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ABSTRACT

The magnitude and trend of the deer-vehicle crash (DVC) problem in the United States can only be grossly estimated.  Data that could be used to more closely define this problem are not consistently collected.  However, at least two “national” surveys have attempted to estimate the number of DVCs in the United States and their results are presented.  The number of fatalities and estimated non-fatal injuries in the United States due to animal-vehicle collisions are also included.   The inability to properly define the DVC problem in the United States is primarily related to the misunderstandings produced by the collection, estimation, and combination of several data sets (with varying characteristics) that can be used to describe it.  DVC-related data are also collected and/or estimated by multiple governmental agencies within most states.  A regional Deer-Vehicle Crash Information Clearinghouse (DVCIC) was started in 2001.  During the last four years the DVCIC staff have completed a DVC data collection and management survey, and also started to collect (if available) 10 years of reported DVC, deer carcass, and deer population for a five-state region. The survey was completed to properly document, compare, and/or combine the state-level DVC data collected. Representatives from the Departments of Transportation and Natural Resources were surveyed.  The defining criteria, weaknesses, and strengths of their databases are discussed in this paper.  Trend analyses and evaluations of the DVC data collected are ongoing and preliminary results presented.  Preliminary summary data for each of the five states and the region during the last 10 years will be described.  Recommendations are provided about how the DVC or animal-vehicle collision problem might be better defined in the United States.  In addition, preliminary regional data trends presented and discussed.  They are believed to be representative of the trends occurring throughout the United States.

INTRODUCTION

Deer-vehicle crashes (DVCs) are a costly transportation safety problem in the United States.  However, national estimates of this problem have produced a wide range of values and their usefulness can sometimes be difficult to determine (1, 2, 3).  Two reasons for this confusion are the various DVC-related databases that can and are used for DVC estimates and a general lack of documentation about their defining characteristics. Similar problems have also occurred within individual states.  The use of poorly defined or inconsistent DVC data limits the validity of any summations, comparisons, and temporal or spatial trend analysis that might be completed.

This paper describes some of the national DVC and animal-vehicle crash (AVC) estimates that have been done.  The results of a regional DVC-related data collection and management survey completed by the University of Wisconsin-Madison Deer-Vehicle Crash Information Clearinghouse (DVCIC) are also discussed and the implications of its results for the proper definition and evaluation of the DVC problem in the United States presented (4).  Finally, the preliminary results of an ongoing effort by the DVCIC to collect and analyze 10 years of DVC from a five-state region of the United States will be summarized.

NATIONAL ESTIMATES
Total Crashes

It has been estimated that more than a million DVCs occur each year in the United States (1). This estimate was based on the results of a 1992 survey in which 35 state natural resource agencies indicated they had experienced 538,000 vehicle-killed deer in 1991.  However, 11 of these responses were undefined estimates and 24 were based on police-reported DVCs or roadside deer carcasses documented (2).  The application of police-reported DVC and deer carcass databases, however, has been shown to produce dramatically different DVC estimates (see the next paragraph) and they also have different defining criteria.  Conover, et al. then estimated the number of DVCs for the entire United States by increasing the original 538,000 by the percentage of land in the United States represented by those states that did not respond to the survey (but did have deer) (1).  This increased the DVC estimate for the United States by Conover, et al. to 726,000 (1).  The approach used to develop this estimate assumes that police-reported DVCs and roadside carcasses would occur at the survey respondent rate within the non-respondent states.  It has also been estimated that at least 50 percent of all DVCs are not “reported or documented”, and a portion of this appears to have been used to arrive at a final DVC estimate for the United States of over a million (1).  However, others have used these numbers to arrive at an estimate of more than 1.5 million (2).   Unfortunately, the original 538,000 DVC estimate was based on both police-reported reported DVCs and roadside deer carcass data, and it is highly unlikely that the estimated percentage of “unreported” DVCs applies equally to these two databases.  Wisconsin, for example, typically collects a little more than twice as many carcasses as the number of police-reported DVCs (5).  In this case the percentage of unreported roadside deer carcasses is essentially zero.  
A “reported DVC” often means something different to transportation and natural resource professionals.  Department of transportation (DOT) personnel often estimate reported DVCs by using police-reported crash records (2, 3, 4).  Department of Natural Resources (DNR) personnel use this same information and/or estimate “reported” DVCs with a combination of roadside carcass possession/salvage permits and carcass removal data (2, 3, 4). One summary of 26 DOT responses produced a “reported” DVC estimate of approximately 237,000 (3).  “Reported” DVC estimates from the 26 DNR respondents based in the same states revealed an estimate of about 481,000 (3).  The basis for these estimates could be one or more of the databases identified above, but how the databases were used to do the estimates was not documented and they were not consistently applied.  

In 1995, the Highway Safety Information System (HSIS) was used to evaluate the magnitude of the AVC problem in the United States (6).  Data from five states (the total number in the HSIS at the time) were evaluated and it was shown that the percentage of all reported crashes that were AVCs increased from 4.7 percent in 1985 to 8.2 percent in 1991 (6).  In the five states considered, however, this percentage increased to 21 percent when only two-lane rural roadways were considered (6).  Less than 0.2 percent of the AVCs in the HSIS database resulted in a fatality and about 5 percent resulted in injuries (6). 
Fatal and Non-Fatal Crashes

Evaluations and/or estimates of fatal and non-fatal AVCs in the United States have also recently been completed (7, 8). The Insurance Institute for Highway Safety (IIHS), for example, considered National Highway Traffic Safety Administration data from 1993 to 2002 and found an annual average of more the 13,700 reported AVCs that produced injured vehicle occupants and 137 AVCs in which someone was killed (7).  They also found that the average number of AVC crashes resulting in fatalities increased from 119 (1993 to 1997) to 155 (1998 to 2002) (7).  

The IIHS study authors also reviewed the details of 147 fatal AVCs that occurred between 2000 and 2002 in nine states (7).  These crashes represented 32 percent of the reported fatal AVCs in the United States during the 2000 to 2002 time period.  The characteristics of these crashes were investigated and it was found that deer were involved in 80 percent of the AVCs reviewed (7).  About 55 percent of the AVCs involved passenger vehicles and 37 percent motorcycles (7).  In addition, 80 percent of these fatal AVCs involved a single vehicle, but 38 percent of the fatal AVCs were motorcyclists coming off their vehicles (7).  Another 36 percent were passenger cars hitting the animal and then running of the road, hitting a fixed object and/or overturning (7).  Only 8 fatal single vehicle AVCs involved a windshield intrusion (7).  The multiple vehicle fatal AVCs that were reviewed primarily involved an animal struck by one vehicle penetrating the windshield of oncoming vehicle, one vehicle striking the animal and then colliding with another vehicle, and/or the animal being struck by two vehicles and the second vehicle running off the road and striking a fixed object or overturning (7).  The IIHS researchers concluded that motorcyclists were over-represented  (in the United States there are 41 passengers cars registered for every one motorcycle), and that improved use of seat belts and helmets could have prevented many of the AVC fatalities evaluated (7).  Between 1994 and 2003 the number of annual AVC fatalities (not fatal AVCs) in the United States has ranged from 131 (1994) to 210 (2003) (9).

The United States Centers for Disease Control and Prevention (CDC) has also considered information from hospital emergency departments about a sample of non-fatal AVCs (8).  From a sample of 676 emergency department patients it was estimated that 26,647 motor vehicle occupants were non-fatally injured in AVCs (and visited a hospital) within in the United States in 2001 and 2002 (8).  Approximately 85 percent of these collisions involved large animals (e.g., deer, moose, and elk), and injuries to people 15 to 24 years old were over-represented for these AVCs in comparison to the injury distributions observed for all other crash types (8).  About 54 percent of the large animal non-fatal AVCs considered in the study involved a direct collision with the animal, but it was also found that approximately 64 percent of younger drivers swerved to avoid the animal (8).  Almost 30 percent of the non-fatal AVCs  (where someone went to the hospital) involved running off the road, about 21 percent hit a tree, pole or guardrail, and 17 percent included overturned vehicles (8). 

REGIONAL DATA SURVEY

Past DVC or AVC estimation activities have shown how important it is to properly define and document the characteristics of the data collected, summarized, and/or analyzed.  The data collection activities of the University of Wisconsin-Madison DVCIC focus on the Upper Midwest of the United States. The DOT and DNR agencies from Illinois, Iowa, Michigan, Minnesota, and Wisconsin are active participants in the DVCIC and participate in its technical advisory committee.  One of the objectives of the DVCIC is to more clearly and properly define the regional DVC problem.  

The DVCIC recently completed a DVC-related data collection survey of its five participating DOTs and DNRs (4).  The results of this survey are discussed in this paper. The clearinghouse staff is also involved with an ongoing effort to complete a regional and individual statewide analysis of at least 10 years of DVC-related data.  Some preliminary results from this activity are presented at the end of this paper.  

The regional survey completed by the DVCIC was created to help define the characteristics and criteria of the DVC-related databases available in each of the five states involved with the clearinghouse (4).  This survey was a necessary first step before any type of regional DVC trend analysis or temporal/spatial comparisons could be completed in a well-documented and defensible manner. The factors and criteria that define the DVC-related data in each state needed to be identified, understood, and documented.  A similar national effort will be funded sometime this fall by the National Cooperative Highway Research Program.

Data Survey Content

A paper survey of questions was provided to DOT safety professionals and DNR deer ecologists from the five states involved with the DVCIC.  All ten representatives responded to the survey and they were then called by phone for further details if necessary.  Overall, the survey contained questions related to deer population, vehicle travel, and DVC or AVC data collection, management methods and policies.  The discussion below will focus on those questions that could provide information useful to the definition of the regional DVC problem. 

DNR Data Questions

The DVC survey was divided into two sections (4).  The first section consisted of a series of questions for the five DNR deer ecologists contacted. These questions focused on their deer population estimates and the data they collected or summarized related to deer-vehicle collisions (e.g., carcass possession/salvage permits and roadside carcass removal).  The DNR data questions used in the survey are listed below.

1. Do you do estimates of deer population in your state?  How frequently, and are the estimates for before and/or after hunting season(s)?  

2. If you do estimate your deer population at what level of geographic accuracy do you estimate your herd?  Are the estimates for a specifically defined geographic area (e.g., county, management unit, and state)?

3. What is the procedure used in your state when a deer is hit by a vehicle?  Does the DNR become involved with the incident?  How?

4. Does your agency attempt to estimate the number of deer-vehicle collisions that occur in your state?  If so, how do you complete this estimate?

5. How are deer carcasses removed from the roadside in your state?  Are carcass counts maintained annually?  By location?  

DOT Data Questions

The second section of the survey contained DVC-related questions that were considered relevant to the DOT safety respondents (4).  These questions focused on the estimation and/or collection of police-reported DVC crash records and vehicle travel.  The DOT questions used in the survey are listed below.  

1. Do all the crash recording agencies in your state use the same report form?

2. Does your crash data system include a specification for deer-vehicle crashes?  Animal crashes?  Other?

3. Do you do an annual statewide/countywide DVC summary?

4. What is the minimum vehicle damage criteria needed to report a crash in your state? Have there been changes to this threshold over the past decade?

5. What methods can be used to report a DVC, and are these records included in the crash database (e.g., crash report form, self-reporting mailer, and/or internet)?  

6. How are your crashes located (e.g., roadway segment, point, distance from nearest crossroad, milepoint, reference point)?

7. Is there a method to determine whether a non-DVC was the result of a deer?

8. Do DOT employees pick up deer carcasses?  If yes, is it done by the state, county, district, or maintenance garage?

9. How do you estimate and/or collect volume data for a roadway segment? 

Data Survey Response Summary
Police-Reported DVC Data

Several agencies within the five states surveyed collect and/or manage official police-reported DVC records.  In three states the crash record database is located at the DOT (in Wisconsin, the DOT also atypically includes the State Patrol), and in the other two states it is physically located within the State Police Department and Department of Public Safety.  The crash report form used throughout each state is consistent, but there are DVC-related differences between the state report forms.  Four of the five states have a crash report form that includes a DVC as a crash type, and one state includes only an AVC designation.  No other species-specific crash report information is collected in any of the states considered.  

The information summarized in most state crash report forms is typically recorded by law enforcement personnel.  However, all five states also allow some type of self-reporting of crashes by drivers (often for insurance purposes).  In at least two of the states this type of information is kept in a different database than the crash information collected by law enforcement (which is typically used for safety analysis).  How or if the self-reported crash data in the other three states is used was unclear.  The details and quality of self-reported crashes (e.g., location) are often questioned if used in analysis.  
By law, DVCs must be officially reported in all five states if they meet the minimum crash reporting vehicle damage threshold or result in an injury and/or fatality.  The minimum vehicle damage levels necessary for a crash to be reported, however, varied throughout the five state region.  In United States dollars, one state had a $400 threshold, another a $500 threshold, and three states had $1,000 thresholds.  In addition, at the time the survey was completed all but two states had changed their threshold during the last 10 years.  In July 2004 (after the survey was completed) the $400 dollar threshold of Michigan was changed to $1,000.  These differences and changes clearly impact the number of reported DVCs (primarily a property-damage-only crash) in a state, and need to be taken into account when comparing and combining police-reported DVCs in different jurisdictions and from year to year.  In Michigan DVCs are also only coded to a police report if deer contact is evident on the vehicle.
Police reported DVCs or AVCs are typically one type of incident that is summarized annually in each state.  Some of the states also do more general five-year crash summaries.  DVC/AVC summaries by county are available in four of the five states, but for a varying number of years.  At least two of the states have summarized statewide crashes in some form or another since the early 1960s.  The number of years crash data are actively maintained in each state, however, varied from about 4 to 17 years.  Fortunately, in the near future, it is expected that the shortest time period indicated will increase to 8 years.  Crash data are available for many more years than those actively maintained, but changes in report forms or other management processes often make their inclusion in the active electronic systems difficult.
The location of DVCs is an important input to determining when and where potential countermeasures should be implemented.  Like any other crash type the location of a DVC is typically indicated on the crash report.   The most typical notation is a distance from the nearest cross roadway, identifiable point, and/or milepost.  These locations are then sometimes transferred into a DOT reference point or geographic system.  At least two states are experimenting with the use of global positioning systems (GPS) to more closely determine crash locations.  The level of crash location detail provided in a property-damage only (PDO) crash report (like most DVCs or AVCs) can be quite low.  In Wisconsin, for example, an abbreviated crash report form can be used for PDO crashes.  Crash report forms for non-DVC incidents must be read to determine if the crash was actually the result of a deer in the roadway.
DVC Carcass Data

In most cases the DNR in a state does not become directly involved in the official reporting of a DVC or AVC.  However, they are often asked by the media to estimate the number of DVCs that occur.  These requests are probably due to the potential ecological impact and causes of DVCs.  In past summaries DVC estimates from DOT personnel were typically based on police-reported crash records for the region (described previously).  DVC estimates provided by DNR representatives, on the other hand, were based on one or more of the following datasets:  police-reported crash records, “reported” roadside carcass possession/salvage permit data, and/or roadside carcass removals.  Unfortunately, the availability, specificity, and criteria that define these datasets are often inconsistent from year to year and state to state.  

 The DNR in each of the states surveyed is responsible for administering a carcass possession or salvage tag/permit program.  These programs allow drivers that collide with deer (or the general public) the ability to possess a deer killed along the roadway.  The possession or salvage tags/permits dispensed and recorded by DNR officers are a form of legal documentation that is necessary to possess a vehicle- deer carcass.  

In four of the five DVCIC states the DOT and/or local transportation public works agencies are responsible for roadside carcass removal. The records kept of these carcass removal activities, if any, appear to be obtained from the DOT by three state DNRs.  The DOT may or may not collect this information (if available) from local public works agencies.  In Wisconsin the DNR administrates private vendor contracts for the removal of deer carcasses within individual or multiple counties.   

To estimate DVCs the DNR in three of the states record and/or summarize and then combine two deer carcass databases:  the number of possession/salvage permits dispensed, and the number of deer carcasses removed from the roadside.   The number of permits and carcass removals in Wisconsin are summarized annually by the DNR for each county.  Statewide, the magnitude of this sum is typically more than twice that of police-reported DVCs (5).  In the other two states that sum carcass permits and removals the totals appear to be for the entire state in one case, but the carcass removal data in the second case appears to be limited to only those roadways under the jurisdiction of the state DOT.  The latter DVC estimate, therefore, may only represent a portion of all the carcasses removed.  A roadway location (e.g., milepost) for the carcasses removed by permit and/or public personnel in these two states appears to be recorded.  In general, however, the consistent availability of statewide location-based roadside carcass removal data is limited. 

Deer Population and Traffic Volume Estimates
Deer population or density is a factor typically connected to the number of DVCs that occur within a particular area.  All five of the DNR agencies in the Upper Midwest of the United States annually estimate the deer population in their state.  Three of the survey respondents indicated that the estimation of the deer population was done after hunting season.  The two others estimate the deer population before the season.  Two of the states publish their estimation results.  

The deer population estimation methods applied vary from state to state with respect to the exact techniques, steps, and data used, but all of them are some variant of a sex-age-kill estimation technique (10).  Three states estimate their deer population by deer management unit (DMUs) and the other two do it by county.  DMU borders are based on an identification of the landscape features (e.g., roadways and rivers) that define a similar land use, soils, and vegetative cover.  They generally vary widely in size and can include parts of two or more counties.  A point made by several of the survey respondents was that the reliability of deer population estimates generally improves as the area considered increases in size.  It was suggested that statewide or DMU estimates should be considered more reliable than estimates done at a county level. 

Traffic volume is another factor typically connected to the number of DVCs that occur within an area.  When considered in combination with deer population or density it might be considered an approximation of DVC exposure.  It is typical for a DOT to annually collect traffic volume information for portions of the roadway system under its jurisdiction.  This information can be used to calculate a DVC crash rate along a roadway segment and/or consider the impact of traffic volume on DVCs along a particular roadway.  All the DOTs surveyed have a number of permanent traffic volume recorders in their roadway pavement that operate continuously throughout the state.  Using the most recently collected volume data that is available, combined with the data from the permanent volume counters, some states estimate traffic volumes along all state (and sometimes local) roadways each year.  Others states simply update the volume count locations as current volume data becomes available.  Each state annually produces a summary of their most current statewide traffic volume estimates. 
Survey Response Implications
The survey results previously described should impact the approach taken by projects that are attempting to define a DVC (or AVC) problem along a roadway segment, statewide, or nationally.  More specifically, a clear and well-defined understanding and documentation of the data summarized, used, and/or analyzed is essential to accurately answer questions like the following:

1. What is the magnitude of the DVC problem along this roadway, within this state, and throughout the United States?

2. How has the DVC problem at this roadway location, within this state, and nationally changed throughout the past decade or more?

3. How does this roadway location and state compare to the others, and how should this impact funding and countermeasure implementation decisions?

4. How effective is this countermeasure at reducing DVCs, and can these results be used by others within their safety evaluation programs (e.g., a benefit and cost calculation)?

The survey results showed that there are a number of DVC-related data and database characteristics that could potentially confound and confuse the results of DVC education and research activities that attempt to answer these questions.  These characteristics and their potential impacts are summarized below.  

First, DVC-related databases are located within different parts of the same agency (e.g., safety and maintenance) and also within different state agencies (e.g., DOT and DNR).  Officially reported DVCs/AVCs are typically located within the state DOT, but also sometimes maintained by the State Highway Patrol or the Department of Public Safety.  Carcass possession/salvage permit records are maintained by the DNR, but carcass removal activity data are typically recorded by DOTs (both state and/or local). A clear understanding of which databases are available in each jurisdiction of interest is essential.  Typically, this information will only be determined through a series of discussions with staff from within multiple agencies and/or a number of divisions/bureaus within those agencies.  Inquiries at local levels of government or within the private sector (e.g., insurance agencies) may also be necessary.  

Second, there are a number of DVC-related databases that can and have been used (individually and in combination) to define the DVC problem.  The basis of these databases varies, however, and the characteristics of the data they contain may not always allow their combination.  Not surprisingly, the criteria that define the databases identified were sometimes different from state to state, and they also changed periodically within a state.  Therefore, the origins, criteria, and characteristics of the data used in a DVC/AVC project must be clearly described.  In addition, if different databases are used within the same project a clear distinction and differentiation must be made.  The results of this activity are even more important if data from multiple states are used in a summary or analysis.   

Third, the choice of which database or database combination to use should be based on the stated objective of the particular DVC-related activity and how its results are expected to be used.  For example, to simply estimate the magnitude of the DVC problem, the use of properly defined roadside carcass removal datasets (if available and relatively complete) might be appropriate.  However, the data requirements are different for projects attempting to choose a location for a DVC countermeasure and properly evaluate its safety effectiveness.  In this case, the consistent and easy availability of well-defined and accepted data is important.  In addition, a location for the DVC incident is needed.  These characteristics currently apply to police-reported DVC (or AVC) data, but do not appear to be generally true for roadside carcass permit and removal information. However, the impact on the results of DVC countermeasure implementation and evaluation projects of the under-reporting that occurs with DVCs/AVCs still needs to be determined.  Finally, the funding for safety improvements typically requires the calculation and comparison of the expected crash reduction benefits from multiple mitigation measures.  The improvements funded are often those that show the best benefit-cost ratios.  The data used in these calculations are based on police-reported crashes, and the use of another database (e.g., roadside carcass removals) to request project funding would need to be properly justified in the United States.

Fourth, once a database is chosen for a DVC/AVC project the criteria and characteristics of the data used, and the changes these factors may experience from place to place or year to year, should be defined.  The impact of these differences on the project results should be recognized and documented. For example, different states often have different minimum vehicle-damage reporting thresholds for police-reported crash data, and these thresholds change periodically.  Some states also only designate AVCs on their crash report rather than anything species-specific like DVCs.  Both these factors will impact the number of DVCs/AVCs reported within a state and particular year.  There are also certain characteristics of police-reported DVC/AVC data that are widely recognized as weaknesses with most PDO crash data.  Two examples are the substantial under-reporting of DVCs/AVCs and the poor accuracy of their recorded locations.   In addition, most states allow the self-reporting of DVCs/AVCs (and other PDO crashes) and the details of these records are not expected to be as accurate as those recorded by the police.  

PRELIMINARY REGIONAL DATA SUMMARY

The DVCIC has been collecting DVC-related data from Illinois, Iowa, Michigan, Minnesota, and Wisconsin since 2001.  The most recent data available for these five states is shown in Table 1.  Please note that several defining criteria are included in Table 1 related to minimum reporting thresholds, whether they are DVC or AVC data, and the United States dollar amount assumed for the damage estimate.  These notes should provide the reader with the proper perspective when using the table data, and were acquired from the survey responses previously described.  

Overall, there are more than 127,000 DVCs/AVCs officially reported each year within the five state region indicated, but it is expected the actual number is much greater.  The number of DVC/AVCs fatalities varied from 23 to 45 between 2000 and 2003 in the region and the number of injuries varied from about 4,600 to almost 5,000. Vehicle damage estimates from DVC/AVCs in the five state region have consistently been estimated at more the $200 million (United States dollars) annually, but the $1,700 (United States dollars) used per reported crash is considered low (5, 9).

After the regional data survey (described previously) was completed the DVCIC began to collect 10 years of DVC-related data from each of the five states indicated in Table 1.  Information has already been collected about annual deer population estimates, traffic volumes or vehicle-miles-traveled, total police-reported crashes, police-reported DVCs/AVCs, and the number of injuries and fatalities due to DVCs/AVCs in each state.  In most cases the states have provided the data needed, but criteria similar to those already discussed have confounded its use and others continue to be documented (e.g., a temporary reduction in DVC data collection due to budget reasons).  Roadside deer carcass removal data were also collected from those states that document it.  

The effort to create and evaluate the trends in the 10 years of data collected for each of the five states and the region is ongoing.  Overall, the preliminary results from this 1993 to 2002 data show an increasing regional trend in the number of DVCs/AVCs and the injuries/fatalities that result from these crashes. Most of the individual states have also seen an increase or relatively stable number of these crash characteristics during all or most of the decade considered.  An evaluation of a longer period of time might also clarify these increasing trends.  For example, the percentage of total crashes represented by DVCs in Wisconsin has increased from about 5 percent to 16 percent between 1979 and 2003.  However, during the 1993 to 2002 decade considered in the current trend analysis averaged approximately 16 percent in Wisconsin  
TABLE 1  Recent Upper Midwest Deer-Vehicle Crashes (Data from 2003 Unless Noted)

	State
	Pre-Hunt  Numbers in Deer Herd
	Deer-Vehicle Crashes*  
	Deaths 
	Injuries 
	Vehicle Damage**

(Millions)

	Michigan

	1,800,000

(2002)
	67,760
	11
	1,913
	$115.2

	Wisconsin


	1,663,000
	21,666
	13
	792
	$36.8

	Minnesota


	1,140,000


	5,546

(2002)
	5

(2002)
	523

(2002)
	$7.4

	Illinois


	750,000

(2002)
	25,660
	6
	1,245
	$43.6

	Iowa


	315,800

(Post-Hunt)
	6,987
	10
	511
	$10.8

	Total
	5,781,800
	127,007
	45
	4,984
	$215.9


*It has been estimated that the total number actual deer-vehicle crashes may be at least twice as large as those reported.  In Minnesota it is believed to be three to four times as large as those reported.  As expected, the number of unreported deer-vehicle crashes probably varies from state to state due to different reporting procedures, etc., and few states track the number of carcass collections.  Minimum property damage crash reporting thresholds are also different (in United States dollars):  $1,000 in Iowa, Minnesota, and Wisconsin; $500 in Illinois, and $400 in Michigan.  The number of reported crashes in Iowa is for animal-vehicle collisions.

**Vehicle damage cost estimate based on $1,700 United States dollars per reported crash.
and Michigan, 11 percent in Iowa, and about 5 to 6 percent in Minnesota and Illinois (for the years all the data was collected).

DVC-RELATED DATA RECOMMENDATIONS

The following DVC-related data recommendations are based on the previously described estimates, survey results, and preliminary trend analysis. It is expected that the completion of these recommendations will result in a better understanding of the DVC problem magnitude, improved application of the DVC-related data available, more effective DVC countermeasure implementation, and more useful countermeasure safety evaluations.  

· DVC/AVCs are an increasing transportation safety concern throughout most of the United States.  The actual magnitude of this problem, however, can only be grossly estimated.  The collection and trend analysis of the best available DVC and AVC data from all 50 states is needed.  Each state annually summarizes their official crash report data.  The criteria that define police-reported DVC or AVC data need to be documented.  A similar investigation should be completed for the possession/salvage permit and roadside carcass removal data recorded in each state. In other words, an expanded version of the regional work being done by the DVCIC is recommended.

The magnitude, trends, and/or location of DVCs and/or AVCs should be properly documented in each state, regionally, and/or nationally.  The information provided from a national survey would allow properly defined summaries of all the data available.  Gaps in the datasets could also be identified.  The combination of similar data for particular regions and the United States could then be completed on a regular basis.  DVC-related data could be collected while the survey is completed.  The number of police-reported DVCs or AVCs that result in injuries and fatalities should also be collected and summarized.  These types of crashes are almost always reported and there is no reason to approximate their magnitude.

· The differences between the magnitude and the locational patterns of police-reported DVCs and roadside carcass removals (both possession/salvage permits and public agency removals) should be evaluated.  It is generally accepted that the latter is much larger than the former, but it is not clear whether their locational patterns along a roadway are similar or significantly different.  A difference in their patterns could change the choice of countermeasure locations and identify the DVC-related database that is preferred for this activity.  A pilot study that investigates the locations for these data along representative roadway segments should be completed.  The results of this project should be reviewed, and if the data patterns are similar the use of police-reported crash data to locate countermeasures may be adequate. If the patterns are significantly different, however, this may lead to a recommendation that roadside carcass removal databases should be improved in quality and availability.  An investigation of the weaknesses and strengths of reported DVC and roadside carcass data is also recommended.

· The diversity and multidisciplinary nature of the DVC-related data that are available require close communication and coordination between and among multiple agencies, researchers, and interested parties.  The creation of DVC or AVC committees or coalitions that meet regularly (in each state or regionally) is recommended.  These meetings increase the overall knowledge and understanding of the group members with respect to DVC-related activities and data in their area.  They also increase the possibility that the DVC/AVC estimates and avoidance advice provided to the public are not only coordinated but also consistent.  The identification of one person in each state to annually obtain and summarize all the DVC-related data might also be considered.
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