMPONENT

    
The Planning Component includes all activities necessary to determine which safety improvement projects should be implemented.

Process 1

Collect and Maintain Data
     
This process is necessary to collect and maintain the crash, roadway, traffic, and vehicle data used to identify hazardous locations and elements on all public roadways.  All desired data is not currently available, but the State has an active process for improving its data systems, making effective use of traffic records grant funds made available by the National Highway Traffic Safety Administration (NHTSA).
Sub-process 1

Define the Highway Location Reference System
      
The purpose of this sub-process is to assign meaningful location information to highways on the state highway system.  This is necessary so that crash, traffic, and highway data can be merged for use in the analysis of hazardous locations and elements.

      
On the state highway system, Nebraska uses a reference post system, which is based on the milepost method of highway referencing.  Reference posts are determined by using a numerical value to represent the distance from a base point to any location.  The general direction of referencing is from south to north and from west to east.  Zero points for highways which enter Nebraska from adjoining states on the south and west borders are at the state line.  Otherwise, numbering begins from highway junctions, or other locations where routes originate.  Spurs and connecting links are logged from the numbered highway served, without regard to direction.

     
In rural areas, reference post markers are physically located in the field, usually at one-mile intervals.  Recently, enhanced reference post markers have been added at every two-tenths of a mile on Interstate 80 from Seward through Omaha.  In 2015 these enhanced reference post markers are being extended from Seward to York.  This allows motorists to more accurately report their location in case of an incident, while providing a simple method of location referencing for law enforcement officers and Department of Roads’ personnel.  The reference post system differs from the true milepost method by allowing for points of correction or equations, where the reference posts and the true mileage do not match, so that sign placement and the validity of most existing reference posts are not affected when route lengths are changed as a result of construction.

     
The Nebraska Highway Reference Post Log is produced periodically by the Roadway Asset Management Section of the Materials and Research Division.  The log includes all state marked and/or maintained highways, spurs, and connecting links.  Specific reference posts are included in this log for all structures having more than twenty feet of clear opening as well as many other types of identifiable features.  Among these are highway junctions, changes in pavement type, corporate limits of communities, state and county lines, railroad grade crossings, grade separations, viaducts, main streets to business centers and other major roads to communities, ramp and cut-off connections, rest areas, scenic overlooks, and the beginning and ending points for divided highways, channelized intersections, and interchanges.


Although the Nebraska Highway Reference Post Log is very useful, it does not include all the reference posts needed for analyzing high crash locations.  The Location Analysis Unit of the Highway Safety/Accident Records Section of Traffic Engineering Division maintains an Urban Reference Post Log Book which provides specific reference posts for all intersections and other important landmarks through Nebraska cities.  With these tools, crash locations on the state highway system are easily determined. 

    
 A comparable highway location reference system does not exist in Nebraska for those roads which are not a part of the state highway system.  A coordinate system is used to locate crashes which occur on these roads.  Highway Safety/Accident Records Section personnel code latitude and longitude for each crash site based on the location information, often sketchy, listed on the crash report form.    There is currently no fully automated method available to integrate traffic and highway data with the crash information maintained for most off-system roads.  Highway Safety/Accident Records Section analysts have been able, however, to put together the data needed for safety analyses of high risk rural roads (HRRR). 
Sub-process 2

Collect and Maintain Crash Data

      
The purpose of this sub-process is to collect, sort, and process crash reports for use in the identification and subsequent analysis of high-accident locations.

     
The Nebraska crash records data base is maintained by the Highway Safety/Accident Records Section, Traffic Engineering Division, NDOR, which receives reports from both law enforcement officers and drivers involved in crashes.  All crashes which involve personal injury or result in damage in excess of $1,000 to the property of an individual or the roadway infrastructure must be reported, as required by state statute.

      
Information from these reports is entered into a computerized crash records system, which contains over 150 data elements.  This data is collected on a number of different levels.  Some of the information, such as that which pinpoints the location, time of occurrence, or the existing environmental conditions, is specific to the crash itself.  Other data collected relates to the individual drivers or vehicles involved in a collision.  Roadways are classified as Interstate, other highways, or local roads.  Highway route number and reference post are recorded for crashes which occur on the state highway system.  These data are used to perform many different types of analysis, ranging from complex, standardized reports to simpler, more specialized studies which can be accomplished by the use of statistical software packages.  The crash data elements correspond to the Model Minimum Uniform Crash Criteria.

The NDOR is continually working to upgrade its crash records system.  In August 2000, the first document imaging system for crash records, which replaced the old paper and file cabinet system, was implemented.  This system was replaced by another product, called OnBase, in May 2012.  Paper reports received from law enforcement agencies or drivers involved in crashes are scanned into the system and retained on an electronic medium, from where they can be easily accessed.  Directly after scanning, reports are indexed into work queues and routed to those who need to see them.  This speeds up the data entry process and allows reports to be prioritized, such as for fatalities, heavy truck and bus crashes, work zone crashes, crashes where an engineering study is requested by law enforcement, and state property damage crashes.  

During the last several years, NDOR has been emphasizing electronic accident reporting.  A department-developed web-based Electronic Accident Form (EAF) has been available since 2007.  Law enforcement officers can fill out a crash report, send it to a supervisor for approval, and ultimately send the completed form to NDOR.  A computer program written by NDOR Information Technology staff takes the data from these reports and loads it into the main accident records database, the Highway Safety Information System (HSI).  This greatly reduces data entry time.  There are also other electronic crash reports being used in Nebraska, which compete with EAF.  To accommodate these systems, NDOR IT staff created an XML schema which can be employed by users to send their crash data to NDOR.  Two other reporting systems, SLEUTH and Report Beam, are currently reporting using the NDOR XML schema.  FATPOT, a reporting software used by our largest customer, the Omaha Police Department, is expected to begin sending us data sometime during 2015.  It is anticipated that Traffic and Crime Software (TrACS), will also be revised to report electronically to NDOR. 

The NDOR is also providing access to crash reports and accident data to the law enforcement community.  Working with the Nebraska Crime Commission, crash reports and data are now available to law enforcement on the Nebraska Criminal Justice Information System (NCJIS) web portal.  Registered users can look up an individual crash report or run queries on the crash data to obtain specific information.      
Sub-process 3

Collect and Maintain Traffic Data

      
The purpose of this sub-process is to collect and maintain the system-wide traffic-related data, which is necessary for the identification of hazardous highway locations.

      
Traffic volume information is required to compute accident rates for use in the identification of hazardous locations.  Accident rates for specific highway types and system-wide averages are necessary

inputs to the identification method used by Nebraska.

A computerized file of traffic volumes on the state highway system is maintained by the Traffic Analysis Unit of the Planning and Project Development Division.  In making its traffic counts, the NDOR follows the procedures outlined in the Traffic Monitoring Guide published by the FHWA.  Traffic counting is a continuous process, with the Interstate system updated on an annual cycle and the remainder of the state system updated on a two-year cycle.

     
Several methods of traffic counting are used to determine estimates of average daily traffic (ADT) volumes.  Automatic traffic recording machines, which have been installed at sixty-two permanent sites around the state, provide continuous count data.  Manual classification counts are taken at approximately 160 active stations on a regular cycle.  These counts are supplemented by coverage counts, where traffic is counted by portable machines.  Over 3,000 of these counts are taken at selected locations on the highway system every two years.  Special manual counts are also conducted upon request at additional locations.  The results from all these counts are analyzed and adjusted to determine the estimated counts included on the current ADT file.

    
Over half of the portable counts and 25% of the classification counts are for locations off the state highway system.  Almost all of these counts are on the federal-aid secondary or federal-aid urban systems.  Little specific count data is collected by NDOR for local systems.  However, some of the larger cities do collect count data on their street systems.  This information is available for use in HSIP analysis on a project-by-project basis.

Sub-process 4

Collect and Maintain Highway Data

      
The purpose of this sub-process is to provide the highway-related information necessary for use in the identification of hazardous locations.

      
The highway-related information used by Nebraska in the identification of hazardous locations is taken from the Integrated Highway Inventory (IHI) data base.  The IHI is a mainframe DB2 data base, similar to HSI, but maintained by the Roadway Asset Management Section of the Materials and Research Division.  It can be easily linked with HSI for analysis purposes.  Although much additional information is included on this file, the only items used for hazardous location analysis are the traffic volume, number of lanes, shoulder type and width, whether a location is rural or urban, and the engineering district.  Other roadway inventory data is available and is sometimes used when performing special studies or analyses.
      
Many other types of highway-related data are maintained at various locations within the NDOR.  Although most of this information is available for analysis of an individual project, it is not integrated with the accident records data base through a computerized system.

     
Inventory information is collected periodically for roadways off the state highway system, usually every five or six years.  Specific data are collected for federal-aid systems only, with information on local systems grouped into a single category.  This information is available for HSIP analysis on a project-by-project basis.

      
One of the most useful sources of highway-related data is the web-based digilog system.  Digilog is the technique of taking digital photographs of the highway and its environment at equal increments of distance from a moving vehicle.  It provides a filmed inventory of the entire state highway system that is available for viewing at the central office or in the districts.  Digilogging is a continuous process, with the entire system filmed on a regular cycle.  This assures that reasonably up-to-date video of the existing system is available, while a historic record is also maintained.  The digilog is useful for making in-depth studies of locations which have been identified as hazardous without requiring field visits.  It is particularly useful now that it is available from the desktop.  Also available at the desktop are the NDOR map files, including all county and city maps and many special maps.
      
Much additional highway-related data is maintained by the various divisions of the NDOR in special files, both manual and computerized.  Information from highway plans and other files can be useful in the analysis of proposed safety projects, but must be obtained on a project-by-project basis.

Process 2

Identify Hazardous Locations and Elements

.

      
The purpose of this process is to identify hazardous spots, sections, and elements by using the crash, traffic, and highway data which was obtained in Process 1.  These hazardous locations include both areas of high accident occurrence and high accident potential.

      
Nebraska uses the Rate Quality Control Method to identify hazardous locations on the state highway system.  This computerized procedure integrates crash, traffic, and highway information to produce a series of reports that list and prioritize selected sites.

      
The Rate Quality Control Method involves the use of a statistical test to determine whether the accident rate at a particular location is significantly higher than a predetermined average rate for locations with similar characteristics.  The statistical tests are based on the assumption that traffic accident occurrence approximates the Poisson distribution.

     
Four types of highway segments – simple intersections, complex intersections, clusters, and sections -- are analyzed.  Intersections are defined as the junction of a state highway (including spurs and links) with another roadway where the ADT is available.  Clusters are floating spot locations where three or more accidents occur within a selected cluster length, usually one-tenth mile in rural areas and one-twentieth mile in cities.  Clusters often occur at the intersection of a state highway with another road, but can also include non-intersection locations.  Sections are longer stretches of road with similar characteristics, varying in length, located between defined termini.  The minimum section length is .11 miles.  A section terminates when a change occurs in land use (urban or rural), number of lanes, or roadway surface type, or when a state, county, city, or district boundary line is reached.

      
Highway number and reference post are the common data elements used to tie together information from the crash, traffic volume, and roadway data files for use in the Hazardous Location Analysis computer process.  From information contained in the IHI, each type of highway segment -- intersection, cluster, or section -- is divided into nine groups by highway type and/or lane characteristics – six-lane interstate, four-lane interstate, freeway, expressway, other 4-lane, 2-lane with surfaced shoulder (minimum 6-foot surfaced shoulder), 2-lane without surfaced shoulder, 2-lane combined, and one-way.  These segments are also divided into two groups by land use – rural and urban, resulting in a total of seventeen categories.  (Nebraska currently has no rural one-way highways.)  Traffic volume and crash data are combined from the other files, with highway number and reference post as the key, and used to compute statewide average accident rates for each of these categories.  Every site is then analyzed by comparing its individual accident rate to the statewide average rate for the category into which it falls.

      
Those locations where the accident rate exceeds the comparable statewide average rate are considered significant locations.  All significant locations are prioritized on the basis of severity.  Using a severity index derived from Nebraska accident experience and national data on the societal cost of crashes, a value representing the average dollar loss per collision is assigned to each crash type.  These costs are totaled for each significant location, with the totals used to rank the locations.

      
The hazardous location analysis program is run annually, as soon as calendar year crash data is finalized.  The most recent three years of data is input into each computer run.  The three-year period is short enough to allow sudden changes in accidents at a specific location to be identified, while long enough to assure the reliability of the selections.

      
With each run of the hazardous location analysis program, several reports are created.  A report identifying the top third of significant locations statewide, ranked by severity, is provided to members of the NDOR Safety Committee for their review.   This report is used as a tool to determine those locations that require further study.  Computer runs for each of the eight highway districts are also completed, producing reports which go to each district engineer.
      
No comparable system is currently available to analyze hazardous locations on those roads which are not a part of the state highway system.  In consideration of High Risk Rural Roads (HRRR), however, there is a need to make such an analysis.  NDOR crash analysts have been able to use the available systems to study potential HRRR sites.  For example, they determined that a high percentage of county road crashes occur on horizontal curves.  The curves with the highest number of accidents in each county were identified and a statewide horizontal curve signing project for county roads was initiated.  This has since been expanded to additional phases of horizontal curve signing projects as well as county road bridge object markers and other types of signing.
Similarly, no systematic approach exists to develop projects on the basis of accident potential. Yet projects have been funded to correct safety deficiencies, such as obsolete bridge rail, Texas turndown and blunt-end guardrail end treatments.  

In addition to projects identified by NDOR, projects proposed by local governments are also considered for safety funding.  These projects must go through the same process as NDOR-initiated projects and compete for limited funding.
Process 3

Conduct Engineering Studies

      
The purpose of this process is to collect and analyze data at identified hazardous locations, for use in the selection of appropriate highway safety improvement projects.

Sub-process 1

Collect and Analyze Data at Hazardous Locations

      
After hazardous locations have been identified, it is necessary to collect and analyze all pertinent information required to develop countermeasures for these sites.  The purpose of this sub-process is to conduct the specific studies needed to obtain this data.

      
With the additional emphasis on safety included in the Federal surface transportation program NDOR now employs three multi-disciplinary safety committees to oversee various facets of the Highway Safety Improvement Program.  The original Safety Committee is made up of engineers and other professionals, representing several of the divisions within the department that are particularly interested in safety issues, including Roadway Design, Traffic Engineering, Local Projects, Planning and Project Development, Operations, and Rail and Public Transportation.  Representatives of the City of Omaha and City of Lincoln Public Works Departments also sit on the committee, as does a representative of the FHWA.  Committee members receive the reports generated by the hazardous location program and determine which of the listed sites require additional study.


The Strategic Safety Infrastructure Projects Team (SSIPT) was created to handle those projects where the cost estimate exceeds $400,000.  The SSIPT also searches for systemic safety projects that can be done on a statewide basis, such as rumble strip projects (both shoulder and centerline), projects to remove obsolete guardrail, rumble stripe projects, etc.  It is a smaller group, but includes several division head-level members, including the Traffic Engineer, the Roadway Design Engineer, the Local Projects Engineer, and one of the District Engineers.  An FHWA representative also attends.

A third committee was formed to oversee the former HRRR program and continues to meet to develop projects on HRRR roads.  Joining several Traffic Engineering members are the Secondary Roads Engineer from Local Projects, representatives from Nebraska’s Local Technical Assistance Program (LTAP), a representative of the Highway Superintendent’s Association, and someone from FHWA.  The committee determines how to spend remaining HRRR program funding and to use HSIP funding to best promote safety on Nebraska’s many miles of county roads.

Staff from Traffic Engineering’s Highway Safety/Accident Records Section supports all three committees by setting agendas, performing accident studies, preparing diagrams, maps, and other presentations, and completing benefit-cost analyses of proposed projects.  They routinely study all new locations identified by hazardous location analysis.   Those locations which consistently appear near the top of the hazardous location list are also periodically reviewed.

      
Sometimes, to understand the accident problems that exist at a location, a field review is necessary.  When it is determined that such a review is needed, the Safety Committee forms a review team and schedules an inspection.  Membership on the review team may vary, based on the type of location being studied and the improvements which are anticipated.

      
Several different types of studies may be requested.  Additional accident studies may be needed to better define the existing problems.  Collision diagrams are often provided to graphically summarize the crashes which have occurred at a location.  Such important elements as crash type, crash severity, direction of travel, road surface condition, light condition, date, time of day, and whether or not a driver is a local resident are included on these diagrams.  From collision diagrams, patterns of accidents can often be discerned.  Other common accident studies requested include spot maps, accident rate analyses, and individual accident analyses.  In some cases it is necessary to read the original accident reports to adequately understand the problem.  Traffic Engineering Division is in the process of procuring a web-based motor vehicle crash diagramming system to upgrade their capacity to quickly generate complete analyses of roadway corridors.
     
The analysis of crashes at an identified location may lead to requests for other types of studies.  Traffic operations-based studies can be valuable in the determination of appropriate safety improvements.
Traffic Engineering Division is responsible for most of these studies, including volume studies, spot speed studies, travel time and delay studies, and capacity analysis.  Environmental-based studies, such as skid resistance studies, sight distance studies, lighting studies, or weather-related studies may also be completed. 
Sub-process 2

Develop Candidate Countermeasures

      
The purpose of this sub-process is to develop candidate countermeasures for identified hazardous locations, based on the known deficiencies of the site.

      
Appropriate countermeasures are determined by the various NDOR safety committees, after thoroughly studying and discussing the results of the studies mentioned above.  Existing accident patterns are particularly important in determining the proposed solution.  The results of previously completed highway safety evaluations and research studies are considered when choosing the proper countermeasure.

      
Although many alternative countermeasures may be considered during Safety Committee discussion, the committee will generally recommend a single countermeasure with which to proceed as a project.  However, the final selected alternative will be determined during the environmental review process.  For example, the committee may recommend a roundabout as the preferred solution for a particular location, but the project will be programmed as an intersection improvement project.  Proposed alternatives may be simple or comprehensive, incorporating several types of improvements into one project.  As part of the project programming process, a representative of the appropriate engineering division will work up a rough proposal and cost estimate for the selected improvements, and submit it to the Highway Safety/Accident Records Section for completion of a benefit-cost study.

The Safety Committees rely on the Environmental Section of Project Development and Planning Division to guide a proposed project through the environmental process and make sure the project complies with the National Environmental Policy Act (NEPA) and other Federal and State environmental regulations (i.e., Endangered Species Act, Clean Water Act, Section 4(f), etc.).  This includes evaluating the social, economic, and environmental impacts of proposed projects.  

Non-infrastructure safety projects may receive environmental approval through a Programmatic Agreement for Activities Identified by 23 CFR 771.117(c)(1) that do not Involve or Lead Directly to Construction.  Right-of-way certificates are also not required for such projects.
Sub-process 3

Develop Projects

The purpose of this sub-process is to determine the most desirable improvement alternatives at a location, using estimates of expected project costs and crash benefits.

 
Nearly all projects are subjected to benefit-cost analysis to determine if the proposed improvements are cost-effective.  On rare occasions, a project may be developed without a benefit-cost study.  This normally occurs only in situations when a location is considered to be high in its potential for accidents, but does not necessarily have a high accident history.  Most of these improvements are of types that the FHWA has determined to have consistently demonstrated their effectiveness in nationwide evaluations, and to have shown positive benefit-cost ratios based on nationwide analysis.  To receive approval, projects of this type must receive a strong endorsement from one of the NDOR safety committees.

Benefit-cost studies are performed in an attempt to provide an objective means for selecting projects.  The major factors included in a project are quantified in dollar terms, allowing comparisons to be made between competing projects.  Thus, the amount of subjective judgment involved in project selection is reduced.

In benefit-cost analysis, equivalent uniform annual benefits are compared with equivalent uniform annual costs.  Project cost estimates are supplied by the engineer who submits the project proposal.  The original cost estimates are rough, and may change several times during the project planning stage, as the concept of the project changes or more precise information becomes available.  Any major change in the estimated project cost will require the recalculation of the benefit-cost ratio.

      
Estimates of service life vary in length by project type.  A ten-year life is used for most intersection projects.  The recommendations made by the FHWA (Highway Safety Evaluation Procedural Guide, FHWA-TS-81-219, November 1981, p. 384) are followed as a guideline.  Other costs, such as maintenance costs, operating costs, and salvage value are assumed to be zero.

Project benefits are calculated by applying standard motor vehicle crash costs and estimated reduction factors to the existing crash situation at the location being studied.  The crash cost figures used are those recommended by the FHWA in Technical Advisory T 7570.1, Motor Vehicle Accident Costs, dated October 31, 1994, updated for inflation based on the Department of Commerce’s GDP Price Deflator.  There are many sources of accident reduction factors available in the highway safety literature.  All available sources are searched to determine the most appropriate reduction factor to be used for a specific project.  A number of good new sources have been developed in the last few years.  Among the available sources are the results of previous projects completed by the NDOR.  Many projects of a similar type must be completed to provide a really useful data base for computing accident reduction factors.  Unfortunately, with the exception of some traffic signal-related improvements, the NDOR has not completed enough projects of the same type to maintain a reliable data base for computing reduction factors.

More recently, NDOR has begun to utilize the AASHTO Highway Safety Manual (HSM) procedures in developing some safety projects.  The HSM introduces the concept of safety performance functions (SPFs) that estimate expected average crash frequency as a function of traffic volume and roadway characteristics (e.g., number of lanes, median type, intersection control, and number of approach legs).  This is basically a predictive method to estimate crash frequency and severity.  It is used on a case-by-case basis and it is expected that it may be used more over time with experience.  Calibration factors based on Nebraska crash data have also been prepared for this purpose.
For safety infrastructure projects that include intelligent transportation system (ITS) elements, a systems engineering analysis shall be performed on a scale commensurate with the project scope in accordance with 23 CFR 940.11.  A separate process document has been prepared for this purpose.

Process 4

Establish Project Priorities

The purpose of this process is to establish a priority list of the countermeasures developed, resulting in the selection of improvements which will give the optimal safety benefits per dollar spent.  This process is used to select the final list of countermeasures to be completed, given available funding.

To provide a view of safety program expenditures for the current fiscal year and the following five fiscal years, a Nebraska HSIP Strategic Plan is prepared.  While the SHSP determines critical emphasis areas for the safety program, the HSIP Strategic Plan provides the listing of prioritized projects and an overall plan for safety program expenditures.  The projects on the current fiscal year listing will have a high likelihood of being obligated in that fiscal year.  To keep the HSIP Strategic Plan current, the NDOR and FHWA will work together to update it on an annual basis.

The safety projects must also be included on the statewide transportation improvement program (STIP) and transportation improvement programs (TIPs).  According to 23 CFR 450.104, “STIP is a statewide prioritized listing/program of transportation projects covering a period of four years that is consistent with the long-range statewide transportation plan, metropolitan transportation plans, and TIPs, and required for projects to be eligible for funding under title 23 U.S.C. and title 49 U.S.C. Chapter 53.”  Additionally, this section of the CFR defines a TIP as “a prioritized listing/program of transportation projects covering a period of four years that is developed and formally adopted by an MPO as part of the metropolitan transportation planning process, and required for projects to be eligible for funding under title 23 U.S.C. and title 49 U.S.C. Chapter 53.”

To meet the planning requirements, the major or regionally significant safety projects, as defined in 23 CFR 450.104, are listed separately on the STIP and applicable TIPs.  A listing of minor or non-regionally significant safety projects is included in the safety group listing in the STIP.  Minor safety projects in the metropolitan planning areas are listed separately on the TIPs and referenced in the STIP.
      
In theory, projects should be developed in the order of their ranking on the priority list.  However, in practice, other considerations may be more important.  Projects proceed through project development at different speeds, depending upon the type of project, amount of design work involved, need to acquire right-of-way, utility involvement, and numerous other factors.  Projects are programmed for construction based on the time it takes them to complete these requirements.  Once a project is ready for construction, it is important to eliminate further delay, to keep the program progressing on a timely basis.  Thus, projects are often not programmed in strict priority list order.

           Proposed projects must be approved by one of the NDOR safety committees to advance for further processing.  A Highway Improvement Programming Request (DR-73, or DR-530 if a local project) is prepared and signed by the appropriate engineer, usually a District Engineer or a local official.  This request form is then routed through both the Deputy Director – Engineering and the Deputy Director – Operations for their endorsements.  After receiving this approval, safety improvement projects are processed according to the same procedures used for all other projects in the state highway program.  
IMPLEMENTATION COMPONENT

   
The Implementation Component includes all activities necessary to design, schedule, construct, and make necessary final adjustments to the highway safety improvements which were selected in the Planning Component.

Process 1

Schedule and Implement Safety Improvement Projects

      
The purpose of this process is to implement selected safety projects in the most efficient possible manner.

Sub-process 1

Schedule Projects

      
The purpose of this sub-process is to plan and schedule safety improvement projects to insure the most efficient use of time and resources.

Once a project has been selected by the Safety Committee for safety funding, it is usually placed into the NDOR pre-construction project scheduling system which is on the Clarity software.  This complex, computerized system monitors the progress of all projects planned by the Department.  All work tasks necessary for the completion of the project are defined, any interdependencies between tasks are established, and a critical path is determined for project completion.  Using the critical path network, time estimates for each activity, and the proposed completion date for the project, the system computes work schedules.  Reports on work accomplishment are received from activity managers so that the progress of the project can be monitored.  The time needed to complete a project varies with the complexity of the project.

 
The NDOR safety committees also maintain their own system for tracking the progress of safety projects.  After the committee approves a project for safety funding, the responsibility for tracking the job is assigned to an appropriate committee member.  This member reports on the status of the project at subsequent monthly committee meetings, following the progress of the project until it is completed.

Most safety projects are let for bid to private contractors.  A project must be assigned to one of the bid lettings which are held by the Department on a regular basis.  All necessary pre-construction work must be completed and submitted to the Plans, Specifications, and Estimates Section of the Construction Division prior to the letting date.  Non-infrastructure safety projects, such as public information and education and overtime enforcement projects, are not entered into the Clarity System.
Sub-process 2

Design and Construct Projects

The purpose of this sub-process is to design and construct all selected highway safety infrastructure projects according to the developed schedule.

      
Once a safety infrastructure project has been approved, it is assigned to the appropriate division for design.  Traffic signal projects are designed by Traffic Engineering Division, while design work on most other jobs is completed by Roadway Design Division.  Additionally, many State highway safety projects are designed by consultants.  Local road safety projects may also be designed outside the NDOR, either by the design staff of a local governmental agency or by a consultant hired by a local agency.

      
Safety infrastructure projects must be designed to currently accepted design standards and to the standards presented in the Manual on Uniform Traffic Control Devices (MUTCD).  Although it is important that safety projects be completed promptly, they must compete for limited design resources with other high-priority projects.  This sometimes leads to unavoidable delays.  The time required to design a project varies with the type and complexity of the project.  Efforts are made to complete necessary design work on safety projects as quickly as possible.  As much as possible, the expected delays are factored into the HSIP Strategic Plan.
Most safety infrastructure projects are constructed by private contractors, who are awarded contracts through competitive bid lettings.  After a contract is awarded, the project is overseen by the NDOR Construction Division, which assigns a project manager to monitor work on the project.  The project manager inspects the work completed by the contractor, who must finish the job within an assigned number of working days.  A few projects may be constructed by local agency forces.  An example is a systemic horizontal curve signage project where the local agencies install the signs procured through an NDOR contract.
Sub-process 3

Conduct Operational Review

      
The purpose of this sub-process is to inspect a location soon after a safety improvement has been made to determine whether the improvement is working up to expectations.  Required modifications can then be scheduled.

Shortly after a project is completed, a final inspection is held to determine if the project is acceptable.  The appropriate safety committee will be notified after the final inspection of safety projects.  The committee will discuss the completed project at their next meeting and determine whether a further operational review is required.  If further review is recommended, the committee will select a review team and schedule an inspection.  The composition of the review team will depend upon the type of project being examined.

     
 Other project reviews are routinely made by the NDOR.  Traffic Engineering Division normally inspects traffic signal projects immediately after completion to check signal timing and traffic flow.

District Engineers also inspect any projects constructed within their district soon after construction ends to make sure that the job was completed as planned.  The Operations Division will inspect safety-funded ITS projects.
EVALUATION COMPONENT

The Evaluation Component consists of conducting formal evaluations of completed highway safety projects and programs to serve as input to the other components of the HSIP.  These evaluations are used to assess the value of the completed safety program and to improve the ability of the agency to make future decisions.

Process 1

Determine the Effect of Highway Safety Improvements

     
The purpose of this process is to perform the appropriate evaluations to assess the value of implemented highway safety improvement projects and programs.

      
Several different types of evaluations can be used to assess the results of highway safety projects.  These include accident-based evaluations, program evaluations and administrative evaluations.

      
The emphasis of the NDOR has been on accident-based project evaluations.  Effectiveness evaluations are scheduled for most completed safety projects.  The only exceptions are those projects that were not selected for construction on the basis of accident history and those projects where an evaluation would be biased by other environmental changes which occurred around the time the project was built.

Evaluations are conducted in accordance with the recommendations made in the FHWA's Highway Safety Evaluation Procedural Guide, dated November 1981.  An appropriate evaluation plan is chosen for each project being evaluated.  This includes the selection of the experimental plan, project objectives, and measures of effectiveness.  Most evaluations are performed on individual safety projects, but occasionally projects are aggregated for evaluation.  This normally occurs at locations for which the number of accidents prior to project completion is too small to allow a valid individual project evaluation to be performed.

Three-year study periods are normally chosen for project evaluations, although some adjustment to the time period may be necessary to eliminate confounding environmental factors.  Statistical tests are performed on the project results to determine if any changes noted are statistically significant.  In most cases, the Poisson Test is used at a 95% confidence level.  Economic analysis is performed on those projects which exhibit statistically significant changes.  As in the project development process, benefit-cost analysis is used for economic analysis.  The accident cost figures recommended by the FHWA are again used.

The results of these effectiveness evaluations are documented in standard reports, which are distributed to all members of the safety committees, the appropriate District Engineer, and the upper management of the NDOR.  Information from these reports can then be used in planning for future safety improvements.   Program and administrative evaluations are used by the NDOR for non-infrastructure safety projects and for some systemic-type projects.

RAIL-HIGHWAY CROSSINGS PROGRAM

Many of the procedures described above also apply to the Rail-Highway Crossings Program, including the NEPA process, although there are some differences.

Accident data are collected in the same manner for rail-highway grade crossings as they are for other locations.  For those crossings located on the state highway system, accidents are listed by highway number and reference post.  The coordinate system, which was described previously, is used for all crossings off the state highway system.  In addition, to better identify accidents at rail-highway grade crossings, the federal crossing number, which is included in the Federal Railroad Administration’s (FRA) National Grade Crossing Inventory (NGCI), is also recorded.

Roadway and traffic data for rail-highway grade crossings are collected in the web-based Railroad Inventory Management System (RIMS), which is maintained by the Rail Unit of the Rail and Public Transportation Division.  Although not identical to the NGCI, the information contained in RIMS is similar to it.  RIMS also provides a protocol for submitting inventory updates electronically to the FRA database as well as various tools to view the crossings on maps or on Google Earth for analysis purposes.
Information included in RIMS is collected by both NDOR staff and the railroads.  The inventory includes such items as train volumes, train speeds, motor vehicle volumes, crossing angle, crossing width, crossing condition, federal crossing number, state crossing number, and type of protection.  As new information is received from the railroads, or from on-site inspections, the file is updated.  Updates to the database occur regularly, which means the data changes frequently.  This is because the operational characteristics of trains change regularly.  As a result, data obtained from RIMS may vary from week to week, even though the query parameters are the same.

 Motor vehicle volume data for crossings on state highways or other federal-aid roadways is obtained from the traffic counts that are regularly taken by the Planning and Project Development Division.  Estimates of traffic volumes are made for grade crossings on local road systems.  Special traffic counts are made, by county personnel, at sites being studied for potential improvement.  This is especially true at rural locations where the traffic volume is disputed.

 
One tool NDOR utilizes to identify and prioritize locations that may benefit from the installation or upgrade of active warning devices, or the construction of a grade separation, is an accident-prediction model formula.  This formula considers several factors from RIMS including, but not limited to: average daily vehicle traffic and highway speed, daily train volumes and train speeds number of tracks and type of active or passive warning device at the crossing.  It also includes past accident history.  

This formula generates an accident prediction value and rate.  These two factors are then used in generating a ranking of crossings based on accident prediction.  As necessary, a list is generated of the top 200 public crossings in the State.   This listing is one tool used by the Public Transportation Engineer to identify possible locations to utilize Federal and State Highway-Rail Safety Funds for crossing improvements.  Other tools could include exposure rate, exposure ranking, sight distance, etc.  Input from local road authorities and the railroads is also considered when selecting crossings for further reviews.

    
Once a crossing is identified, a diagnostic review of the location is scheduled.  As a result of these reviews, the review team, which includes representatives of the NDOR, the FHWA, the railroads, and local officials, recommends preferred countermeasures.  Consideration is also given to other factors that may increase the need for safety improvements, such as frequent usage by passenger trains, school buses, transit buses, bicyclists, pedestrians, or vehicles carrying hazardous materials, as well as complaints from railroad companies and local authorities.  

When the diagnostic study is completed, a letter outlining the recommendation from the diagnostic inspection is sent to the local road authority and the railroad.  Projects are scheduled by the Public Transportation Engineer based on available funds, engineering judgment, and the willingness of local communities to cooperate with the project, both with their participation in the funding and by agreeing to close adjacent crossings.
In developing flashing light and gate projects, the NDOR generally uses a rail corridor approach to use safety funding in the most efficient manner.  Several factors, including exposure and land use, are considered in selecting corridors to review.  A rail corridor is two or more highway-rail grade crossings within a political subdivision.  As mentioned above, such projects sometimes include crossing closures.
For grade separation projects, Nebraska Rules and Regulations have established an exposure factor of 50,000 as the minimum criterion for grade separation eligibility.  For locations that satisfy this minimum criterion, the NDOR uses a modified crash prediction model as one way to help prioritize projects.  The model is based on the national model or the National Coordinated Highway Research Program (NCHRP) Report 50 formula.  This takes into account Average Daily Traffic (ADT), train counts, train speed, exposure factor, crash history, and delay factors.  It also considers multiple highway-rail crossings in a jurisdiction.  Aside from this, NDOR requires that at least one other crossing be closed when a grade separation structure is built.  For this reason, local road authorities and their governing bodies must agree to road closures before a grade separation project can be considered.  Even if the grade separation location is # 1 on the list in every risk category, the project cannot move forward without some sort of indirect community approval.  In very rare cases, exceptions to the road closure requirement may be necessary.  In these situations, community involvement may be less since access is not being taken away.

To encourage crossing closures, Nebraska State Statutes provide for a financial incentive to local road authorities that agree to the elimination of a crossing by closing or rerouting a roadway.  The statutes state that the local road authority shall receive $5,000 from the State Grade Crossing Protection Fund and $5,000 from the railroad involved.  They also receive reimbursement for actual costs associated with the closure up to $12,000.  This would cover such items as barricades and the removal of the approach roadway.

Highway-rail safety projects are not let for construction (aside from grade separation projects).  All signal installation and related work on the railroad right-of-way is completed by railroad crews (force account).  
It is difficult, because of their infrequency, to use crash data to measure the safety effectiveness of highway-rail projects.  NDOR uses many factors, such as accident prediction rates and priority listings to determine the probable effectiveness of each project.  Positive benefits from highway-rail projects, particularly flashing light and gate installations and grade separations, may be determined based on a comparison of the before and after accident prediction rates and the associated priority listing.  With the installation of active warning devices, highway-rail crossings drop dramatically in the priority listing.
REPORTING COMPONENT
     
 Each state is required by 23 U.S.C. 148(g) to submit, no later than August 31 of each year, the following reports related to the HSIP:

(1)  A report with a defined one-year reporting period describing the progress being made to implement the State’s HSIP that:
(i) Describes the progress in implementing specific projects.  The listing of projects shall be structured to show how the projects relate to the State SHSP and to the State’s safety goals and objectives.  The report shall also provide a clear description of the project selection process.

(ii) Assesses the effectiveness of the improvements.  Figures showing the general highway safety trends in the State shall be included, including crashes leading to fatalities and serious injuries, as well as descriptions of how improvements contributed to performance goals.

(2) A report describing progress being made to implement railway-highway grade crossing improvements in accordance with 23 U.S.C. 130(g), and the effectiveness of these improvements.
Nebraska has furnished these reports promptly in the past, in recent years using the FHWA web-based HSIP Online Reporting Tool (ORT), and plans to continue to do so in the future.  The ORT consists of a series of questions to be completed by the State reporter and/or delegate.  These questions align with the current HSIP Reporting Guidance at http://www.fhwa.dot.gov/map21/guidance/guidehsipreport.cfm and RHCP Reporting Guidance at http://www.fhwa.dot.gov/map21/guidance/guiderhcp.cfm.
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